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CHAPTER IEXECUTIVE SUMMARY

1.1 Project Overview

The proposed muHpurposes beverage development plant with the capati®®0,000Hecto
Liter (HL) of beer 150,000 HLof carbonatedoft drink, and 150,000 Hbf mineralwater, is
proposed to beonstructed byHeineken Timor SA, in Aldeia Sukaer Laran, Suco Hera,- Sub
district of Cristo Rei, and Municipio of DiliThe project will occupy Hectares KIA) land that
has been secured by the project owner with the gavent of Timor Leste throughlangterm
lease arrangement.

The development of the project intends to seize on business opportunity in Timor Leste while at
the same time create job opportunity for mgouth of Timor Leste. Every year, net import of
beverage products such as Tiggmtang,ABC, and other brand namesn Timor Leste is
reasonably high at USS10 million, which indicatashigh demandf alcohol beverage the
country. This marketdemand data are an indication of the opportunity that can be fulfilled.
Additionally, with cheap labour cost, ease of doing business in Timor Leste, and widely open
market opportunity from adjacent countries such as Indonesia, PNG, Australia, makes this
business a viable option.

Timor Leste on the other hand, is in the process of developing itsetmimmic condition to
increase overall living standards of its people. Curretitg, country is heavily dependeon
revenue from the oil and gas sectorda the country which may be a problem in the future, as
the oil and gas resources could soon be running out. The country is in need of foreign direct
investment to further diversify the economy into other-nbrsectors that are more sustainable.

The proposed beverage processing plant is a type of investment that the government of Timor
Leste would expect as this foreign investment will create jobs, other related business
opportunities and provision of tax payment to the country.

However, the developemt of the above plant and facilities will also cause some negative
temporary impacts that may arise during the construction of the facility and regular impacts
during the operation of the pland supportintacilities. These impacts must be assessélden
conceptual and design phase of the project so that proper mitigation measures could be proposed
to minimize the impacts during each phaderojectdevelopment

This EIS has been prepared by PEConsulting LDA, on behalf oHeineken Timoy SA, in
respomling to the requirement of the Decreaw 5/2011that make it mandatory for every
major development to go through the propervironmentallmpactsAssessmentEIA), where
the result of the EIA is put intthe EIS, before the permit was grantedctmmmence the
construction activityand the operation of the proposed facilit4. total investment ofUS$38
million from Heineken and itassociatewill be put mainly on the preparation and construction
of the plants, where the majority of this investmentsgmeindustrialbuildings andequipment
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such as pressure vesselscters, tank, etc. A wastewater treatment plant to treat wastewater
produced from the facility will also be constructed

The environmental impacts assessment (EIA) was carried out bywiegi all background
information related to the nature of the project, necesdalg tlata collection to measure
baselinephysical parameters of the environment, stakeholder engagement in order to socialize
the proposed projetd potentially affected comunity, and analges ofall the potential impacts

that will arise during project execution. More importantlgn ewvironmental management plan
(EMP) was proposed to be implemented by the project owner in ordmmotd, minimize or
compensate fahe impats during each phase of project implementation.

The proposed development projecinsist of several major compongfitat interlinkage in a
series of operation

Groundwater xtraction
Water treatmentystem
Beer processinglant
Carbonated soft dringlant
Wastewaterreatment plant
Support system (utilities)

[t et S xS et B ent i e

The following tables summarized the related environmentalsafety impactduring the
construction and operational of each of the above component of the project.

1.2  Environmental Impact Assessme nt and Management Plan

Table 1.1Summary of Likely Impacts during each of Project Implementation

Source Activities

Operation and
Environmental impacts or PreConstruction Construction Maintenance
concern Activities Activities Activities

General Impacts

Loss of vegetation on the site
Noise and Vibration

Dust and spoil

Oil spill

Climate chang impacts
(Greenhouse Gas Emission
from Vehicle) v v %
General health and safety
hazard \Y \Y v
Energy consumption
(Esp. hgh during O&M)
Solid waste v v

< (< < <
<
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Water Consumption (high
during the operation) %

Impacts from Groundwater Withdrawal

Over Pumping of groundwater
Seawater intrusion

Potential land subsidence
Impacts from Water Treatment (Desalnation) Plant

Brine Production ‘ | \
Impacts from Beverage Processing Plant

Sludge production %

Greenhouse Gas Emission fro

process v

Impacts from Waste Water Treatment Plant and Disposal
Handling of wastewater in the

plant Y
Changes in physal parameters
of coastal water v

Changes in chemical
parameters of coastal water

Eutrophication

Bottom contamination

The above impacts will be received by the surrounding environment, people who work within
the procedag plant, as wikas communitesliving nearbyor workers in theacility. The natural
environments that will be affected by the project consist of the following:

U Coastalecosystem, which consist of mangrove, seaweed, seagrass, coral, and other flora
and fauna within thecosystem. This ecosystem is the ultimate receptor of the waste load
(both solid and liquid) that potentially discharges froime plant in the absence of
employingproper mitigation measures.

U Groundwater aquifer system, where the water will be withdriram. As consequence
of groundwater pumping for utilization within the plant (for processing and other uses),
the aquifer environment will be affected. Potential risk due to over pumping of the water
will create impacts that will affect the aquitand sali on the top of the aquifer.

U Surrounding soi(as well agheaquifer)that can potentiallpe contaminated byollutant
from the plantWhen no prevention is installedjrsounding soil will receive the effluent
treated wastewater and over time the wésd will accumulate in soil and at the certain
point the assimilative capacity of the soil gets saturated. Con#&qusoil will be
polluted and created further problem to the ecosystem.

U Air/atmospherghat will receive the greenhouse gas emissioth &entually contribute
to the global climate change.
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In order to minimize the above impadis the existing environment proposed mitigation
measures in the form of action plamuld be necessaryThe action plan is the environmental
management plans MP). The EMP must be implemented by the project owner. The EMP each
impacts respect to the each stages of the project implementation is provided in the following
tables.The impacts and action plans to be implemented as will be presented in the following
tables, are separated based on the phases of the project:

o PreConstruction Phase
o ConstructiorPhase
0 Operation Rase
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Table.1.2 Impacts and Management Plan durifrg Constructiorand Construction

Phase Type of Potential Action Plan
Activity Impacts /factor
of concen
Pre- Site soil erosion U Reducing or preventing erosion by:
Construction preparatio i Scheduling to avoid heavy rainfall periods (i.e., during the dry season) to the
n and IEEHEE o
di 1 Contouring and minimizing length and steepnasslopes
Cliienig 1 Mulching to stabilize exposed areas

1 Revegetating areas promptly
1 Designing channels and ditches for peshstruction flows
i Lining steep channel and slopes (e.g. use jute matting)

Sedimentation U Reducing or preventing offite sediment transpt through use of settlement ponds, silt feng
and water treatment, and modifying or suspending activities during extreme rainfall an
winds to the extent practical

U segregating or diverting clean water runoff to prevent it mixing with water cdmgai a high
solids content, to minimize the volume of water to be treated prior to release

Slope Stability U Providing effective short term measures for slope stabilization, sediment control and sub
control until long term measures for the aigmal phase can be implemented

U Providing adequate drainage systems to minimize and control infiltration

Loss of vegetatior

Replanting in other area

Air quality U Minimizing dust from material handling sources, such as conveyors and bins, ljycosiers
and/or control equipment (water suppression, bag house, or cyclone)
U Minimizing dust from open area sources, including storage piles, by using control measur
as installing enclosures and covers, and increasing the moisture content
U Dust supression techniques should be implemented, such as applying water toxito
chemicals to minimize dust from vehicle movements
U Selectively removing potential hazardous air pollutants, such as asbestos, from ¢
infrastructure prior to demolition
U Managing emissions from mobile sources according proper standard
U Avoiding open burning of solid
Disturbance of U Depending on the potential for adverse impacts, installingsipe@ning structures (e.g., sing
water body span bridges) for road wateurse crossings
U Restricting the duration and timing of-stream activities to lower low periods, and avoid
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periods critical to biological cycles of valued flora and fauna (e.g., migration, spawning,etc.)

U For instream works, using isolation techniguguch as berming or diversion during construc
to limit the exposure of disturbed sediments to moving water

U Consider using trenchless technology for pipeline crossings (e.g., suspended cross
installation by directional drilling

Construction

Constructi
on Plants,
Wastewat
er
Treatment
Plant,
Office
Building,
Parking
and
Others

Noise and U Planning activities in consultation with local communities so that activities with the gr
Vibration potential to generate noise are planned during pebdthe day that will result in least disturbar]
U Using noise control devices, such as temporary noise barriers and deflectors for imp
blasting activities, and exhaust muffling devices for combustion engines.
U Avoiding or minimizing project transptation through community areas
Solid waste Proper collection of solid waste from various sources such as concrete material, ex
materials from grading
and excavation activities, scrap wood and metals, and small
concrete spills, can be mege onsite
Wastewater Construction and decommissioning activities may include the generation of sanitary was
discharge from discharges in varying quantities depending on the number of workers involved. Adequate por
workers permanent satation facilities serving all workers should be provided at all construction sites
Hazardous U Providing adequate secondary containment for fuel storage tanks and for the temporary st
Material other fluids such as lubricating oils and hydradiliids,
U  Using impervious surfaces for refueling areas and other fluid transfer areas
U  Training workers on the correct transfer and handling of fuels and chemicals and the resy
spills
U Providing portable spill containment and cleanup equipmensite and training in the equipme|
deployment
Land U Managing contaminated media with the objective of protecting the safety and health of oc

contamination

of the site, the surrounding community, and the environment post construction o
decommissioning

U Understanding the historical use of the land with regard to the potential presence of hal
materials or oil prior to initiation of construction or decommissioning activities

U Preparing plans and procedures to respond to the disc@fegntaminated media to minimize
reduce the risk to health, safety, and the environment consistent with the approg
Contaminated Land
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OHS-
Hazard

Over-exertion

Training of workers in lifting and materials handling techniques in constructiod
decommissioning projects, including the placement of weight limits above which mech
assists or twqperson lifts are necessary

Planning work site layout to minimize the need for manual transfer of heavy loads
Selecting tools and designing woriations that reduce force requirements and holding times
which promote improved postures, including, where applicable, user adjustable work statio
Implementing administrative controls into work processes, such as job rotations and rest o
breaks

Slips and Falls

c:

Implementing good housgkeeeping practices, such as the sorting and placing loose constr
materials or demolition debris in established areas away from foot paths

Cleaning up excessive waste debris and liquid spills aelyul

Locating electrical cords and ropes in common areas and marked corridors

Use of slip retardant footwear

Work in Heights

ot N et A et et

Training and use of temporary fall prevention devices, such as rails or other barriers
support a weight of 200 pads, when working at heights equal or greater than two meters
any height if the risk includes falling into operating machinery, into water or other liquid
hazardous substances, or through an opening in a work surface

Training and use of pesgal fall arrest systems, such as full body harnesses and energy abj
lanyards able to support 5000 pounds (also described in this section in Working at Heights
as well as fall rescue procedures to deal with workers whose fall has been fallgcasested.
The tie in point of the fall arresting system should also be able to support 5000 pounds
Use of control zones and safety monitoring systems to warn workers of their proximity
hazard zones, as well as securing, marking, and |gbebtimers for openings in floors, roofs,
walking surfaces

Struck By Objects

Using a designated and restricted waste drop or discharge zones, and/or a chute for safe n
of wastes from upper to lower levels

Conducting sawing, cutting, grindinganding, chipping or chiseling with proper guards
anchoring as applicable

Maintaining clear traffic ways to avoid driving of heavy equipment over loose scrap

Use of temporary fall protection measures in scaffolds and out edges of elevated warkss
such as hand rails and toe boards to prevent materials from being dislodged

Evacuating work areas during blasting operations, and using blast mats or other m¢
deflection to minimize fly rock or ejection of demolition debris if work is conduotgaoximity
to people or structures

Wearing appropriate PPE, such as safety glasses with side shields, face shields, hard
safety shoes
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Moving
Machinery

c:

Planning and segregating the location of vehicle traffic, machine operation, andgiai&as, an
controlling vehicle traffic through the use of eway traffic routes, establishment of speed lim
and onsite trained flagpeople wearing highisibility vests or outer clothing covering to dire
traffic

Ensuring the visibility of pexmnnel through their use of high visibility vests when working in
walking through heavy equipment operating areas, and training of workers to verify eye

with equipment operators before approaching the operating vehicle

Ensuring moving equipmerg outfitted with audible backp alarms

Using inspected and wethaintained lifting devices that are appropriate for the load, sug
cranes, and securing loads when lifting them to highergibd elevations.

Dust

Dust suppression techniques shoudd implemented, such as applying water or -toxic
chemicals to minimize dust from vehicle movements
PPE, such as dusk masks, should be used where dust levels are excessive

Confined Spaces
and Excavations

Controlling sitespecific factors which magontribute to excavation slope instability including,

example, the use of excavation dewatering,-sidis support, and slope gradient adjustments
eliminate or minimize the risk of collapse, entrapment, or drowning

Providing safe means of aceesnd egress from excavations, such as graded slopes, graded
route, or stairs and ladders

Avoiding the operation of combustion equipment for prolonged periods inside excavation
where other workers are required to enter unless the areavislyagtntilated

Other Site
Hazards

Use of specially trained personnel to identify and remove waste materials from tanks,
processing equipment or contaminated land as a first step in decommissioning activities |
for safe excavation, estruction, dismantling or demolition

Use of specially trained personnel to identify and selectively remove potentially haz
materials in building elements prior to dismantling or demolition including, for example, insu
or structural elementsoataining asbestos and Polychlorinated Biphen#€Bs), electrica
components containing mercury

Use of wastespecific PPE based on the results of an occupational health and safety asse
including respirators, clothing/protective suits, glovesd aye protection

Communit
y Health
and Safety

General Site
Hazards

Restricting access to the site, through a combination of institutional and administrative ¢
with a focus on high risk structures or areas depending orspsigfic situatios, including
fencing, signage, and communication of risks to the local community

Removing hazardous conditions on construction sites that cannot be controlled affective
site access restrictions, such as covering openings to small confined spascefig means g
escape for larger openings such as trenches or excavations, or locked storage of h
materials
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Disease
Prevention

Similar action as during the operation site on the general OSH

Traffic Safety

Refer to the traffic safgt in the general OSH

Table1l.3 Summaries Occupational Health and Safety Impact Assessment and Environmental Management PlaD(ENtdPHhe

Operation Phase

Type of Hazard

Potential Hazard
Source/factor of concern

Action Plan and Mitigation Measures

GeneralHazard
within Working
Place

Integrity of work place
structure

Surfaces, structures and installations should be easy to clean and maintain, and not
accumulation of hazardous compounds.

Buildings should be structurally safe, provideegpriate protection against the climate, ¢
have acceptable light and noise conditions.
Fire resistant, noisabsorbing materials should, to the extent feasible, be used for clg
on ceilings and walls.

Floors should be level, even, and rskid.
Heavy oscillating, rotating or alternating equipment should be located in dedicated bu
or structurally isolated sections.

Severe weather facility shut
down

Work place structures should be designed and constructed to withstand the e
elemrents for the region and have an area designated for safe refuge, if appropriate.
Standard Operating Procedures (SOPs) should be developed for project or proce
down, including an evacuation plan. Drills to practice the procedure and plan shoube
undertaken annually

Workspaceandexit

The space provided for each worker, and in total, should be adequate for safe exec
all activities, including transport and interim storage of materials and products
Passages to emergency exits $thdae unobstructed at all times. Exits should be cle
marked to be visible in total darkness. The number and capacity of emergency exitg
be sufficient for safe and orderly evacuation of the greatest number of people preser
time, and thee should be a minimum two exits from any work area.
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Facilities also should be designed and built taking into account the needs of disabled {

Fire precaution lavatory
shower

Equipping facilities with fire detectors, alarm systems, andfiiyleting equipment. Th¢
equipment should be maintained in good working order and be readily accessible. It
be adequate for the dimensions and use of the premises, equipment installed, phyg
chemical properties of substances present, and themaaxnumber of people present.
Provision of manual firefighting equipment that is accessible and simple to use Fi
emergency alarm systems that are both audible and visible

Lavatory and showers

Adequate lavatory facilities (toilets and washingaa) should be provided for the numbe
people expected to work in the facility and allowances made for segregated facilities
indicating whether the toilet facility
provided with adequatsupplies of hot and cold running water, hand drying devices.
Where workers may be exposed to substances poisonous by ingestion and skin conta
may occur, facilities for showering and changing into and out of street and work ¢
should be prowed.

Potable water supply

Adequate supplies of potable drinking water should be provided from a fountain w
upward jet or with a sanitary means of collecting the water for the purposes of drinking
Water supplied to areas of food preparationoortifie purpose of personal hygiene (wasl
or bathing) should meet drinking water quality standards

Lighting

Workplaces should, to the degree feasible, receive natural light and be supplement
sufficient artificial illumination to promote worker6 s af ety and he
equi pment operati on. Suppl ement al 0t ag
acuity requirements should be met.

Emergency lighting of adequate intensity should be installed and automatically ac
uponfailure of the principal artificial light source to ensure etc.

Safe access

i
ii
i

Passageways for pedestrians and vehicles within and outside buildings should be se
and provide for easy, safe, and appropriate access

Equipment and installations qeiring servicing, inspection, and/or cleaning should h
unobstructed, unrestricted ready access

Hand, knee and foot railings should be installed on stairs, fixed ladders, plaf
permanent and interim floor openings, loading bays, ramps, etc.

Operings should be sealed by gates or removable chains
Covers should, if feasible, be installed to protect against falling items
Measures to prevent unauthorized access to dangerous areas should be in place

clean eating area

Where there is potential foexposure to substances poisonous by ingestion, su
arrangements are to be made for provision of clean eating areas where workers are not
to the hazardous or noxious substances
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First aid

The employer should ensure that qualified faist can be provided at all time
Appropriately equipped firstid stations should be easily accessible throughout the plz
work

Eye-wash stations and/or emergency showers should be provided close to all work
where immediate flushing with waterthe recommended firstid response

Where the scale of work or the type of activity being carried out so requires, dedicat
appropriately equipped firstid room(s) should be provided. First aid stations and rg
should be equipped with glovesyvans, and masks for protection against direct contact
blood and other body fluids

Remote sites should have written emergency procedures in place for dealing with @
trauma or serious illness up the point at which patient care can be transfd to an
appropriate medical facility.

Air supply

i

Sufficient fresh air should be supplied for indoor and confined work spaces. Factor
considered in ventilation design include physical activity, substances in use, and
related emissian Air distribution systems should be designed so as not to expose wor
draughts

Mechanical ventilation systems should be maintained in good working order-sBoice
exhaust systems required for maintaining a safe ambient environment shouldbdely
indicators of correct functioning.
Re-circulation of contaminated air is not acceptable. Air inlet filters should be kept cleg
free of dust and microorganisms

Working environment
temperature

The temperature in work, rest room and other avelffacilities should, during service hours,
maintained at a level appropriate for the purpose of the facility.

Physical Hazard

Rotating and Moving and
equipment

0

Designing machines to eliminate trap hazards and ensuring that extremities are ke
har mds way under nor mal operating con
Turning off, disconnecting, isolating, and-eeergizing (Locked Out and Tagged O
machinery with exposed or guarded moving parts, or in which energy can be storg
compressed air, electrical comgmts) during servicing or maintenance, in conformg
with a standard such as CSA Z460 Lockout or equivalent ISO or ANSI standard
Designing and installing equipment, where feasible, to enable routine service, s
lubrication, without removal of the gtding devices or mechanisms

Noise and vibration

No employee should be exposed to a noise level greater thdB 8%) for a duration of
more than 8 hours per day without hearing . protection

The use of hearing protection should be enforced activBbn the equivalent sound lev
over 8 hours reaches 85 dB(A), the peak sound levels reach 140 dB(C), or the
maximum sound level reaches 110dB(A)
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Further guideline on the noise and vibration is given in the section 8.1.2.3.

Electrical Markingall energized electrical devices and lines with warning signs
Locking out (decharging and leaving open with a controlled locking device) and taguin
(warning sign placed on the lock) devices during service or maintenance

Eye hazard Use of machine wards or splash shields and/or face and eye protection devices, g

safety glasses with side shields, goggles, and/or a full face shield. Specific Safe Oy
Procedures (SOPs) may be required for use of sanding and grinding tools and/d
working around liquid chemicals. Frequent checks of these types of equipment prior tc
ensure mechanical integrity is also good practice. Machine and equipment guarding
conform to standards published by organizations such as CSA, ANSI and ISO

Moving areas where the discharge of solid fragments, liquid, or gaseous emissiq
reasonably be predicted (e.g. discharge of sparks from a metal cutting station, pressy
valve discharge) away from places expected to be occupied or transited kgrswvor
visitors. Where machine or work fragments could present a hazard to transient wor
passerdy, extra area guarding or proximity restricting systems should be implement
PPE required for transients and visitors.

Provisions should be mader persons who have to wear prescription glasses either th
the use over glasses or prescription hardened glasses

Welding or hot work

Provision of proper eye protection such as welder goggldfor a fulface eye shield for al
personnel involved in, or assisting, welding operations. Additional methods may inclu
use of welding barrier screens around the specific work station (a solid piece of light
canvas, or plywood designed bbock welding light from others). Devices to extract &
remove noxious fumes at the source may also be required
Special hot work and fire prevention precautions and Standard Operating Procedures
should be implemented if welding or hot cutting idartaken outside established weld
wor k stations, i nc | u dby firgextinddishers, Baray kire Waech,
and maintaining the fire watch for up to one hour after welding or hot cutting has term
Special procedures are rempd for hotwork on tanks or vessels that have contg
flammable materials.

Ilumination

Using proper light illumination:

Emergency light with the light intensity of 10 lux

Outdoor norworking area should use the light intensity of 20 lux

Simple oriemation and temporary visit (machine storage, garage, warehouse) should
lux
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i Workspace with occasional visual task only (Corridors, stairways, lobby, ele
auditorium, etc.) shall use 100 lux

U Medium precision work (simple assembly, rough maehuork, welding, packing =) sha
use 200 lux

i Precision work (reading, moderately difficult assembly, sorting, etc.) use 500 lux

U High precision work (difficult assembly, fine sorting, inspection, etc.) shall use -30TD
lux

Vehicle and site traffic U Training and licensing industrial vehicle operators in the safe operation of spec

vehicles such as forklifts, including safe loading/unloading, load limits

U Ensuring drivers undergo medical surveillance

U Ensuring moving equipment with restrictedresisibility is outfitted with audible baekp
alarms

U Establishing right®f-way, site speed limits, vehicle inspection requirements, operating
and procedures(e.g. prohibiting operation of forklifts with forks in down position),
control of trdfic patterns or direction

U Restricting the circulation of delivery and private vehicles to defined routes and areas
preferenxcaey & o cdiornceul ati on, where appr of

Working at height i Installation of guardrails with michils and toe bads at the edge of any fall hazard area

U Proper use of ladders and scaffolds by trained employees

U Use of fall prevention devices, including safety belt and lanyard travel limiting devig
prevent access to fall hazard area, or fall protection devichsasufull body harnesses ug
in conjunction with shock absorbing lanyards setf-retractinginertial fall arrest device
attached to fixed anchor point or horizontal-lifees

i Appropriate training in use, serviceability, and integrity of the neceS¥RiEy

i Inclusion of rescue and/or recovery plans, and equipment to respond to workers &

arrested fall

Personal Protection
Equipment (PPE)

Eye and face Protection

Safety Glasses with sidshields, protective shades, etc.

Head Protection

Plastt Helmets with top and side impact protection.

Hearing Protection

Hearing protectors (ear plugs or ear muffs).

Foot protection

Safety shoes and boots for protection against moving & falling objects, liquids and chemi

Hand Protection

Gloves made of rubber or synthetic materials (Neoprene), leather, steel, insulating materi

Respiratory protection

0 Facemasks with appropriate filters for dust removal and air purification (cherm
mists, vapors and gases). Single or ragdts pesonal monitors, if available.
U Portable or supplied air (fixed lines). Qite rescue equipment.
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Body/leg protection

Insulating clothing, body suits, aprons etc. of appropriate materials

Chemical Hazard

Refrigerant leaking

Breweries often havéarge refrigeration systems, typically using ammonia refrigerant whi
toxic and can form explosive mixtures in air. Safety and other guidance offered by profe
refrigeration institutions should be adopted in refrigeration system siting, desgmenance
and operation.

Asphyxiation

Carbon dioxide is produced during fermentation and maturation processes, carbon dioxid
recovered, and carbon dioxide and / or nitrogen are stored and used in many brewery p
where inert atmospheseare required. Uncontrolled release of these gases or inad
ventilation, particularly in confined or enclosed spaces such as fermentation and ma
rooms can result in accumulation of sufficient concentration to present asphyxiatio
Appropriate safety measures should be developed based on a risk assessment, and mg
enhanced ventilation, guidance on safe

Biological Hazard

Biological agent should be
grouped into four.

u

Group 1:Biological agents
unlikely to cause human
disease, andonsequently
only require controls
similar to those required
for hazardous or reactive
chemical substances
Group 2:Biological agents
that can cause human
disease and are thereby
likely to require additional
controls, but are unlikely tg
spread to the comunity
Group 3 Biological agents
that can cause severe
human disease, present a
serious hazard to workers,
and may present a risk of
spreading to the

community, for which therg

U If the nature of the activity permits, use of any harmful biological agents shoy
avoided and replaced with an agent that, under normal conditions of use,
dangeous or less dangerous to workers. If use of harmful agents cannot be a
precautions should be taken to keep the risk of exposure as low as possil
maintained below internationally established and recognized exposure limits.

U Work processes, engering, and administrative controls should be desig
maintained, and operated to avoid or minimize release of biological agents in
working environment. The number of employees exposed or likely to become e
should be kept at a minimum

U The employer should review and assess known and suspected presence of bi
agents at the place of work and implement appropriate safety measures, mor
training, and training verification programs

U Measures to eliminate and control hazards from knameh suspected biological agel
at the place of work should be designed, implemented and maintained in clo
operation with the local health authorities and according to recognized intern:
standards
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usually is effective
prophylaxis or treatment
available and are thereby
likely to require extensive
additional controls

Group 4:Biological agents
that can cause severe
human disease, are a
serious hazard to workers,
and present a high risk of
spreading to the
community, for which therg
is usually no effective
prophylaxis or treaent
available and are thereby
likely to require very
extensive additional

controls
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Table 1.4Impacts Assessment and Maiipn Measures of Community Health and Safetijuring the Operation Phase

Type of Hazard

Potential Hazard Source/factor of concern

Action Plan - EMP

Water availability
and quality

Water Availability - over pumping of
groundwater pumping will cause veat
availability problem

Company to provide access water to the community

Water Quality- wastewater discharge intotf i Community to drill bore near the project facility
groundwater system i Proper discharge of wastewater
Structural safety | Reduction of potential hazards is best U Inclusion of buffer strips or other methods of physical separation ar

of project
infrastructure

accomplished during the design phase wher
the structural design, layout and site
modifications can be adapted more easily

project sites to protect the public from major hazards associated
hazardous materials incidents or process failure, as well as nuisance
related to noise, odors, or other emissions

Incorporation of siting and safety engineering criteria to prefalures due
to natural risks posed by earthquakes, tsunamis, wind, flooding, land
and fire

Application of locally regulated or internationally recognized building cc
to ensure structures are designed and constructed in accordance with
architectural and engineering practice, including aspects of fire preve
and response

Engineers and architects responsible for designing and constructing fac
building, plants and other structures should certify the applicability
appropriateess of the structural criteria employed.

Follow international best practice in design
and construction of the facility and
infrastructure

[t enH enHN entBN et B et ent-N xRN et entB et B en-IN enH

Existing structures

Soils and foundations

Site grading

Structural design

Specific requirements based oreimded use and occupancy
Accessibility and means of egress

Types of construction

Roof design and construction
Fire-resistant construction

Floodresistant construction

Construction materials

Interior environment

Mechanical, plumbing and electrical &y1:1s
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U Elevators and conveying systems
U Fire safety systems
U0 Safeguards during construction
U Encroachments into public rigbf-way
Management action to reduce the hazardou§ i Reducing inventories of hazardous materials through invemtarnagemen
material storage and process changes to greatly reduce or eliminate the potentkited
consequences of a release Modifying process or storage conditions to
the potential consequences of an accidental off Improvingdsiwim and
secondary containmertb reduce the amount of material escaping fi
containment and to reduce the release duration
U0 Reducing the probability that releases will occur through improved
operations and control, and through improvements in maintenance
inspection
U0 Reducingoff-site impacts of releases through measures intended to ¢
explosions and fires, alert the public, provide for evacuation of surrou
areas, establish safety zones around a site, and ensure the provi
emergency medical services to the pubtiodes, local fire departme
regulations, local legal/insurance requirements, and in accordance w
internationally accepted life and fire safety (L&FS) standard.
Follow proper compliance with the Lifeand |G Pr oj ect sponsorsodo architects an
Fire Safety objectives outlined in these demonstrate that affected buildings meet these life and fire safety object
guidelines U Life and fire safety systems and equipment should be designed and in
using appropete prescriptive standards and/or performance based d
and sound engineering practices.
U Life and fire safety design criteria for all existing buildings sha
incorporate all local building codes and fire department regulations.
Life and fire Fire prevention: Fire prevention addresses tll i Fuel load and control of combustibles
safety identification of fire risks and ignition sourceq U Ignition sources
and measures needed to limit fast fire and | G Interior finish flame sprad characteristics
smoke development. U Interior finish smoke production characteristics
U Human acts, and housekeeping and maintenance
Means of Egress Means of egress includes| i Clear, unimpeded escape routes
all design measures that facilitate a safe U Accessibility to the impaired/handicapped
evacuation by residents and/or occupants inj U Marking and signing
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case ofife or
other emergency,

Emergency lighting

Detection and Alarm SystemsThese system{ U Building staff
encompass all measures, including i Emergency response teams
communication and public address systems| U Occupants
needed to detect a fire and alert: U Civil defense
Compartmentation: Compartmentation U Separations
involves all measures to prevent or slow the| i Fire walls
spread of fire and smoke, including U Floors

U Doors

u Dampers

U Smoke control systems
Fire Suppression and Control Fire U Automatic sprinkler systems
suppression and control includes all automa] U Manual portable extinguishers
and manual fire protection installations, such G Fire hose reels

as:

EmergencyResponse Plan

An Emergency Response Plan is a set of scenario procedures to assist g
emergency response teams during real life emergency and training exercisg
chapter of the and Life Safety Master Plan should include an assessment

L&FS Master Plan Review and Approval

fire prevention and suppression capabilities.

u

A suitably qualified professional prepares and submits a Life and Fire §
(L&FS) Master Plan, including preliminary drawings and specifications,
certifies that te design meets the requirements of these L&FS guide
The findings and recommendations of the review are then used to es
the conditions of a Corrective Action Plan and a time frame for impleme
the changes.

The suitably qualified professial conducts a review as part of the proj
completion test at the time of life and fire safety systems testing
commissioning, and certifies that construction of these systems has
carried out in accordance with the accepted design. The findings
recommendations of the review are used as the basis for establishing
completion or to establish the conditions of a-wmnpletion Corrective
Action Plan and a time frame for implementing the changes.

Specific Requirements for Existing buiid

All life and fire safety guideline requirements for new buildings apply
existing buildings programmed for Renovation. A suitably quali
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Traffic safety

professional conducts a complete life and fire safety review of exi
buildings slated for renovation. THaxdings and recommendations of t
review are used as the basis to establish the scope of work of a Cor|
Action Plan and a time frame for implementing the changes

If it becomes apparent that life and fire safety conditions are deficient
exising building that is not part of the project or that has not |
programmed for renovation, a life and fire safety review of the building
be conducted by a suitably qualified professional. The findings
recommendations of the review are used ashisis to establish the scope
work of a Corrective Action Plan and a time frame for implementing
changes.

Adoption of best transport safety practices
across all aspects of project operations with
goal of preventing traffic atdents and
minimizing injuries suffered by project
personnel and the public

c:

c:

Emphasizing safety aspects among drivers

Improving driving skills and requiring licensing of drivers

Adopting limits for trip duration and arranging driver rosters to a
overiredness

Avoiding dangerous routes and times of day to reduce the risk of accide
Use of speed control devices (governors) on trucks, and remote monito
driver actions

Regular maintenance of vehicles and use 0}
manufacturer approved partsrtonimize
potentially serious accidents caused by
equipment malfunction or premature failure.

Managing future traffic increase in the projec
area

Minimizing pedestrian interaction with construction vehicles
Collaboration with local communities and resgible authorities to improy,
signage, visibility and overall safety of roads, particularly along stret
located near schools or other locations where children may be pr
Collaborating with local communities on education about traffic
pedestr@n safety (e.g. school education campaigns)

Coordination with emergency responders to ensure that appropriate fi
is provided in the event of accidents

Using locally sourced materials, whenever possible, to minimize tran
distances. Locatin@ssociated facilities such as worker camps clos
project sites and arranging worker bus transport to minimizing external t
Employing safe traffic control measures, including road signs and
persons to warn of dangerous conditions
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Emergency
Preparedness and
Response

Communication System : Worker notificatiol i Testing warning systems at least annually (fireratamonthly), and mor
and communication frequently if required by local regulations, equipment, or o
Alarm bells, visual alarms, or other forms of considerations
communication should be used to reliably al{ G Installing a backup system for communications -gite with offsite
workers to an emergency resources, such as fire departments, in the event that normal commun
method may be inoperable during an emergency
Communication notification U Audible alarms, such as fire bells or sirens
U Fan out telephone call lists
U Vehicle mounted speakers
0 Communicating details of the nature of the emergency
0 Communicating protection optig (evacuation, quarantine) Providing ady
on selecting an appropriate protection option
Media and Agency Relation U A trained, local spokesperson able to interact with relevant stakeholder
offer guidance to the company for speaking to the meagtivernment, an
other agencies
U Written press releases with accurate information, appropriate level of

for the emergency, and for which accuracy can be guaranteed

Fire Service

The company should consider the level of local firefighting céypacid whethe
equipment is available for use at the facility in the event of a major emerge
natural disaster. If insufficient capacity is available, firefighting capacity sh
be acquired that may include pumps, water supplies, trucks, and drdiori
personnel.

Medical Service

The company should provide first aid attendants for the facility as we
medical equipment suitable for the personnel, type of operation, and the
of treatment likely to be required prior to transportatimhadspital

Availability of Resource

u

c:

Maintaining a list of external equipment, personnel, facilities, funding, e
knowledge, and materials that may be required to respond to emergg
The list should include personnel with specialized expemisedill clearup,
flood control, engineering, water treatment, environmental science, el
any of the functions required to adequately respond to the iden
emergency

Providing personnel who can readily call up resources, as required
Tracking anl managing the costs associated with emergency resources
Considering the quantity, response time, capability, limitations, and cq
these resources, for both s#ipecific emergencies, and community
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regional emergencies

U Considering if external resoces are unable to provide sufficient capa
during a regional emergency and whether additional resources may nee
maintained orsite

Mutual Aid

Mutual aid agreements decrease administrative confusion and provide 4
basis for response bywutual aid providers. Where appropriate, mutual
agreements should be maintained with other organizations to allow for sha
personnel and specialized equipment.

Contact List

The company should develop a list of contact information foinédirnal and
external resources and personnel. The list should include the name, desq
location, and contact details (telephone, email) for each of the resources,
maintained annually.

Training and Updating

Disease and
prevention

Communicable Disease

U Providing surveillance and active screening and treatment of workers
U Preventing iliness among workers in local communities by:

1 Undertaking health awareness and education initiatives, for exal
by implementing an information strategp reinforce persoto-
person counseling addressing systemic factors that can infl
individual behavior as well as promoting individual protection,
protecting others from infection, by encouraging condom use

1 Training health workers in disease traaht

1 Conducting immunization programs for workers in lo
communities to improve health and guard against infection

1 Providing health services

0 Providing treatment through standard case management -siteoror
community health care facilities

0 Promotingcollaboration with local authorities to enhance access of wo
families and the community to public health services and pro
immunization

Vector Borne diseases

U Prevention of larval and adult propagation through sanitary improver
and eliminatiorof breeding habitats close to human settlements
Elimination of unusable impounded water

Increase in water velocity in natural and artificial channels

Considering the application of residual insecticide to dormitory walls
Implementation of integrated viec control programs

Promoting use of repellents, clothing, netting, and other barriers to pr

[l et il et e
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insect bites

U Use of chemoprophylaxis drugs by niommune workers and collaboratir
with public health officials to help eradicate disease reservoirs

U Monitoring and treatment of circulating and migrating populations to pre
di sease reservoir spread -kindGanicés
with other control programs in the project area to maximize beneficial eff

U Educating project personnel armtea residents on risks, prevention, :
available treatment

U0 Monitoring communities during highsk seasons to detect and treat cases

Distributing appropriate education materials

U Following safety guidelines for the storage, transport, and distribufic
pesticides to minimize the potential for misuse, spills, and accidental h
exposure

3 (=5
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Table 1.5Summaries of Environmental Impacts and Mitigation Measured during Operation Phase of Plant

Groundwater Extraction

Increase water stress in the area

cocc

Propose water resource protection at upland catchment sysi
Ensure the responsible discharge of effluent
Water recycling to recharge the aquifer

Reduce the amount of water usethe production (technolog
choice and conservation)

Affect groundwater sustainability

Affect salt water intrusion

Susceptibility of groundwater contamination

Land subsidence

c:

cCocc

Pumping rate to be less than sustainable yield of groundwa;
Monitor and controlled pumping rate to be less than sustail
yield

Reduce water consumptidn the entire facility

Water resource protection

Water recycling and recharge the groundwater aquifer
Enhance recharge program from the rain water at the uj
catchment, such as micro DAM or rain harvesting to collec]
store temporarily to all® the rain water to infiltrate into th
groundwater

High energy cost of water pumping
contribute to greenhouse gases emission

Water conservatioto reduce rate of water consumption
Work together with the government to find other water sou
in the mountain area that will be used for brewing
community

Apply energy alternative to complement the energy need (
and wind energies)

Watertreatment system

High cost of treatment

Water conservation to reduce rate of water consumption
Apply energy alternative to complement the energy need (s
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and wind energies)

Wastewater Brine disposal

U Applies proper dilution with sea wateriqr to discharging intc
the sea

U Reduce the brine discharge by reducing water consumptior
with water conservation program

U Beverage processing
plant

High operating cost /expensive

U Monitor and measures the energy consumption within
facility (possible for each section)
U Using the data to perform the energy auditing system

U wastewater Treatment . . U Reduce the usage per unit production ofdoage by applying
Plant Contribute to greenhouse gas emission the energy conservation within the facility
0 Water Treatment plant U Switch to more renewable energy source
0 Pumping of groundwate
0 Utility uses Energy conservation and Management:
0 Beverage proc U Energy management (optimizing the energy utilization)
U Energy efficiency in both cooling and heating system
U Energy conservation system
Contributing to the high BOD/COD if 0 Reduce the quantity by increasing the efficiency of
discharge into wastewater stream material conversion to product
S . Large quantity which required spaceto | U Reused by sending to farmer as cattle food
pent Grain N ! .
store U Recycle via composting
Odor and createtloer problems 0 Convert to fuel (Bigprocess) but it will required higher capil
investment
U Reduce the quantity by increasing the efficiency of
N material conversion to product
u Unple_asant Oﬁ.orh it il Save and reused yeast
Spent yeast U Contribute to high BOD and COD | 0 Reused in in bakeries to make breadawkies

discharge into drain/wastewater strea

U Recycle via composting
U Convert to bieenergy
investment)

(required high cost on the cap

General solid waste

Need space to store (Space limitation )

Create unpleasant environment

U Proper Collection of the general waste in every section o
unit processing
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Create unhealthy environment and may
generate illness

i Separate biglegradable and ndriodegradable materials-
identify the recyclable material

i Send the recyclable material to the recycle process

U Nonrecyclable material tbe sent to sanitary land fill in Tibai

Diatomaceous Earth (DE)

Significant quantity which required spacq
to store
Dust problem

i Reduce the quantity by optimizing the efficiency of using
DE (for instance, optimizing the particle size)

U  Work togetherwith Brewing team to reduce the use of |
without compromising the quality of beer

U Explore the membrane process to filter the beer

i Recycle the material for other use such as additive to
construction material (concrete cement, brick, etc.)

i Always keep in wet condition to ovoid the danger associate
the airborne dust

Space limitation
Becomes hazmat

il Reused can be used for packaging
U Reprocess into eopost

Corrugated Cardboard End up in the sea and polluted the sea, ¢ U Dispose into the proper sanitary land filling
and environment
Space limitation U Reused- within the facility for other uses
Becomes hazmat - ,

Wood pellets i Recycle into table

Unhealthy environment

i Composting

Shrink wrap , Bag, sack

Space limitation

Becomedazmat

Non-biodegradable material, took a long
time to break the molecule

Unhealthy environment

U Reuse
U Incinerate in the proper location

Aluminum cans

Space limitation
Unhealthy environment

Recycle the cans

Plastic bottles

Space limitation

Unhealthy environment
It takes a long time to decompose thenol
biodegradable material such as plastic

U0 Reuse the bottle for other purpose
U Collect the bottles and recycle if possible
U Incinerate in the proper location
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High solid material

i
i

0 Space limited y
Glass bottles U Becomes hazmat u Reused the bottle
N . U0 Recycle the broken one
U Unhealthy environment
U Odor U Send them for animal food
U High BOD/COD U Dry the food to avoid the process of decompositi@t cause
Leftover food U Bio-hazard hazard
U Unhealthy environment and cause sickn¢ i Composting the food by mixing the leftover food within orgai
and poisonous composting material
i Space limitation i Reused can be used for pacliimg
Corruoated Cardboard i Becomes hazmat i Reprocess into compost
9 U End up in the sea and polluted the sea, ¢ U Dispose into the proper sanitary land filling
and environment
u Space limitation U Reused- within the facility for other uses
U Becomes hazmat - .
Wood pellets N . i Recycle into table
U Unhealthy environment N :
i Composting
U  Space limitation
U Becomes hazmat y
N : : U Reuse
Shrink wrap , Bag, sack u Nonblodegradable material, took a long U Incinerate in the proper location
' ' time to break the molecule
U Unhealthy environment
U Space limitation Recvele the cans
Aluminum cans 0 Unhealthy environment y
u Space I|m|tat|c_)n U Reuse the bottle for other purpose
U Unhealthy environment U Collect the bottles and recycle if possible
Plastic bottls U It takes a long time to decompose the-noi Y P

biodegradable material such as plastic

Contribute to high BOD/COD
Blockage the instrument and drainage
system if dump into drainage system

U Incinerate in the proper location

U  Apply physical treatment process (screening to separate so
material)

U0 Improve efficiency of production by ineasing high conversior
factor

U Apply the fine raw material to reduce solid contain in the wa:
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U Control and monitoring the process
U  Apply proper biological treatment processréduce the COD
U  Oxygen depletion to the level where acceptable to environment
High COD U Odor emission U Treatment in the closed system
9 U Greenhouse gases emission U Final disposal at the percolation of downward
U Control and monitor the level of treatment
U  Apply proper biological treatment process to reduce the B
N . to the level where acceptable to environment
0 Oxygen depletion . .
. - St U Treatment in the closed system
High BOD U Odor emission y : . .
i Greenhouse gas emission U0 Final disposal at the percolation of downward
U Control and monitor the level of treatment

High Nutrient (Nitrogen
based compound)

Eutrophication

Biological treatment
Advance chemical treatment process
Control the level of treatment system

High Phosphors

Eutrophication

Biological treatment
Advance chemical treatment process
Control the level of treatment system

[ entiN eni e § entl et i e

PH equalization and neutralization to adjust the PH that is

PH issues Affect all the living organism and ecosystem| acceptable to the environment
Cause high turbidity and block the sun
High turbidity (TSS) penetration and hence disturb the

photassynthesis with the marine ecosystem

Treatment process

By product of CO2 from U0 Using high efficiency of C@proceess for carbonation
brewing Greenhouse gases emissio@arbon Footprint process
Methane from anaerobic and contributegto the alobal climate chanpe U0 Recover CQfrom the beer processing plant
wastewater treatment 9 9 U Reduce the steam loss within the boiler
Steam loss from boiler U0 Burn the methane gas
Other emission of gas
within the facility

. . . U Applying various methods of Energy Conservation
High Energy consumption | Power/ fuel consumption U Control and monitored the energy utilization
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U Audit the energy consumption
U Using the latest technology that operate at high efficiemzy a
less fuel consumption

U Elevated the structure (particularly floor level) within the

U0 Coastal flooding coastal area by congidng the increasing sea level rise
, U Damage of infrastructure/structure inthe | i  Construction of retaining fall to protect the
Sea Level rise ) :
coastal area structure/infrastructure from the coastal flooding
i Change in ecosystem pattern U The Proponent to elevate all the structures within their facilit
above the existing/natural ground by at least 1 meter.
U Drainage system within the project facility should already
U  More frequent flooding considered the rainfall change due to climate change in the
U Potential prolong drought or drought hazg design prior to the construction, so that once it is constructel
U Production of food in Agriculture will the drainage will be able to convey the storm water runoff du
, reduce rainfall regardless of condition
Change of Rainfall Pattern | .. . N )
U Increase the risk of groundwater 0  Apply water conservation to consume less water
vulnerability (both quality and quantity) | G Potential treatment of sea water into the fresh water (backu
U Sea water intrusion to the groundera plan, in case the groundwater is no longer viable to be used

to various issues
U Monitoring the groundwatdevel and sustainability estimation
The project owner to adjust the design parameters of the spgten
considering the temperature increase so that the current design
construction will accommodate the future increase of temperatu

U0 High evaporation rate and cause water |
0 Increase energy consumption (refrigeratic
heating, cooling, etc.)

U Frequent sweeping to control dust accumulation,ussdof dusit
extraction and recycling systems to remove dust from v

Change in Temperature
(becomes higher)

Organic dust arising from grain stme, areas;
milling, and transport operations presents an| i Provision of electrical grounding, spark detection
. explosion risk in the areas of the Brewery prevention, and, if necessary, quenching systems;
Exposure to Risk . ., . . . ) .

where these operations occur. In additionto { i Use of explosion proof electrical motors, lights, switches,
guidance in th&eneral EHS Guidelines (IFC connectbns in high risk areas;

standard, 2007) U0 Integration of explosion relief vents in facility design &

construction;

U Elimination of external ignition sources;
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U Implementation of hewvork permits;
U Control of all smoking materials;
U Prohibition of cell phone use.

Exposureo Chemical

Refrigerant leaking

Breweries often have large refrigeration systems, typically u
ammonia refrigerant which is toxic and can form explosive mixtj
in air. Safety and other guidance offered by professi
refrigeration institutionsshould be adopted in refrigeration syst
siting, design, maintenance, and operation.

Carbon dioxide is produced during fermentation and matur:
processes, carbon dioxide can be recovered, and carbon dioxit
/ or nitrogen are stored and usedmany brewery processes whe
inert atmospheres are required. Uncontrolled release of these
or inadequate ventilation, particularly in confined or enclosed s
such as fermentation and maturation rooms can resul
accumulation of sufficientconcentration to present asphyxiati
risk. Appropriate safety measures should be developed baseq
risk assessment, and may include enhanced ventilation, guidar
safe

Physical Hazard

Co,

U Level (falling)

U Slippery

U Use of machine and tools

U Collision {ransport equipment such as

forklift, truck, and containers, etc)
Dust

U Pressurize gas/water system

U0 Heat and Cold system/area

: C

See the general guideline on the OSH

Noise and Vibration

A variety of operations in food and beverage|
processing units geneeasubstantial noise
levels, for example the canning plant, bottling

machines, conveyors and blanching applicati

U Using PPE
U Latest technology that generate less noise and vibration
U Applying the general OHS
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Table : 1.6 Summary of Impacts and Mitiga Measures during the Deactivation (Decommissioning ) of Project

Planning activities in consultation with local comrmtigs so that activities with th

From all the activity to decommission | greatest potential to generate noise are

Noise and Vibration the facility and equipment

Solid waste removal From the office building, equipment, etc| Proper collection and disposal

Contaminant or hazardoy From special material such as PCB ¢ Proger handling of the hazardous waste

material the like
OHS All the activity of decommission Applies all the relevant standard
Loss Income an The local company to find other opportunity from the experience that

All the activity of decommission

opportunity gain during the practice

Employment problem All the activity of decommission (_:ompany to co_mpensate for certain period of time for the transitiol
finding the new job

Loss economic _ . :

opportunity for thel All the activity of decommission quernmen'may engaged other similar opportunity from other foreign 1{

country of investment
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1.3 Environmental Monitoring and Performance Indicators

The monitoring program shouldcus on major issues theén cause major impacts related to
processing activitgspeciallyeffluent, gasemission and resource (water and energgiization.
Moreover,occupational health and safety standasldould always be enforced bgheringwith
the best available standarmh the industry that has a target to achieve zero rate acadent
fatality.

1.3.1 Effluent Guidelines

Wastewater effluent standardor various parameters can beesefrom the following table.
These standard should be used as guidels® determine the levedf wastewater treatment
prior to discharging into the marinenvironment.Measurement and monitoring progrdar
effluent wastewater quality parameters should be conducted in the field pod shouldbe
produced by project owner and performance should be evaluated against the following
benchmark values

Tablel.7 WastewateEffluent StandardgIFC, 2007)

Pollutants Units Guideline Value
pH pH 6—9
BODs mgyl 25

CcCOoD mg/l 125

Total nitrogen mg/l 10

Total phosphorus mg/l 2

Oil and grease mg/l 10

Total suspended solids mg/l 50
Temperature increase °C <3b

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

Notes:

a MPMN = 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 capacity

The following table showapplicable standards feolid waste and liquid waste produdedm
beerprocessing plant.
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Table1l.8 Byproduct and Waste GeneratidrC, 2007)

Outputs per Unit of Product Unit Benchmark
By-products @

Spent Grains 16-19
Yeast & Lees kg/hl beer 1.7-29
Kieselguhr 04-07
Liquid Wastes

Liquid Effluents hi/hl beer 3-6
Beer Loss % 1-5
Notes:

8 Input and Output Figures for Large German Breweries (capacity over 1
million hl beer) EC (2006

1.3.2 Resource Utilization Guideli nes

The sustainability of the proposed plant will depend on how well the resoareestilized
efficiently. The more efficient in managing the resources, the better off the ngrmpanaking
profit on one handndthebetter off the environment on thehetas wastewill be reduced.

Two important resourcese in se extensivelgt the facility are energy and water. To efficiently
manage the use of these resources, mitigation measures should be implemented with clear
indicatoss (following table).
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Table1l.9 Proposed Guideline of Resources Utilizat{@#C, 2007)

Outputs per Unit of Product Unit Benchmark
Energy -
Heat MJ/hi 85-120
Electricity kWh/hi 7.5-115
Total Energy MJ/h 100-160
Water =
Water consumption hi/hl beer 4-7
Notes: = Input and Oufput Figures for Large German Breweries (capacity
over 1 million hl beer) EC (2006)

1.3.3 OHSGuideline and Standard

The implementatiorof Occupational Health andagty (OHS) measureshould be monitored
and evaluated based on international starslarde standaimay refer tothe US, European
best practice standardr applicablelSO standarsl (ISO 18001)

Table1.10 Reference 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

Heineken OHSPolicy U IFC performance standard

Projects should try to reduce the number of accidents among project workers (wirettter
employed or subcontracted) to a rate of zero, especially accidents that could result in lost work
time, different levels of disability, or even fatalities. The working environment should be
monitored for occupational hazards relevant to the Bpeproject. Monitoring should be
designed and implemented by accredited professionals, as part of an occupational health and
safety monitoring program. Facilities should also maintain a record of occupational accidents,
diseases, and dangerous occurrerees accidents. Further detail on the action plan has been
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presented in the general OHS. The following table shows the safetyme@rs and indicator
(Heineken Sustainability ébort, 2013).

Table1l.11 Heineken Proposed Safety Paramekedscator

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 Wokfoce | Expressed in Full Time Equivalents (FTE)
peformance | Accdent frequency Own staf, number of accidents resulting nabsence
indicators from work per 100 FTE
2 Acdentseverty Ownstaff, lost days fromwork per 10FTE

1.4  Public and Community Consultation

The EIS process has been conducted by following each step as required in the Decree Law
5/2011. The community and public were engaged and consulted regarding the project in general
and scope of environmental impattise carried out, where the summary of finding has

presented earlier. The finding of this EIS study was consulted and verified with the relevant
government agencies and NGOs who have direct interest and work correlation to the proposed
project and areafanterest. All the comment and suggestion have been elaborated in this report
and can be found in the public and community consultation chapter.

In principal, the government agencies and NGOs provide positive view related to the project
development, athe project will provide a lot of positive impacts to the economy and society but
the government agencies and NGOs also hoped that the EMP will be implemented by the project
owner. These agencies and NGOs will also involve actively in the monitoringapragrensure

the result.

Moreover, the local community, nearby project location who are affected directly by the project
was also engaged and consulted their opinion on the prij@xneral the community welcomes
the development but raised some concelated to the land compensation to the project owner
and hope that some of their men and women will be employed by Heineken in this facility.

The following table provides summaries of community and public consultations during the
preparation of the EI8ocument.
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Table 1.12: Summary of Public and Community Consultation During the EIS process

High level Government officia
2014 endorsement and support (Coun
of Ministries)

Government endorse and progi 5 HA land in Hera for the Heineken brewing prod
development

The scoping study proposed in the environmental impacts assessment should cc
groundwate, solid waste, and marineater quality measurement.

Issue to be considered:
1. Is there a market sounding/survey study related to the type of beer an

drink that will be produced

2. How to effectively implement the environmental management plan (E&d
the scale of the project is large and the nature of the pollutant discharge
will affect the ecosystem of the area

TOR - Scoping consultation wit 3. Clarification on the economic scale and benefit that that will be resulted ¢

18Dec15 | the public and relevant stakeholg the project implementation

in Hotel Ramelau 4. Solid waste managemersystem

5. Treatment of the wastewater by using the best available technology (BAT]

6. Heavy metal pollutant would be problem within the ecosystem and Timor
regulatory frameworks has a major concern on the heavy metal pollutant

7. Fire plan and emergenagvacuation program to be placed within each
processing

The above issues have been addressed and clarified by project owner and consultant ¢
meeting and in this document of the EIS
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The community nearby project location raised several issue related to the following:

1. Land title and compensation that Heineken should give to them. In this case,
Consultation and socialization dispute between the community members and the Government
the project Bad impacts of 2. Job employment, where community hoped that Heineken would employee the m
27-Feb16 environment to the nearby ai of the community, especially the young people
local community with the projec 3. Community members asked company rebuild their water tank that wasatlyignside
location the project location
4. Other minor impacts such as road drainage, solid waste, and sea water pollutior
process
Various issues and conecer were discussed related to the draft of Environme
Impacts Statement (EIS) that was presented. The following are the summ
concerns and issues raised:
- Forest
- Impacts of water consumption to the community
. . - Pollution discharge to the sea
Consultation and presentation _ . .
04Mar-16 | result of the EIS to the releva - Waste lading to sea and impact the marine ecosystem

stakeholder and NOGs

All

the above issue and question have been addressed by Heinekenufigthe
meeting and in the document of EIS

Fire and emergency plan
Commutation of Heineken to EDTL on the total rough energy consumption
Employment and mechanism of the recruitment
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CHAPTER IIDETAILS OFPROJECT PROPONENT

The project I's proposed by Heineken Ti mor
details are provided as follows:

Sr. Vinay Mathur (General Manager)

EastLava Villa 8, Pante Kelapa, Dom Aleixo
Dili, Timor Leste
Mobile: +67077431312

Heineken is an International Company that speaal in brewing processing facilities and
supplying various beverageoducts throughout the world. The ness is aimingt&ulfilling
domesticand othemneighboringcountries demand for beverag&he overview of Heineken in
term of business, achievement, commitment to the concept of sustainability, irsdfietysand
environments arbriefly presented in the followingub-sections.

2.1 Overview of Heineken Company

Heinekenis a company based in the Netherlands engaged in the brewisgliamgiof beer. The
Company operatdn several different parts of the world:

WesternEurope,

Central and Eastern Europe,

The Americas,

Africa Middle East,

Asia Pacific, and

Head Office and Other/eliminations.

R A

Heineken has operated more thaib lbrewing facilities in over 7&ountries. Moreover,
Heineken has sales activities in more than 170 countries, which cover mostaoiutiiges,
exept in some Islamic  countries, whedgstribution and salesf alcoholic beverage is highly
regulated. The annual turnovgtobally was valued roughlyat USB9 billion with a total of
85,000 direct employees and more tlware millions of indirect employees throughout various

! More detail information related to Heineken can be found in the anepaftrof Heineken sustainability report
published in 204 that underline various specific targets and key performance indicator to be achieved by 2020 in
respect to the operational of beveragecpssing plant around the world. It can be downloaded frenfioflowing

URL:

http://secure.theheinekencompany.com/~/media/Websites/TheHEINEKENCompany/Downloads/PDF/Sus
tainability%20Report%202014/Heineken SR 080415.ashx.
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chains of business outsesuch as in bar and restaurants. The main product tHaineken
produced mainly around the beer, which composed our major part of business and other product
such as soft drink, cider, and watee aiso getting more popular in facilities around the world.

2.2 Company vision and values

When the companyasfounded over 15@ears ago, the founder of the company has a vision to
create a business thiatboth successfly and sustainable. To achietts vision, the company

has a mission to produce high quality beer that tasted the same regardless where the location of
the plantsis and provide positive impacts to the socieBrewing for Better Hture is its
approach to achieve the lotgyrm sustainabity visionin doing business

The objective of this long tersustainability approach te create shared value across althef
c 0 mp a stakehaders by focusing on the delivery of concrete commitments in four areas
directly impaceédthroughH e i n e dperatidns:

Protection ofwater resources

Reducing CQemissions

Sourcing sustainably

Advocatingfor responsible consumptiasf alcohol

[ - enHiN an- et

2.3 Commitment to the sustainability , Environmental, Health and Safety

Six keys areasto be focused in supping concet of sustainability, as described in the
sustamablllty report in 2013 and 2014.
Protecting water resources

- ReducingCQe mi ssi on 0

- Sourcing of Sustainability

- Advocating of responsible consumption

- Promoting health and safety

- Growing with the communyt

Heineken is an international company and organization that has been applied ISO (International
Standard Operation) throughout all the facility aroursl whorld, to ensur¢hat thebusiness is
delivered at the same quality and service.

To achieve theustainability theoperating of the facility, Heineken applies specific target of all
the above six keys priority area that will be achieved in 2020. The follaaings showarious
target and priority that Heineken has set in 2010 in their operatofacility around the world

in order to achieve the sustainability.
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Like in any other places, Heineken set the target to be achieved in supporting thernong
sustainability in making the busined§® achieve this, the following are the focus of mtiten in
doing the business:

Water conservation

Energy Consumption rate

Solid waste management

Raw material

Responsible drinking campaign
Carbon footprint reduction

Low rate of incident within the plant
Stakeholder engagement

[ et eI en-EN ent- A eI e en-E et

The implementatiorof all the above focus of attention in operation of Heineken has 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 Heineken facilitgt Hrewvorld.

U 1SO 14000 Environment Management Systems (EMS)
U 1SO 50001: Best practice of energy conservation
U 1SO 18001: Occupational Health and Safety (OSH)

2.4 Commitment of Heineken in similar Greenfield in Timor Leste

With the international reputatioof operating similar core business around the world supporting
with the high commitment to the concept of sustainability, the Heineken will build and operate
the similar production plant in Timor Lest€he facility that will be built in TimorLestewill

follow same standard operating procedures and applies same key performance indicator that will
ensure the generaafety and environment to ensure that the company will be on track in
achieving the sustainability.

For the operational scale, Heineken hag commitment to engage local partnership as much as
possible in developing its business in Timor Leste. The first step toward achieving this vision is
to train the local operator of the plant from Timor Leste. This operator will involve in installation
of the industrial equipment and other facilitydeineken TimorLeste, SA will alsoactively
engage varioustakeholdes to beactively involved in the development of the facility in Hera.

The importantong-term environmental aspect to be considareHeineken longerm planning

in order to be sustainable in Timor Leste is controlling the water consumption and finding
alternative water sources such as from the upland catchment system. This may be a new concept
but concern the water scarcity in thject location, it may be reasonable to consider this idea
with the government (in the form of public private partnership). Other aspect of the
environmental consideration would the minimizing the waste loading that enter the marine
waterbody.
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1. Solar errgy system
2. Local souring of the raw material
3. Water Conservation in the upland catchment
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CHAPTER IlIDETAILS OF THE EIA ONSULTANTS

The Environmental Impacts StateméBtS) and Environmental Management Plan (EMi@ye
beenprepared byPEC Consulhg, Lda., a Timoresewn planning and engineering consulting
company headquartered in Dili. PEC Consulting is headed by Sr. Krispin Fernandes, PhD., who
has qualifications in Chemical Engineering, Hydrology and Environmental Planning and
Engineering. PEConsulting has experience in Timor Leste in the areanefronmental and
planning for developmental projecitscluding - irrigation infrastructure, water infrastructure,
drainage infrastructure, and environmental impact assessment for environmentahdicens
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 31 Summary of Consultant Staff who prepared the EIS document

No Staff Expertise
CONSULTANT STAFF
1 | Sr. Krispin Fernandes, PhD He has more than dgearsof experiencen environmental engineering, process engineering
and wastewater treatment and disposal timodeep ocean throughraarine outfall. Sr. Krispin
has undergraduate degrim Chemical Engineering, hence is qualified to understand the
manufacturing processes involved in beer production
2 | Sr. Mario Marques Cabral, S.Si,| Mr. Mario has more than Ifears of professional experience in marine biology and fis
M.Sc assessmermncluding assessment of so@conomic characteristics of coastal community. H
a marine ecological specialist for PEC Consulting and has involved in most ofdjeet
under PEC management.
3 | Sr. Juvencio dos Santos Trained Economist and satimpacts assessment specialist. He has two year of experie
data collection and analysis of social and economic profile
4 | Sra. Rosalyn Fernandes, S.T. | Rosalyn hasubstantiaprofessional experience in delivering small to large scale enveotat
MURP impacts assessment documents, incluffinduel storage development, University Campus
development, Sanitation Improvement Schemes, etc. She has recently finalized a task a
environmental specialist who writes the environmental assessmertsriEp ADB loan fundec
road project
5 | Sr. Lourenco Pedro Trained in Geology and Geszience. Sr. Lourenco has experience working as geologist af
hydro-geologist with hstitute ofPetroleum andseologyi Timor Leste
6 | Sr. Venancio Rego Fernandes, | Trained in Industrial Engineering, Venancio has experience working as plant engineer in
S.T. manufacturing establishment in Indonesia, environmental officer and recently as a proje(
engineer for stream flow and meteorology study in Timor Leste
7 | Crisanto dos Santos Graduated with a diploma in computer engineering, Crisanto serves as a logistic officer i
project.
OTHER SPECIALIST
8 | Dr. Mont Kania Dewi, S.T., M.T.| Head of Air Quality Laboratory,Faculty of Civil and Environmental Engineefirsgitut
Teknologi Bandung (ITB)Mrs. Karia, is responsible in providing observation datawon
guality baseline

Thedetaileddescriptions of PEC profile,

including various projects that have completed in the past can are msdelbedd.
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2.5 PECz Consulting Summary

Since its establishmembur years agoPEC has involved in various developmgnjects and
hassuccessfullydelivered 15 projects (smallmedium size of the projectsfhecompany has a
vision to support sustainable infrastruetwlevelopment in Timor Leste through proper planning
andengineeringlesign thatlso adher¢o the social and environmental safeguaggrincipals.

Theareas of specialties of PEC consulting include

(). Hydrologic and Hydraulic Analysis for varioudrastructure development

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

(4). River flow estimation and Catchment Analysis

(5). HydroMeteorologichDataCollection

Our client of the consultanayorks include private sectoasdinternational agencies such as
JICA, World Bank, and Asian Development Bank (ADB).

2.6 List of Completed EIA Project by PEC Consulting
The followinglists arethe EIA projecs that PEC consultant team already completed and the
environmental licenses have already granidéebse granteticensed projectare currently under
the implementation or under financial consideration for the future implementation.

Table 3.2List of ConpletedEIA Project by PEC Consultingem

Project Type | Project Title Client Service Provided

Fuel Storage and

Jetty Development CategoryA of Environmental

in Kaitehu, Liquica, Impacts Stat@ent and

Timor Leste Clobal Fuel Environmental Management Plar,

Fuel Storage and

Jetty Development CategoryA of Environmental
Environmental in Hera, Dili, Timor Impacts Statement and

Leste ETO, LDA Environmental Management Plar,

Impact Categoy B of Simplified
Assessment

Environmental Impacts Statemer
Cement Packing Cement Trading, | (SEIS)and Environmental
Plant in Kaitehu SA Management Plans

CategoryB of Simplified
Environmental Impacts Statemer
Quarry and Stone (SEIS)and Environmental
Crushing Plant Suai Indah, LDA | Management Plans
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Hydrological and Meteorological
Meteorological and data collection for Timor Leste
Hydrological Territory to support the master
Observation in JICA - Irrigation | plan in Irrigation improvement in
Timor Leste Master Plan Timor Leste
Field Suvey Data collection of social and
and Data economic profile of selected
Collection | Social and JICA - Irrigation | irrigation beneficial area (Maliang
Economic Survey | Master Plan and Vemase)
JICA preparatory
Hydrological work on Buluto
Observation and Irrigation Hydrological data collection and
data collection Improvement analysis of Laleia River
2.7 Resume of Specialist Involved in this Project

U Krispin Fernandes, PhD

A. Personal Data
Name

Date of lixth
Place of birth
Gender
Citizenship

CURRICULUM VITAE

. Krispin Rego Fernandes, PhD
: 10 May 1976
. Lospalos, Lautem, Timor Leste
. Male

: Timorense
Countries of Working Experience : Timor Leste, USA

B. Employment record

1. Consultant for Aurecon, Pty., Ltd. On Water and Wastewaer Treatment Design in
FDTL Training Center, Metinaro, Timor Leste, April 20137 July 2013

Primary duties:

o Coordinate for field data collection (pumping test, well monitoring, soil testing)
o Environmental data collection for preparation of environtaditensing document (IEE)

o Liaise with the stakeholders of the programs ( Australian Departnment of Defence and

FFDTL) and other subonsultants that will conduct field work for data collection
o Conduct meeting with the stakeholders and consultamt teembers from Darwin and
Melbourne
o Collaborate for final report delivery with consultants from Darwin and Melbourne

2. Consultant for Japan International Cooperation Agency (JICA) on Irrigation
Rehabilitation and Improvement Project, Laleia, Manatuto, Novenber 2012 July 2013
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Primary duties:
0 Hydrological survey and data collection

o0 Team leader of agriculture survey and data collection

0 Assessmentfarrigation system and standard practice in Timor Leste

o0 Baseline data collection of environmental caiodi in Timor Leste and project area
(climate, topography, land uses, coral reef, and other secmnomic data)

3. Environmental Specialist for Preparation of IEE document for Cement Packing Plant
in Liquica, December 2012 January 2013

Preparation bthe IEE based on secondary data such as topography, land cover, social economic
and community consultation. Produced the Al EE
with 180000 tons/year Capacity and aatichahal | T ¢
Directorate for Environmental (DNMA Portuguese acronym) for final approved. Document

was approved and license granted in February 2013.

4. Trainer for Drainage Modelling and Engineering Estimation to Ministry of Public
Work Staff, Septembefi November 2012

Training and Capacity Building for staff from National Directorate for Basic Sanitation and
National Directorate for Roads, Bridges and Flood Control, all under the Ministry of Public
Works. Training covered GiBased modeling for drainagesassment, drainage improvement
plans and flood plain mapping.

5. Drainage Specialist for SKM Consulting ,October 2011 July 2012

Primary duties:

0 Hydrologic and hydraulic modeling
Flood plain mapping; conceptual designing
Preliminary costing of drainagafrastructure improvement
Development of field rainfall data collection system
Master plan writing
GIS database, hydraulic and hydrologic modeling training.

O O O0OO0Oo

Reports produced:
o Dili Urban Flooding and Drainage Management Strategies

o Dili Drainage MastePlans (technical components)

o Dili Drainage Improvement Plans (priority area, conceptual design, and preliminary cost
estimation)

o Dili drainage database system

6. Drainage Engineer with Melbourne Water Corporation, February 201T October 2011:
Primary duies:

o Field survey of drainage channels utilizing differential GPS equipment

o GIS database development
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0 Hydrologic modeling of Dili drainage system
0 Hydraulic modeling of river systems in Dili
0 Report on hydrologic modeling and analysis of Dili drainageesyst

Report produced:
o Dili contour mapping, catchment definition, and catchment capacity estimation

7. PostDoctoral Research Scholar at Water Resource Research University of Hawaii at
Manoa, June December 2010

Project: Survey and modeling analysis of Mipal Separate Storm Sewer System (MS4) at
highway storm runoff network on Oahu, Hawaii, USA.

Duties: Designed and installed field monitoring network for stream flow and stream water
guality; field data collection; hydrologic modeling development anithregion; report writing.
Report produced:

Liu, C.C.K., Moravcik, PFernandes, K, and Card, B.J. 2011. Survey and Modeling Analysis
of HDOT MS4 Highway Storm Runoff on Oahu, Haw&rpject Report PRR01201, Water
Resources Research Centdniversity of Hawaii, Honolulu

8. Research Assistant at Water Resource Research Center, University of Hawaii at
Manoa, July 2006/ August 2010

Projects:
1. Modeling and Drainage Infrastructure Designing for Kaloi Gulch Watershed in Southern

Oahu, Hawaii, USA

2. Hydrologic Analysis of Hawaii Watershed for Flood Control and Environmental
Conservation

3. Wind-Powered Reverse Osmosis Desalination for Pacific Islands and Remote Coastal
Communities

4. Agriculture Rehabilitation Project in Seical basins, Timor Leste, FungdiadebUnited
States Agency for International Development (USAID)

Duties: Data collection, experiment design, field data collection, literature review, report
writing.

9. Climate and Information System Project Intern, National Oceanographic and
Atmospheric Administration (NOAA), Office of Global Program (OGP), Silver Spring,
Maryland, USA, Summer 2002 and Summer 2003

Project: Application of Radio and Internet (RANET) to disseminate climate and weather
information in developing nations.

Duties: Researchedral tested RANET equipment for potential application in Timor Leste
10. Staff at Oxfam International Australia in Timor Leste, November 1999 January 2000
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Project: Water supply and sanitation improvement project in Dili, Liquica, and Bobonaro
Primary Duties: Worked in the team to assess existing drinking water distribution network,
including assessing damage caused by 1999 turmoil; developed inventory of material required
for repair and construction of new water distribution system.

C. Language Ability

No Language Speaking Writing
1. | Indonesian Excellent Excellent
2. | Tetum Excellent Excellent
3. | English Excellent Excellent

D. University Education

No University Main Course of Study Place
1. | University of Hawaii at Civil and Environmental Honolulu, Hawaii,
Manoa Engneering (Completed Doctor g USA
Philosophy)
2. | University of Hawaii at Civil and Environmental Honolulu, Hawaii,
Manoa Engineering (Completed Master USA
Degree)
3. | Gadjah Mada University | Chemical Engineering (Complete Jogjakarta, Indonesie
Bachelor Degree

E. Selected Courses

No Courses

1. | Water Quality Modeling
Mathematical formulation of pollutant transport and mixing in the water environi
Kinetics formulation and parameter identification, model calibration and verificatio

2. | Project Management

Project integration and Project Management Integration System (PMIS); organiz;
power; conflict, strategic, and |Heycle management in construction management; m
structure compared to projectized structure; projectess; team building; change a
culture in construction organizations; competitive bidding.

2. | Groundwater Hydrology

Groundwater occurrence, movement, g u g
management . Emphasis i webh ewabhtlt wat eon
recharge with wastewater, and Hawai i

3. | Membrane Separation

Applications of membrane separation to desalination, water reclamation, brine d
and ultrapure water systems. Discussibmeverse osmosis, nanofiltration, ultrafiltratic
microfiltration, electrodialysis and ion exchange technologies.

4. | Water and Wastewater Engineering
Hydrologic fundamentals of water demand and supply; water and wastewater distri
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collection gstems; quality characterization; analytical methods for water qu
management.

F. Scientific Instrument
. ISCO Teledyne Autgampler

1
2. Datalogger (Campbell scientific and hydrological services)
3. GPS (hand handle) and Differential GPS ( for syjv

4. Area velocity meter to measure stream flow

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

GIS operation

ArcView 3.x: Mapping, spatial analyst

EPA-BASINS/MapWindow: GlSbased moeling, database management
HEC-HMS: Catchment hydrological modeling

HEC-RAS: River Hydraulic modeling

GEO-HEC-RAS: Flood plain modeling

EPA-SWMM: Hydraulic modeling for urban drainage system

EPANET: Drinking water distribution modeling

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

©o N OA~®DN

H. Trainer Experience
1. Water and Wastewater Engineering, Including EBPXSINS modeling training,

EPANET water distribution system, University of Hawaii at Manoa, Honolulu, Hawaii,
USA (fall 2007, fall 2009, fal2010)

2. GIS and Hydrologic modeling training to the government of Timor Leste personals(May
2012July 2012)

l. Publications
1.Fernandes K Liu C.C.K.,Moravcik, P. 2010G1S-Based Linear Systems Modeling of
Watershed Sediment Transport Procegse$ented a2010 AWRA Annual Conference in
Philadelphia, USA

2.Liu C.C.K, Fernandes K 2009.Linear Systems Modeling of Watershed Hydrology and
Sediment TransporT.he 3rd IWAASPIRE Conference, International Water Association
(IWA), October 188211;22, 2009, Taipeaiwan

3.Fernandes K Liu C.C.K. 2005Flood Hydrograph Analysis for Manoa Watershed, Oahu,
Hawaii. Proceedings of AWRA 2005 Summer Specialty Conferdooelulu, Hawalii,
American Water Resources Association, Published irRTIM

4.Liu C.C.K.,Fernandes K 2006 NaturatEnergyDriven Brackish Water desalination:
Field testing and mathematical modelingchnical Report, water resources research
center, University of Hawaii at Manp&lonolulu, HI, USA
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J. Honor and Fellowships

2013: Lindau Noble Laureate Meeing Fellowship In Germany

The Lindau Meeting is a unique scientific dialogue among scientists of different generations and
background. It was designed as a venue for selected young researchers around the world to meet
with noble prize laureates in theear of science and engineering. The event builds bridge
between the generations and inspire, educate and allow for exchange of knowledge.

| was honored to be selected to represent Tibeste toparticipate in the program to be held
from June 30July 5,2013.

2005- 2008

East West Center International Fellowship Program to pursue Ph.D. in Civil and Environmental
Engineering, University of Hawaii

September 20050ctober 2005

The National Science Foundation (NSF) funding research project fellowship, lzocatlan

research between University ldawaii (USA) and Women University of Korea

2002-2004

US Department of State scholarship program to pursue M.S. degree in Civil and Environmental
Engineering, University of Hawaii

2000- 2001

Ford Foundation schatship program to finish B.S. degree in Chemical Engineering, Gadjah
Mada University, Yogyakarta, Indonesia

1993- 1995

High School Student Exchange Program. Representative of the East Timor Province, Indonesia
to study in Central Java, Indonesia. A fullyntied program from the Indonesian Department of
Education for students from less developed provinces to study in more developed areas in Java.

U Rosalyn Fernandes, S.T., MURP

CURRICULUM VITAE
A. Personal Data

Name : Rosalyn Fernades

Date of birth : 25 October 1977

Place of birth : Poso, Central Sulawesi, Indonesia
Gender . Female

Citizenship . Indonesian

Countries of Working Experience : Timor Leste, USA

B. Employment record
1. Environmental Specialist,Januay 20147 Present

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

2. Consultant for Timor Leste Greenhouse Gas (GHG) InventoryQOctober 201P October
2013
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Contracted service at UNDP Timor Leste for the national GHG Inventory and Mitigation
Options Analysis. Duties include conducting reseaattalysis, workshop and training for
stakeholders from different agencies. Stakeholders include ALGIS, SOL, DNMA, DNAAI,
Forestry, Fisheries, DNSSB, EDTL, and others.

. Environmental Specialist,Junei July 2012

Part of the team that put together the Enwmental Impact Assessment document for
development of UNTL Hera facility on 365 ha land. Responsible for baseline write up on
sociceconomic condition and waste management. Responsibilities inapadet mvriting,
analysis, map making, community consutiati client liaison.Contracted service by Oasis,
Sustainable Projects.

. Community Engagement SpecialistJanuaryi May 2012

Contracted by SKM International, coordinated and implemented Sanitation Willingness to
Pay Survey (600 samples), coordinated amgléemented Flooding Damage Survey (50
samples), and coordinated and implemented community consultation (qualitative survey)
covering topics: environmental cleanliness, sanitation, hygiene, solid waste, flooding, and
kangkung management.

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

Consultant for Timor Leste State Secretary for the Environment (SEMA) working on
compil ati on and anal ysis of T ZE2MtA Oasticulagec t i v i t
achievements and recommend ways to im@eraveaknesses. Purpose of project was
preparation of three documentsSEMA activities 2011, SEMA activities 202012 for the
government, SEMA activities 20072012 for the general public. The documents concluded
on SEMA achievements as well as oppotiesi for future improvements towards
environmental sustainability in Timor Leste. Works included interviewing with SEMA
employees, desk review of documents, and report writing.

. National Environmental and Safeguard SpecialistJuly - December 2011:

Contraced 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 Lehumo Lake weirs, rehabilitation of the water
supplysystem in Pante Makassar, Oecusse and rehabilitation of the water supply system in
Manatuto. Engaged by Aurecon, Inc., the main contractor for the PPTA. Responsible for:

A Project and site description on geography, geology and climatology, water resources,

biological and human environment.
A Primary data collection (sampling) on quality of water supply sources. Information
dissemination, public consultation, stakeholder engagement.

. Environmental Specialist/Planner for Preparation of Koolau Poko Watershed
Management Plan2008-2010

Staff planner at Townscape, Inc. in Hawaii, USA, working on the preparation of a Watershed
Management Plan with focus on environmental protection and water sources development

plan. Responsible for:
A Write ups on e descriptio: climate, geology and water resources

A Provides analysis on existing water demand, future demand projection based on
population increase, foreseeable development plans and available agricultural acreages
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A Coordinated community and stakeholder consultation
A Production of GIS maps and final planning document.

8. Natural Resource Planner for Pupukea Paumalu State Park20081 2010

One of the assignments at Townscape, Inc. The Pupukea Paumalu Natural Resource

Management Plan is developed for a natural mavked by State of Hawaii and City of

Honolulu.Responsible for:
A Data collection and analysis of natural, physical, and social environment of Pupukea

Paumalu property and the surrounding areas.
A Preparation and implementation of an intensive community paxtioip process that

included three major public events and approx. 15 steering community meeting.

9. GIS Specialist for Ala Wai Drainage Project, 20082010

The Ala Wai Drainage Project was arban drainage upgrade with two main thrusts: flood

control and mprovements to the natural conditions of Honolulu urban streams. Responsible

for:

A Creation of database and a digital mapping system for community and stakeholder input
related to flooding and other drainage issues. The map was especially useful fortthe mul
agency planning team to identify areas where there were a lot of complaints as well as

areas potential for locating future projects.
AProduced a

Map. o

simple mannual

on

how

11. Graduate Assistant for Community Consultation for the Transit Oriented
Development Project,20062008

Contracted as a graduate assistant to contribute to the TOD project in a Honolulu
neighborhood. The project was a community readiness project in anticipation of the
development of arain system and the respective train stations in HonolAtivities

performed include:

A Data collection and creation of thematic maps of community resources and demographic

t

0]

use

profiles Analysis of development potential in the neighborhood areas within diextpr

boundaries

A ldentification of proper community outreach strategies for future community involvement,
community consultation.

C. Language Ability

No Language Speaking Writing
1. | Indonesian Excellent Excellent
2. | Tetum Fair Basic
3. | English Excellent Excellent
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D. University Education

No University Main Course of Study Place

1. | University of Hawaii Urban and Regional Planning Honolulu, Hawaii
(Completed Master Degree)

2. | University of Gadjah Madg¢ Chemical Engineering (Completed Jogjakarta,
undergraduate level) Indonesia

E. Primary and Secondary Education

No School Attended from/to Place/Country
1. | Sekolah Pelita Harapan Sentul 1994- 1996 Sentul, Bogor,
Indonesia

2. | SMA Cor Jesu, Malang 19931994 Malang, Indonesia

2. | SMP Santa Thesia 19907 1993 Poso, Indonesia

3. | SDN VIl Poso 19841 1990 Poso, Indonesia

F. Trainings

No Training Course of Organized by Year/Month Place
Subject

1. | GIST ESRI 9.2 System | University of Hawaii at | Fal 2007 Hawaii, USA

Manoa, Urban and
Regional Planning
Department

Fragstat A program for East West Center Summer 2006 Hawaii, USA

computing a variety of
landscape metrics for
categorical mapping

3. | Adobe InDesign Suite | Townscape, Inc. March 2008 Hawaii, USA
lllustrator, InDesign,
Acrobat Professional,

Photoshop

4. | Basic security in field UNDSS September 2012| Dili, Timor
staff safety, health, and Leste
welfare

5. | Advanced security in thg UNDSS September 2012| Dili, Timor
field Leste

G. International Seminar
1 Participant at the East WeCenter International Graduate Student Conference, 2007.

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

Participant at the Xian Urban Planning Practicum at Xian, China, 2006. The Practicum
involved a collaboration betweerudents 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 aneégentation.

H. Trainer Experiences

)l
)l

= =4 4 -4

Greenhouse Gas InventdryPCC Tier One Calculation Method

Sanitation Willingness to Pay Survéynterviewer training on basic sanitation
knowledge and different sanitation options available for urban communities
Logical Framework Approach (LFA) in Evaluation and Monitoring ;
Participatory ApproaciiRanking, Scoring and Map/Diagram Design;

Social Impact Assessment (SIA);

Socieeconomic monitoring;

Participatory problems ranking and SWOT analysis.

|. Other Skills andCapabilities:

T

= =4 =4 4 -4 48 -9

Security Risk Management

Environmental management

Participatory approach system

Project planing, monitoring and evaluation
Budget management and evaluation
Program monitoring and evaluation
Perfomance, Improvement and Planning
Probkem soVing and decision making

J. Certificate of Competencies:

T

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

L. Organization:
1 American Planning Association (APA), Hawaii Chapter
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U Mario Marques Cabral, S.Si, M.Sc

CURRICULUM VITAE
A. Personal Data:

Name : Mario Marques Cabral
Date of birth : 23 November 1974
Place of birth : Maina Il, Lospalos
Gender . Male

Marital status . Married

Citizenship : Timorense

B. Employment record:
1. Agriculture Specialist/Consultant,Novembei December 2012:

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

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

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

3. Natural Resources Management Specialist/Consultan®ctoberi December 2011:

Contracted service at ForestMinistry, Directorate General of Watershed Management
Building and Social Forestry, Watershed Management Center of Benain Noelmina,
Strengthening CommuniiBased Forest and Watershed Management (SCBFWM) Project
Region of East Nusa Tenggara. Cooperagigrong Ministry of Forestry (Indonesia), UNDP
and GEF.

1 ReviewBesiam Sub Watershed condition by involving other counterparts, other sectors
and other relevant stakeholders;

1 Record related stakeholders data (key and primary stakeholders) and their fOI& in
and Kupang Districts level for Besiam Sub Watershed management of Noelmina
Watershed

1 Formulate the integrated strategic among stakeholders in TTS and Kupang Districts level
for Besiam Sub Watershed management of Noelmina Watershed;

1 Integrated progam compilation among stakeholders in the regional of TTS and Kupang
Districts for Besiam Sub Watershed management; and

1 Communicate the result of study to others stakeholders for feedback and agreement.

4. Extra ordinary lecturer, September 201il August 202:

Employed as extra odinary lecturer at Faculty of Fisheries and Marine Science of Artha
Wacana Christian University Kupang (East Nusa Tenggara Prelidoaesia).
1 Teach subject of Law and Fishery Regulation;

1 Teach subject of Fishery Management; and
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i Teach subject of Fishery extension.

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).

T

Providetechnical assistance and reporting guidance for fisheries legislation reviewed and
amendments drafted,;

Facilitate and assist for the project implementation on training and provision of
supporting material and tools for catfish farming in Kupang Munidipand Kupang
District.

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 (Indonesia).

1
1

Prepare technical specification needed as input for NGO forming and registration;
Provide guidance of statutes/rules of organization, organization regulation and work plan
design of Talitawan;

Prepare Terms of Reference (ToR) for staff recruited irept@nplementation;

Design company profile of Talitawan and build partnership to government institution,
local/international NGOs, and other relevant stakeholders with core business areas in
natural resources management.

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

T

Provide technical guidance of sustainable agriculture management to the marketing
bureau region of Timor, Alor, Rote Ndao and Sabu Raijua for liquid organic fertilizer M

8;

Act as facilitator of bureau region matke to liaise with government official of
agriculture department East Nusa Tenggara Province;

Provide technical guidance of the initial forming for association of sustainable forestry
for people of Indonesia, East Nusa Tenggara Province.

8. Natural resources management specialist, volunteeEebruaryi July 2011:

T

Provide and organize consultation to Indonesian Fishers Union of Kupang District, East
Nusa Tenggara Province ;

Facilitate a floating net cage management for mouse grouper (mariculture) between
fishers community in Kupang District and Kupang Municipality with PT. Karamba and
Fish Hatchery Unit of Marine and Fisheries Services of East Nusa Tenggara Province;
Prepare proposal for salt industry developreammunity based management project by
appying concrete construction method with CV. PHEDCO and PT. Decont Mitra
Consulindo in Kupang District;
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T

Facilitate compiling data and proposal processing for the cattle breeding intensification
and controlled, a project with focus on productivity, sustlility and economical value

and strategic for creating community entrepreneurship opportunity of East Nusa Tenggara
Province.

9. National Project Manager,Januaryi December 2010:
Personnel service agreement at Regional Fisheries Livelihoods Programio®y {&FSouth
and South East Asia (GCP/RAS/237SPA), FAO Indonesia. Project location: Kupang
Municipality, Kupang District, Alor District and Rote Ndao District of East Nusa Tenggara
Province. Cooperation between FAO and AECID.

T

= =

= =4 4 A

=

Liaise with the Senior Oiffer nominated by the implementing agency, partner
organizations and FAO Representation;

Guide and supervise all other national project personnel;

Prepare Terms of Reference for national consultants in consultation with the national
counterparts and FAO dpresentation, for approval by Project Management Office
(PMO);

Prepare technical specifications for services needed under Letters of Agreement;
Identify training needs of the target beneficiaries and partner organizations and assist in
organizing trainingevents;

Prepare specifications of equipment and materials needed as input for project activities;
Monitor project expenditures under the national component;

Provide guidance and technical support to implementing agency partner organizations;
Provide guidace to the Monitoring and Evaluation Officer (National Consultant) in
collecting and analyzing all monitoring information related to performance and process
indicators;

Be responsible monitoring risks to project performance;

Act as secretary of the Natidn&oordinating Committee (NCC) together with
implementing agency;

Represent the project in relevant meetings and workshops as required;

Prepare national component work plans in communication with local stakeholders;
Prepare the monthly summary reportspsagress of work, six (6) monthly reports and
the project final report, and submit them to PMO and FAO for their approval; and
Perform other related duties as required.

10. Coastal and marine resources management speciali&pril - October 2009:
Contracted service at PT.Nusa Karimun Divers, SemaCamjral Java Province
(Indonesia).

1 Provide assistance to implement the project of Detailed Engineering Design and
ecotourism master plan for Siadong and Bukulimau Islands, East Belitung District,
Barmgka Belitung Province; and
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1 Plan and implement for the project: Identification of Coral Reef and Fishes
Distribution around Mandailing Natal Waters, North Sumatra Province.

11. Coastal and marine resources management specialigiarch-April 2008
Acted & Freelance Consultant service at CV. Rekayasa Jati Mandiri, Sertaatrgl
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 specialistjay- July 2007:
Contracted service at PT. Puri Aji Buana, Semai@agtral Java Province to provide a
technical assistance for Detail Engineering Design (DED) of picnic park Kalianyar river
basinSolo project.

13. FisheriesConsultant, volunteer,January March 2007:

Volunteer service at National Directorate for Fisheries and Aquaculture Timor Leste to
provide a technical assistance for National Consultant under the project of Strengthening the
Capacity in Fisheries Informath 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
Directorate and sfhand provide assistance to develop an enhance the capability and
achieve respective objectives.

1 Development and implementation of work plans of the different divisions (Fisheries
Resource Management, Fishing Industry and Aquaculture) cascade from ti& Ann
Action Plan;

1 Development of monitoring and evaluation system of the implemented programs of
the different divisions;

1 Preparation of budgets, project proposals fehaase and outside support for the
activities of the Directorate;

1 Liaison with other geernment authorities on matters likely to affect the fisheries
sector of TimotLeste or present a risk to neighboring countries

14. Resource Person/Fisheries Consultant/Fisheries Information Management Specialist,
April 20057 December 2006:

Contracted seice at Ministry of Agriculture, Forestry and Fisheries, National Directorate
of Fisheries and Aquaculture Timor Leste cooperate with FAO (GCP/RAS/199/SWE)
AStrengthening the Capacity in Fisheries
Project locéion: 11 coastal districts of Timor Leste.

1 Assist national consultants and government counterparts in the organization and

conduct of inception planning workshop at the national level,

1 Assist in facilitation of working groups and preparation of draftksbop reports;

1 Prepare for an provide hands on training in participatory consultation and information
techniques to National and District Fisheries Officers;

1 Assist national consultant and counterparts in the preparation and implementation of
two pilot dakeholder meetings in Timdreste;
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1 Assist in the preparation and implementation of the regional workshop for
dissemination/transfer of experiences and lessons learned to other countries and
regional institutions;

1 Assist FAO staff in the preparation dfet workshop report and other relevant project
reports detailing the lessons learned and findings in the project; and

1 Based on project outputs (district, national and regional) assist national counterparts
and national consultant develop information flow cm@nisms and nationwide
implementation and monitoring to ensure quality of data collection.

16. Part time lecturer,March 20051 November 2006:
Contracted service at University of Nati ona
Dili-Timor Leste
1 Teach student on the subjects of research methods and repoetingds, health and

safety ofwork, philosophy science.

17. Fisheries expert staffSeptember December 2004:
Contracted service @PT. Swakon, Semarar@entral Java Provincecooperate wh Coastal
Community Development and Fisheries Resource Management Project. Posted at Tegal
Municipality, Central Java Province (Indonesia).
1 Manage the coastal community development project by communication,
information and education system;
1 Compile d#@a for monitoring, processing and evaluation of any problems in
fisheries resources environment which were published and promoted via such
media: leaflet, poster, comic, magazine and.film

19. Research and development stafiuly up to August 2003:
Cortracted service LPPSP, Semaran@entral Java Provincea Local NGO of Research,
Improvement and Development Resources Institute cooperate with Central Java
Development Planning Agency including Strategic Planning of Central Java Province.

1 Responsibldor prepared some subjects based on development resources research,
organi zing team works for the hundred day
workshop to launching Central Java Province regulation-2008;

1 Identify and analyze of Central JaRaovince project result for 5 years by preparing
the development data based.

C. Knowledge of Languages:

No Languages Speaking Writing

1. | Indonesian Excellence Excellence
2. | Tetum Excellence Excellence
3. | English Excellence Excellence
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D. University:

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

1. | University of Gadjah Madg 20007 2003 | Environmental Yogyakarta
Science (Indonesa)

2. | University of Diponegoro | 19921 1999 | (Post graduatetl S2)
Marine Science Semarang (Indonesig
(Bachelor graduated
S1)

E. School:

No School Attended from/to Place/Country

1. | Senior High School of SMAK St. 19891 1992 Dili, Timor Leste

Yosef
2. | Junior High School of SMPN Lauten 19861 1989 Lospalos, Timor Leste
3. | Elementary School of 3N | Moro 198071 1986 Lospalos, Timor Leste

F. Training courses:

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

1. | Earthquake and tsunami United Nations Departmer| 7 October 201(  Kupang
safety training of Safety and Security

(UNDSS)

2. | Basics of procurement of | Food and Agriculture 16 August Kupang
FAO (Certificate of Organization of United 2010
competency) Nations (FAO)

3. | Orientation on UN Cares& | UNAIDS 27 July 2010 Kupang
HIV in the workplace for UN
staff

4. | Sustainable livelihoods FAO-RFLP (Regional 20-25 April Phuket,
approach, M&E indicators | Fisheries Livelihoods 2010 Thailand
and baseline survey design| Programme) for South anc
course South East Asia)

5. | Security risk management, | UNDSS 31 March 2010 Kupang
Aenabl i ng t hr
security risk managemet 0

6. | Basic security in field staff | UNDSS 24 December Jakarta
safety, health, and welfare 2009

7. | Advanced security in the UNDSS 24 December Jakarta
field 2009

8. | Group insurance agent Bumi Asih Jaya Life 2671 30 April Semarang
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training Insurance 2004
9. | Geographical Information | Geography Faculty of 271 24 July Yogyakarta
System (GIS) course Gadjah Mada University | 2001
10. | Internet, electronic mail and| Economic Faculty of 2871 29 August| Semarang
IRC Introduction Diponegoro University 1999
11. | Scuba dive#3 course Indonesian Sports Diving | November Semarang,
Associati on |1998 Karimunjawa
12. | Integration training of youth| Armed Forces Academic | 6 Octobeii 6 Jambi
cadet November
1996
13. | Natural resources WAPEALA Undip 27-29 Semarang,
coservation 0 December Demak
1994
G. International Seminar Experiences:

l

Participant on APFIC the third Regional Consultative Forum Meeting on balancing the
needs of people and ecosystems in fisheries and aquacualtbeeAsia Pacific, in Jeju
Republic of Korea, 1 4 September 2010;

Speaker on international workshop at field study of fisheries which sponsored by
Regional Asia and the Pacific of FAO with tifecond Regional Transfer Workshop on
Gathering Informabn for Fisheries Managemenn Halong Bay Viet Nam, 24i 27
October 2006;

Participant on the Third Biannual International Conference and Exhibition on Energy

2002 AEnergy for Sust ai rébohesia, P33t duly 20p2nent . 0O
Particpant on Indonesian in Transition. Yogyakartaj 23 November 2001,

Participant on International Seminar and Exhibition on Information Technology for

Sustainable Management of Natural Resources. Bogjwionesia, 2 October 2001; and
Participanton Linggaj at i Environment al Meeting ATowar
Environment al Ma n a g e melndbngsiakduld Navambaen 2000We st J

H. Trainer Experiences:

T

=4 =4 4 -4 48 8 -9 2

Coastal communitpased and fisheries resources management;
Performance, Improvement and Plann{R¢P);

Logical Framework Approach (LFA);

Participatory ApproaciiRanking, Scoring and Map/Diagram Design;
Social Impact Assessment (SIA);

Sociceconomic monitoring;

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

Basic fishery statistics of data collection and analysis;
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9 Participatory problems ranking and SWOT analysis; and
1 Problem solving and decision making.

|. Other Skills and Capabilities:
1 Security Risk Management;

Envirormental management;

Human resource management and conflicts resolution;
Managerial participatory approach system;

Project planning, monitoring and evaluation;
Performance, Improvement and Planning;

Problem solving and decision making;
Entrepreneurship magement; and

Windows application operation.

= =4 4 -4 48 4 -9 2

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

K. Publication:

1 The study of unconfined groundwater quatiistribution based on the types of ron
irrigated rice field and fish pond land uses in Karimunjawa Island. Journal of People and
Environment. Vol. 12, No. 2, July 2005. Center for Environmental Studies of Gadjah
Mada University.

L. Organization:

1 Foundemf | oc al NGO ATalitawano (Community Car
Affairs and Fisheries) located at KupaBkgst Nusa Tenggara Province;

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

1 Indonesian Fishendnion 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 regiment, Diponegoro Universitity, Semafaewgtral Java Bwvince.
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U Livio da Conceicao Matos
CURRICULUM VITAE
A. Personal Data

Name . Livio da Conceicao Matos
Date ofbirth : 10 Agustus 1976

Place of birth . Lospalos, Lautem, Timor Leste
Gender . Male

Citizenship . Timorense

Countries of Working Experience : Timor Leste

B. Employment record
1. Monitoring and Evaluation Advisor, February 2013 December 2013

Contracted by USAID to provide service as follows:

1 Leadership and technical assistance in consultation processes, surveys, data gathering
disaggregated by gender, demographics and physical and economic circumstances, and
analysis of data froraach of the project technical areas and the use of data for decision
making

1 Guided team in the implementation of the project Monitoring and Evaluation plan

1 Provided technical assistance to MOH staff to build their M&E capabilities

1 Developed clinic and comunity based M&E system, indicators for baseline comparison
and health promotion

1 Oversee the project M&E database and ensure timely data entry.

2. Monitoring and Evaluation Advisor, March 2012- January 2013

Contracted service at UNDP Timor Lesbeprovice service as follows:

9 Assisted in development of an overall M&E framework for the programme and Ministry

of State Administration and Territorial Management (MSATM) in collaboration with short

term technical assistance, including consultation, data gaghench surveys;

1 Ensured that the information necessary for regular M&E of project activities is collected
and analyzed, in accordance with LGSP (Local
needs;

1 Assisted the Ministry and local authorities in trackingrtperformance and public

service delivery activities;

1T Regularly update the programdés Monitoring
1 Contribute to regular reporting on LGSP progress;

1 Regular field visits to pilot district;

1 Perform other tasks as required by @A (Chief Technical Advisor) and PM (Program
Manager).

3. Head of Division of Biomedical and Pharmaceutical Research and Development,
Department of Public Health, Dili University, March 2011- January 2012
Also lecturer on Introductory and Advance Epidemogy at the Department of Public
Health.
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4. Biostatistics Lecturer at the Midwifery Division, Universidade National Timor
L or o 2@10idresent

5. Officer at the Ministry of Health, Timor Leste

A

A
A
A

Part of the team that roll out Basic Services Package (B3#)e 2007 to January

2008

Member of Technical Working Group of the National Task Force of Avian Influenza
Preparedness and Respon&805 to 2010

Surveillance Officei 2004 to 2010

EPI Officeri January 2004 to September 2004. Responsible for:

Developedplan for the implementation, consultation, monitoring, and evaluation of
Immunization Program

Supervised the technical implementation to ensure adequate quality of immunization
services

Supervised the technical implementation to ensure adequate coldtkattine for
immunization

Managed and oversee the overall implementation of immunization program including
public awareness campaigns

Established Coordination network on Immunization activities with other stakeholders
Performed immunization data anak/and distribute to the decision makers and other
stake holders

Moro Public Health Center Officer, 1995999. Conducted field survey, monitoring

of:

Rural water supply

Rural waste disposal

Disease prevention program

Conducted sanitation inspection &yl and wateispecimen collection

Provided technical assistance, consultation and advice for communitpusehold
latrines household water closeteommunity water supply

6. Lecturer at Universidade da Paz, Dili,20067 2007
Member of team and lecturer oBurveillance Epidemiology, Transmitted Diseases
Epidemiology and Nottransmitted disease epidemiology in Faculty of Public Health.
As part of lecturing activities, the following tasks were performed, both inside and outside of
campus:

>> > D>

Providing syllabus folecturing

Providing technical assistance to the students on scientific paper writing

Providing data processing assistance for students in their scientific paper writing
Leading group discussion on social and community health problems, identification
andsolutions

Coordinating with relevant lecturer for central issues on health sector for creating
research topics

Facilitating the students on results interpretation on their research writing

Guiding the students on epidemiological analysis on social anthretdted issues

in the community.
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C. Language Ability

No Language Speaking Writing
1. | Indonesian Excellent Excellent
2. | Tetum Excellent Excellent
3. | English Excellent Excellent
D. University Education

No University Main Course of Study Place

1. | University of Gadjah Madq Epidemiology (Completed Master| Jogjakarta, Indonesial
Degree)

Public Health (Completed Jakarta, Indonesia

2. | University Respati

Indonesia undergraduate level)
3. | Environmental Health 2-year Diploma Purwokerto, Indoesia
Academy
E. Trainings
No | Training Course of Subject Organized by Year/Month Place
1. | Teacher Training Course | Indonesia Christian | 2003 Jakarta,
(Education Traning) University Indonesia
2. Hygiene Supervisor Training Hygiene Supervisor | 1994 Denpa;a_r,
College Indonesia
3. Mentoring and Advising UNMIT 2012 DI|II: Tlinor
Training este
4. Monitoring and Evaluation 'IZ‘/Iénls_tr_ytoft.State q 2012 D'I'L lenor
for Integrated District A m.{“'? rla lon an este
Development Planning erritoria
Management
5. Table Top Kercise for \I\//Ivlglés)try of Health and| 2007 D|I|Il lenor
Preparedness and Respong este
for Avian Influenza
Pandemic
6. | Training of Trainer for Basi( Ministry of Health and 2006 Dili, Timor
Epidemiology WHO Leste

F. International Seminar
1 Internation& Introductory course of Field Epidemiology Training, FETP Bangkok
Thailand working together with WHO and US2DC, Jundg August 2007. Attended by
participants from Thailand, China, Cambodia, Laos, India and Tiresie
9 Statistical Program for Social ScmnTraining, Indonesia University, Jakarta 2003.
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G. Other Skills and Capabilities:

1 Security Risk Management;

1 Environmental management;

1 Participatory approach system;

1 Project planning, monitoring and evaluation;
1 Budget management and evaluation

1 Performane, Improvement and Planning;

1 Problem solving and decision making;

C
1

H. Certificate of Competencies:

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

U Venancio Fernandes, S.T.

CURRICULUM VITAE
A. Personal Data

Name : Venancio Fernandes, S.T.
Date of birth : 2 Januaryl 982

Place of birth . Lospalos, Lautem, Timor Leste
Gender . Male

Citizenship : Timorense

Countries of Working Experience : Indonesia;Timor Leste

B. Employment record
1. Project Engineer, Timor Leste,February 20817 Present

Contracted byPEC Consulting tprovide serviceas follows:

1 Planning, design andstallation 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 ecti
1 Manage a team of 4 personif@l 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 close collabortion wi

chefi de sucand/orchefi de aldeia

1 Responsible for payment of services to district field assistants.

2. Agricultural Census Coordinator, Indonesia,March 2011l i Decembef011

Contracted service &.T. Tanjung Buyu Perkasa Timur in East Kalimantadohesia 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.
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Foreman, Indonesia,January20107 DecembeR012

Contracted service at P.T. Tanjung Buyu Perkasa Timur. Responsible for checking
empl oyees6 presence and work quality.

Administrative Staff at Ticketing Agency in Timor Leste, 2009

Staff at a local ticketing @&mcy (LGX Tour and Travel) in Timor Leste. Responsible for
keeping of reservation document and delivering deposit money to the bank.

Distribution Staff at P.T. Diamond Ice Cream, Jogjakarta, 20067 2007

Staff at P.T. Diamond Ice Cream in Jogjakartajoimesia. P.T. Diamond Ice Cream is a
supplier of ice cream to McDonalds Indonesia as well as a large processed food producer in
the country with products ranging from frozen meat to frozen vegetables. Previously
recruited as intern in the company brancRlagjakarta and later on recruited as permanent
staff. Responsible for delivering frozen food to hotels and restaurants including to
Mc Donal dés in Jogjakart a.

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

Professionall 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.

C. Language Ability

No Language Speaking Writing

1. | Indonesian Excellent Excellent

2. | Tetum Excellent Excellent

3. | English Fair Fair

4. | Portuguese Fair Fair

D. Education

No University Main Course of Study Place

1. | Institute of Science and | Industrial EngineeringCompletel Jogjakarta, Indonesia|
Technology Akprind Bachelor Degree)

2. | Escola Vocational de Do Majoring in Mechanical Baucau, Timor Leste
Bosco Fatumaka, Baucau| Engineering

3. | SMP Negri 1, Lospalos Lospalos Timor Leste
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4. | SD Negri 19, Cacavei Lospalos Timor Leste

E. Trainings
No | Training Course of Subject Organized by Year/Month Place
1. | Water Treatment for Institute of Science and | 2004 Jogpkarta,
Industrial Application Technology Akprind and Indonesia
Training P.T. Ipal
2. Environmental Impact !PStlrt\Utel of S;l;:nc_:edand 2005 Jlogjakarya,
Assessmerntraining echnology Akprin hdonesia
3. Verification and Data !Pstirt]uteI of S;:\i;:nc_:edand 2005 Jlogjakarya,
Analysis for Statistical echnology Akprin hdonesia
Purposes
4, Sugar Production Processin Institute of Sueng:e gnd 2005 Jogjakarya,
o Technology Akprind in Indonesia
and Fabrication : .
collaboration with P.T.
Madu Baru

F. Computer andOther Skills

Corel Draw for Engineering Application
SPSS

QSB

Microsoft Office 2003 and 2007

= =4 -4 9

U Crisanto dos Santos

CURRICULUM VITAE
A. Personal Data

Name . Crisanto dos Santos

Date of birth : 03 March 1983

Place of birth . Lospdos, Lautem, Timor Leste
Gender . Male

Citizenship : Timorense

Countries of Working Experience : Timor Leste

B. Employment record
1. Logistic Support, February 2013 December 2013

For the JICA funded Buluto Irrigation System data collecti@ontracted through PEC
Consulting. Responsible for river flow data collection, equipment purchase and assisting of
the Japanese team members.
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Logistic Support for Dili Drainage System SurveyJanuaryi April 2012

Field assistant to the Australiandafimor 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 about their existing sanitation system in
their house and homuch 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 Development,Januaryi 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

Assistant trainer in laboratory computer. Training for youth as program of BBuceese.
Training students for making graphic for letter, header of letters, making invitation, etc.

C. Language Ability

No Language Speaking Writing
1. | Indonesian Fair Fair

2. | Tetum Excellent Excellent
3. | English Fair Basic

D. University Education

No University Main Course of Study Place
1. | Instituto Professional de| Computer Engineering Dili, Timor Leste
Canossa (IPdC) Department

E. Primary and Secondary Education

No School Attended from/to Place/Country

1. | Senior High School of SMN 2, 200071 2004 Lospalos, Timor Leste
Nino Conis Santana, Lospalos

2. | Junior High School of SMPN 1 19967 2000 Lospalos, Timor Leste
Lospalos

3. | Elementary School of SDN 19, 199071 1996 Lospalos, Timor Leste
Cacavei
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E. Trainings

No | Training Courseof 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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CHAPTER IVDESCRIPTION OF THEROJECT

4.1 Project ldentification and Categor ization

The project owner identified the proposed project in 2014 by mobilizing a team to conduct
market potential assessment in Timor Leste. It was concluded that the market size was
reasonable forpotential openingHeineken branchto produce alcoholic and nomralcohol
beverages. The idea was consulted with the government on Timor Leste and Government
responded positively as the project is the foreign type of investment that will contribute to the

Ti mor Lesteds economic diversification in the

Basd on project document submitted and apprdwedNPCEI, the project is categorized as

cat eghor t yipbe project t hat potentially has ad\
components of the project, as will be elaborated further in detail in tleeving sections, by

nature potentially generating major impacts to the existing environment that required proper
assessment and proposed mitigation measured to eventually control and minimize them during

the operational phase of the facility.

4.2 Project L ocation and Boundary

The proposeddevelopmentproject is located along the national road connecting Dili to
Manatuto. Administratively, the project is located within Aldeia Sukaer Laran, Suco Hera, Sub
district Cristo Rei, District of Dili. Project lodain can be reached by abdatty minutesdriving

from Dili town center. The following figureshowthe location of the development in reference

to the national road connecting Dili and Manatuto. GPS coordinates of the project location are
125°42'7.50"E/ 832'19.75"S (longitude/latitude).

0f .
HeinekeniPropose'site

Figure 4.1 Locationof Development Relative to Dili and Manatuto
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Activities during the study including site visit for terrestrial environment, ecological assessment
for marine environment as well as interview witicdl community for soci@conomic study and
compiling of the information into a report. The duration of the study take about 4 months period.

Study area includes all areas within and surrounding project location that are potentially affected
by pollutionor other alterations from the development. Potentially affected areas are soil, surface
and ground water, marine ecosystem, safety of the nearby communities and their properties and
the socieeconomic characteristics of Suco Hera. The following figureasostllustration of the
potentially affected area due to project location.

Figure4.2 PotentiaIIAffected Terrestrial Area and Marine Environment

4.3 Area Potentially Affected by Development

Areaspotentiallyaffected by the proposed developmemsist of:
U Marine/coastal water

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

Groundwater aquife

Local communities in Aldeia Sukaer Laran

National government propertiéoad, Power Plant, Port, etc.)

Existing and future expansion of infrastructure

cC: o C
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4.4  Description of Project Component and Scale

The following figure presensg the overall processingtepsinvolved to the proposed project.
Largevolume of water will be pumped out of the aquifer to the desalination plant to remove
salt and other contaminants. The water will be used in the process production of beer and
carbonized soft drink and mirewater as final product that will enter the market. As each of the
process will produce large quantity of wastewater, wastewater treatment will be part of the unit
processing in the proposed project to treat the wastewatdratwaste loading to the mae
environment would not cause significant environmeimglacts

i Ingredient and raw

| material
-
Water Sources ‘
e 1
]
l | —> Beer Plant i
. H ! 1. Beer
I Desalination Plant :—I'P - 2. Soft drink
_—m o mm mm omm mm = = ]
! ; i 3. Mineral water
1 | 3 Ca.rbomzed soft |
’ ' drink Plant I
Brine | !
P ‘ ........... 4
Wastewater

Figure. 4.3General Component of thedposed Project

The overall cost figure of each of the above components can be roughly estimated in the
following table:

Table4.1 IndicativeFigure of the Investment cost of project Component

Water extraction from
1 | groundwater $ 00.40
Water treatment desalination
2 | plant $ 03.50
3 Beer processing plant $ 20.00
4 | Soft drink processing plant $ 03.60
5 Wastewater treatment plant $ 02.00
6 | Wastewater disposal system | $ 01.50
7 | Operating cost (1 year) $ 07.00
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Figure 4.4Conceptual Layout of the Proposed ProcesslagtP
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The scale of each component of the project is presented in the following table.

Table4.2 Summaryof Project Component and Scale afdd Component

No

Project Component

Scale and Concerns

Water Resurces and
Consumption

Capacity of extraction is equal to 600 L/minu¢&6L/detik).
This rate is considered high and required further detail s
on the pumping test to provide an information on the w
availability and sustainability of the aquife

Water Treatment

Due to high salt contenin the extracted groundwat
(brackish characteristicsyvater treatment would be requirg
RO technology would be best option and installation will
at the capacity permeate of06 L/minute. Highenergy
consumption would be major issue associatewith this
unit. Another less concern would bene disposal

Brewing Processing Plant

The Scale of this component is 300,000/y#ar. Issue thay
will become a major concern durirthe operation of thg
plant are: water consumption, energy consumpti
wastewater, solid waste, and by prodigitidge that will
required a management system.

Soft Drink Processing Plant

The Scale of this component is 150,000/y#ar. Issue tha;
will become a major concern daog the operation of thg
plant are: water consumption, energy consumptif
wastewater, solid waste, and by produbiat will requirea
management system

Wastewater Treatment Plar

Wastewater will be designed and operated at the capac
300 L/mindes. Wastewater will become a majl
environmental concernSince this plant will becoméhe
largest plant that dischargavastewater into marin
ecosystemnin Timor Leste, a comprehensive assessmen
the choice of process, level of treatment, and disp
mechanism would be important

Wastewater Disposal Systel

Capacity of 300 L/minutes and disposal to the marine W
and level of treatment prior to disposdlouldbe monitored
comprehensively by the relevant regulstorbodies
(DNCPIA, Fishery)

Somelevel of detail of each project component is presented in the followingesilon of this

section.
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4.4.1 Water Resource and Consumption

Water is used extensively in the production of beverage as 95% of the beverage content (both
alcoholic and nosalcoholc) is water. It is also being used in cleaning, packaging, washing and
sanitation needs in the facility. h& following figures showthe average distribution of water
consumption within the beer processing plants and ratio of water usage in the beeimgoces
plants.

MN=211
Utilities vt = T e
20% 4.74 4.52
. _ 4.28
Packaging =
38% 5
Brewhouse =
25% o
=
@
Cellars o
=
17% L . .
2008 2009 2010

Figure4.5 Distribution and ©nsumptiorRateof Water withinBeverage Rocessinglants
(SourceBrewing Association, 2013)

According toavailabledata of water consumption from various beverage pldhes rate of
waterconsumptiorto produce 1 liter of beer and 1 liter of beveragesiratberangeof 3- 10 L
water/1 L beer and-5 L water/1 L soft drinkBy taking thes@verage values, the rate of water
consumption can estimated based on the capacity of production of beer, carisoftatiehk,
and packed mineral water.

For Timor LesteHeineken facility the calculation of the rate of water consumption was based on
the following assumptions:
1. As the plant will be new, the ratio of water used to produce 1 liter of beessismed
equato 7 liter of water
2. To produce 1 liter of soft drink, will require 3 liter of water
3. To produce 1 liter of packed water will require 1 liter of raw water

Total water consumption for the proposed beverage processing plaiera can be estimated
with asimple formula

W = Water consumption for beer production + Water Consumption for CSD + Packed mineral
water

Using the abovenumber and assumption, thetal annualcapacity of water consumptian
Heineken facility in Timor Lestevould equal t02.85million HL. This rate would be equalent

to 600 L/min of raw feed entieig the production system. This volume rate water consumption is
reasonably large and required a comprehensive assessment on the availability of the water
(source), quality, anthechaisms to ensure sustainability of water production from the aquifer.
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4.4.2 Water desalination and Purification

Desalinationunit is required to purifywater sourcea meetindustrial specification. In general
the process can be represented in the followiagrdm. The simplest and most popular method
of desalination unit will be to use the reverse osmosis (RO) system.

Raw water

‘ S ‘ Pure water

Wastewater (Brine)

Figure4.6 Simplified Process of Desalination Unit

Desalination using the RO mole, usually has very high salt refectioratio (up t099%) with
95% of the feed converted into pure water. The pure water has very low salt¢@ss than
50 mg/L), whilethe by producibrine) will have very high salt concentration (up 100,000
mg/L). Disposal of brinds planned through a marine aaltflocatedabout500 m from project
location.

Pure water streafpermeaten the other hand will go through further treatment such as activated
carbon to remove any odor or taated the tean water will be stored inlarge tank asthemain
water suppf storage, that will supply for production and ancillary needs

Membrane Unit

High Pressure

Low Pressure
Freshwater

Pressure
Pump

Low Pressure

Seawater High Pressure

Feed Water Supply Brine Stream

Figure 4.7Conceptual Pawing of Water Treatment using Membrane Technology
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The main environmentatoncern related towater treatment process is the high energy
consumption in the pumpingrocess, which will contribute to the high carbon emission rate and
high cost of operating cost to the plaBnergy requirement afater treatment procesiepends

on water volume and pressure differenoetween the feed water and operating pressureeof th
RO unit.

Energy= f (DP,V)

Where:qP = pressure difference between the operating pressure and feed water pressure and V
is the volume rate of pumping.

The operating pressure of RO unit is normally determined by considering the osmotic pressure
the feed water and permeatater.As theosmotic pressure of permeate/pure water ryféow

due to low salt contenthe operating pressure will only depend on the osmotic pressure of the
feed water. Observation made byroject owner, suggestthat brackish concentration of
groundwater is inthe range of 100G 5000 mg/L. Foject owner, however, inforsthat the RO

will be designed based on the sea water parametbrsh has high salt coenhtaround 30,000
mg/L. The following table shows the energy requirement for water treatment procegR@Bi
module.

Table 4.3 Energy Consumption and Desalination Costs in RO Process (Source: Heineken
Sustainability Report)

Table 3
Energy consumption and desalination costs in RO process

Capacity Salinity RO ERD type, Water SEC - Cost_
Location (m”/d) (%) configuration Efficiency recovery (%) kWh/m"  $/m’ Ref
Perth, Australia 0.54.7 Single stage  w/o ERD 4-58 [63]
Mexico .71 0.3 Single stage  w/o ERD 37 6.9 [63]
Jeddah 3.2 4.28 Singlestage  w /o ERD 13 [63]
Vancouver, 0.5-1.0 Single stage  w/0 ERD 10 [63]
Canada
Sadous, Saudi 5.7 0.57 Single stage  w /o ERD 21-35 18 [63]
Arabia
St.Lucie, Florida (.64 3.2 Single stage  w/o ERD 10 13 [63]
Doha, Qatar 57 3.5 Single stage 10.6 [63]
Suderoog, 4.8 28 Single stage 25 363 [63]

North sea

Perth, Australia 0.54.7 Single stage  w/o ERD 4-58 [63]
Athens, Greece 1.7-22 w /o ERD 7-10 5.15-7.63 [4]
Hammame-lif, 0.1 w0 ERD 25-37 14 [4]
Tunisia
USA 5/7 0.21 w,/ 0 ERD 0.14 [B4]
Canada 1,892 016 w/o ERD 0.3 [65]
USA & UAE 37,850 BW 0.925-2.25 [38]
USA & UAE 16,654 SW 0.93-2.25 [38]
Loughborough, 11 4 Single stage  Clark pump, 97%  35-40 4.32 [65]
UK
Athens, Greece 2.6 a5 Two-pass Clark pump, 97% 20 3 [67,68]
Planier, France 12 Pelton turbine 25 7.8

The above table shows the rate of energy consumption of water treatment via RO for various
salinity profile per abic meter of permate water. Because sea wai@mity measured inoastal
location inHerais about30,000 mg/L, thenotal average energy required per cubic meter of
permeate wates equal to 10 Kwh. Usingure water volume required in the process, the total
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annual eergy requirement can estimated to be around 30 million Kwh/year. This is significant
energy consumption in Timor Leste, which will contributdighercarbon footprinbf EDTL.

4.4.3 Brewing Processing Plant

The beer process plantasomplexprocessdut the simplification can be represented watlox
diagram as followswhere large volume of water is processed withraw material to produce
beerand wastewater.

Raw material

Q; (water) | Beer Process Beer (B)= .
| plant 300,000 HL/year

Waste water (W,)

Figure4.8. Simplification of Beer Processing Plant

The annual production rate of beér estimated to be 300,000 HL (Hecto litter) and
subsequently, the annual wastewater rate is equal to 1,800,000 HL. The wastewa®efzom
manufacturingplant has high BOD, COD, and other physical and chemical parantbtmefpre
require properreatment before discharge into the drainage system or disposed into the ocean.

In general, the process production of beeplves five mainstepswhere each has its own sub
process:

(1). Raw material handling

(2). Wort Production

(3). Fermentation aniflaturation
(4). Purification

(5). Packaging and Pasteurization
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Raw / ancillary
materials

:

Raw material handling
and stores

I

Waort production

'

Fermentation and
maturation

'

Beer processing

!

Packaging

!

Warehouse dispatch

¥

Distribution

Figure4.9 Main Processes Component of Beer Processing

4.4.3.1 Raw Material Handling

Four natural ingredients are used aamraw material to produdeeer, which aréi) water, (i)
barley, (iii) hops and (iv) yeast. Wateras discussed earlier, is the major component of beer,
which takesup to 9@% volume in the final pragct of beer. Pure water from the water treatment
is stored in huge water tank before entering the processing unit.
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Hops

Figure4.11 Main Raw Material foBeer Making
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The barley is imported from neighboring countries and will ariiv Timor Leste asaw grain.

The raw grain is thn processd via malting process to owertit into starchand then the barley
into fermentable sugar. &lted barley is ready to enter the beer processing unit which
normally stored in the malt storageOther raw material that provides natural bitterness and
aroma to the beer is hopsidtalso a natural preservative to the beer and normally only use the
female flower. By cooking the hops, the bitterness and preservativstance igxtractedand

used in the mix of beer processing. The fermentable sugar in the malt and water can be
converted into alcohol (beer) with specific operating condition, onllge presence of enzyme

or yeasthrough he fermentation process.

4.4.3.2 Wort Production

Malt thatis storal is weighed and middto produce a mixturef flour and husksknown as gris

Grist is ready to be mixed withot water to form mash.The purpose of mashing process is to
obtaina high yield of fermentable malt grist, which will be the extracted into brewing water. The
mixture of mash is then filtered to separate the solid péuith is knowras wortand spent grain
from the liquid mash.

Malt

v

Milling process

|

Grist

|

Mixing € Hot water

y

Mash

|

Filtration F—— Spe.nt Brewers
J, grain

Wort boiling | €= Hops

l

Wort clarificationand
cooling

Figure4.12 General Steps of Wort Production

The spent grainby produc} is then sento farmer as animal food.iquid mash is gimg through

further process boiled inthe kettle and dded tothe hops. The mixture afort boiling is then

going through the process of cooling and separation of solid that are part of the hops. After the
cooling procesxxygen is injected into the wioaind it is ready to enter fermentation vessel.
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Figure 4.13 Spent Grain aftewort Filtration(Animal Feed)

4.4.3.3 Fermentation and Maturation

Wort already mixed with oxygen mumped to thé-ermentation Vessel (FV) and adds the yeast
to startthe fermentation processidBchemical reaction involkin the preess is the enzyme
from yeast that convert sugar and oxygen into alcohol and carbon dioxide asfollow

sugar+0, %2 ¥%5.  Alcohol + CQ,

As the enzymds only effective atcertain temperatureit is highly controlled to reach igh
conversion factor for the abovearhical reactionThe carbon dioxide produced in this process is
collected for internal use such as carbonation within the brewing process and also at the
carbonated soft drink process. The duration of fermentation is between 1 to 2 weeks, depending
on theproduct type or product recipBementation is stopped through a rapid cooling, in which
yeast is harvested anchmature beer is pumped into the storage tank. As the yeast that was
originally added has graw which resulted in more yeast than the qugntéquired for the
process, some part of the yeast will be disposed dragms animal foodThe maturation of

the young beer will take several weeks by storing the young beer in the storage tank under
control temperature.
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Figure4.24 Storage Tankvith Young Beerand process of Maturatiqourtesy of Heineken
Indonesia)

4.4.3.4 Purification and Filtration

After the maturation process for several weeks, matured beer is then filtered to remove solid
material andremaining yeast to  obtain lighter coldrbeer.The filtration takes place in a
Afkieselguhro (diatomaceous earth) f iedelgubr wus
can be used in farmingeprocessed, arsedas building material. Following filtration beer is
stored i nt dimksa@handeies ready for packaging i
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Figure4.15 Micro-Filtration unit that Hter the Mature Beer

The bright beer from the filtration process is stored in the storage tank for the further process,
which is packaging and pasteuripat

4.4.3.5 Packaging and Pasteurization

Bright beer fromthe storage tanks carbonated by injectinGO, anda small quantity of nitrogen

to enhance foam performance prior to entering the packaging process. In the case of beer
processing plant in Timor Lestenly can is used. So packaging means to fill the can twéh

bright carbonated beer from the storage tank.
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Figure4.16 Process of Filing the Cans and Packagirac€ss

A detaikedtechnical drawing ofhemain process of beer making is providedhe Annex 1
Technical drawing of beer processing flow diagram

4.4.4 Carbonated Soft Drink Processing Plant

The carbonized soft drink plant will utilize large volume of water and sugar to produce soft drink
and wastewater.

Sugar, Soda

4

Feed WE"; CSD Plant Soft drink
150,000 HL

3

Wastewater

Figure4.17 Flow diagram Procesd €SD
It is assumed that the ration of feed water to product CSD w26 the average of this value

was used to calculate the rate of feed and rate of wasteWatal water require for producing
theabove figure is 375.000 HL and subsequently,@2% HL waste water will be produced
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Processing steps can be summarized briefly as followed:

Sugar is dissolved ifmot water

Cooling down ofsugar solution

Mix with the natural flavor and malt extract

Dilute the concentration of mixture with wateased on the product specification)
Carbonization by adding the GO

Process filtration

Filling the cans

Process of pasteurization and packaging

ONOOAWNE

Sugar

{

Mixing [——— Hotwater

¥

Cooling process

v

Mixing with natural flavors and
other ingredients

)
Dilution and carbonation |e—— C0O2and
‘b water
Filtration
Pasteurization and
Packaging

Figure4.18 Conceptual Pawingof Carbonate®oft Drink

The detail of each stepgovided in te document iinnex2

4.4.5 Wastewater Treatment and Disposal

More than 50% of water utilized imeverage industry will eventually engh as wastewateFor
the proposed Heinekemacility in Timor Leste, he annual production of wastewater in the
overall procssing plant isstimated to b&,400,000HL or equal to 505 L/min with high BD,
COD, high Nitrogenlow pH or high H (fluctuates extremely not within the 68 range) high
temperature, andlso contairother pollutant, which required proper treatmerfbtee discharge
into the drainage system and into the marine water body.
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International best practicés treatment of wastewatean be used which generally based on the
following threeapproaches:

- Technological approach
- Ambient water quality approach
- Usability of the receiving environmeapproach

The technological approach by means of using the best available tech{@4dgyin the market

to treat the wastewater into the level that is atat#p to the environment. mbient water
guality approals on the other hand, means, that disposal of the wastewater into the environment
must look into the overall ambient water quality after discharge. If the pollutant contribution
from the plant is within the assimilative capacity of environment, then thehaige is
acceptable. If not, then theeatment will be required up to the level that is acceptdible.last

but not least, is the usability of the receiving environment, which would be important to be
considered in determining the waste loading to #weiving environmentln many practical
applications the above three approaches were contbineorder to complywith standard
regulatiors of effluent discharge on one hand and without losive usabiliy of the receiving
environment on the other hand.

For the proposed plant in Herproject ownerhas proposed to treat the wasvater prior to
dischargingeffluent into receiving waterenvironment.Pr oj e c t owner al so pl
quality of effluent by constructing a manmade pond with fish in itwhihtreceive the effluent.

Changes in the chemical and physical characteristics of the pond will be monitored including the
health of the fish in the pond. &xflow of the pond will be discharge intthe nearest drainage
systemthat will eventually be didwarged through marine outflow€onceptually, the proposed
wastewater treatment system can be represented by the following flow diagram.
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Wastewater ﬂl Physical Treatment process

¥

PH equalization tanks

L

Biological Treatment
(Aerobic and anaerobic)

L 4

Clarifier and sludge treatment

Advance chemical treatment

Sand Filter treatment

Fish Pond |-Overflowto the drain

Figure 4.19Conceptual Proposal of Wastewater Treatment Plant

The drainage system such as road drainage andatitturvet are mainly dry most dfet time,

except duringheavy rainy days, where thgstem receivestorm runoff from surrounding
location. In this sense, receiving environment, accept the discharge from the end of the treatment
system within the plant ihout any further dilution process. In this case, effluent discharge from
the plant shallbe at a level that will not be influence the ambient quality of receiving
environment.

Wastewater from the drainage system will eventually discharge to the oped, syhich is
permeableand has very high permeability rate in transporting the water into the percolation
downward. Thus, for the loAgrm impact, the treated effluent will contributeclearge of
water into the aquifer.
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Ol
> Spring*Water

Figure4.20 Full scalewastewater Treatment Plant and disposal to drainage ditch

Receiving environmentonsist of mangrove, marine aquaculture, where the loading of the waste
from fish pond to the environment witlot contributethe longterm effect to the mangrove and
marineaquaculturg astreated wastewater will eventually move downward as percolation loss.
Except however, during the heavy rainy seasons, where high runoff would further dilute the
wastewater prior to entering the marine ecosystem.

4451 \Wastewater Characteristi cs

The choice of wastewater treatment technolappends on the wastewater characteristics
produced by the plantsThe following table shows effluent characteristics of wastewater from
the beverage process plant.
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Table 4.4Characteristis of UntreatedEffluent fromBeerProcessingPlant (Source:American
Brewing Association, 2004

Typical Ranges Of Brewery Unireated “End-Of-Pipe”
Wastewater Effluent

PARAMETER TYPICAL RANGE

: Water fo beer ratio  4-10 liter/lter

 Wostewaterfobeerraio | 1.3-2lterflter lower fhan |
f i water to beer rafio :
' Biochemical Oxygen Demand (BOD) | 600-5000ppm |

Phosphorus 30- 100 ppm
| pH £3-12
Total Suspended Solids (TS5) 200 -1,500 ppm

Componers produced and source of the equipment/process are given below.

Table4.5 Source of Wastewater within tiB¥ewing ProcessPlant

SOURCE OPERATION CHARACTERISTICS

Cellulose, nitragenous material. Very highin $§ (~30,000 ppm).
i Up fo 100,000 ppm BOD

Boil Kettle Nitrogenous residue. BOD ~2,000 ppm
{Whilpool | Rnsngspenthopsandhotfub i1 Proteins, sludge and wort. High in S (~35,000 ppm). BOD ~85,000
: ppm
Fermemeré -------- Rnsng Yeo<TSS=6000ppm BOD up to 100,000 ppm
 sfoage fanks | Rnsng { Beer, yeast, profein. High S (~4,000 ppm). BOD ~80,000 ppm
Fitation Cleaning, start upendofﬂ\freﬂon leaks during ExcessweSS(upTo 60,000 ppm). Beer, yeast, proteins. BOD up
i i filfration i to 135,000 ppm
Beerspils Waste, ﬂushing-e-:-T-t-: -------------------- WOOOpmeOD
Botile wosh-é}m Discharges fron-w-Bé)-ﬁl-é--\;\-f-c-n-s-ﬁ-e-:-r-operaﬂon H|gthdueTochem|coI used. Also high $§ and BOD, especially

+ thru load of paper pulp.

Miscellaneous Discharged cleaning and sanitation materials. Floor Relatively low on §S and BOD. Problem is pH due to chemicals
i washing, flushing water, boiler blow-down etc. i being used.

With the above effluent @mnacteristicswidely applied wastewater treatment processes include
pH equalization, physical, biological, and chemical treatmeintduding disinfection before
disposal to the drain or receivimgater body
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Figure 4.2 Typical Aerobic Treatment dVastewateEffluent in theBrewingProcess

As for carbonated soft drink treatment plant, typataracteristis of effluent can be seen in the
following table.

Table 4.6WastewatefCharacteristis from Soft Drink Effluent

Parameter Value
Total COD (mgh) 33000
Soluble COD (mg/l) 27000
TKN {mg) 54
Total P (mgh) 25
TSS (mgh) 250
pH 5.4

These two wastewater stresrffrom brewery and CSDproduction)are combined, prior to
enteing the treatment unitCombinal characteristic can be determined from the ratio of the
volume rate.
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4.5 Justification and Need of Project

The proposed project is a private investmiait takes onmarket opportunity in Timor Leste
Accordingto external tradstatistics, the total annual net import of beveragdimor Leste is
around $8 million(Annual report of expofimport MOF Timor Leste , 2014which is a good
size of marketin addition, investing in Timor Lestesirelatively easy with the lolaborcostand
competitive cost of land leasmakingthe proposed investmeatviable one.

Moreover, Timor Leste government is also in need for nféé to further diversify the
econony, whichcurrently heavily deperahton the oil and gas sectdtoreign direct investment,
such as from Heineken, will creatbothdirect and indirect benefits to the economy in the form
of job generation, tax contribution, absorption of the power sector exapssity, capacity
building to local labor pool especially in the skilled labor sector and transfer of technology.
Economic linkages to local market will also be realized.

4.6 Other Development Related to Construction and Operation of Project

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

Figure.4.220ther Project Development in the Area

The existing project in the area thatntiéed are:
- National road of Dili Manatuto
- National Power Plant of Hera
- ETO fuel storage
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National Base
Future national fishery construction and operation
Future Jetty Construction and Operation

The proposed project development and listed projeittg€ontribute some effect that need to be
managed in an integrated manner from each project owner with close coordination.

4.7

Proponent Endorsement of the EIS

There have been discussions with the proporegarding the contents of tl&dS and herep
the proponent endorses Bt and EMP.

Heineken Timor Leste, SA.

Sr. Vinay Mathur
General Manager

4.8

Structure of the EIS

The structure of ElSas presented in the table of contefallows standard guidelirereleased
by DNCPIA asprovided n the Expert 101package:

i
i
i

[ - enHEN anHEN anHiN enH

c:

Detail of project Proponent

Detail of EIA Consultant

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

Legal framework and institutionalrangement of environmental protection in Timor
Leste

Description of existing environment

Alternative options considered in the project development

Environmental, social, and economic analysis related to the project development
Environmental Managment Plan (EMP)

Public consultation and stakeholder engagement during the project development and
implementation

Difficulties and problems that may occur during the project development

Conclusion and recommendation
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CHAPTEER WOLICY, LEGAL AND ISTITUTIONAL FRAMEWORK

5.1 Relevant Policy and Legislation

Decree law 5/20F1EnvironmentalLicensing provides a technical guideline on hovexercise

the constitution mandaten securing environmental permit to start development activities.
Accordingto this decree law, every major development should go through proper environmental
impacts assessment (EIA) in order to get the environmental licensing prior to the commencement
of the development to ensure that the impacts of the proposed developrdenttiteed and
mitigation measures are proposed in order to minimize the environmental and social impacts.
The guidelines for the formulation of required documents to prepare for environmental license
have been developed through the Expertl01 systentahgtins checklist and other necessary
documents for the preparation of Project Document, Environmental Impact Statement (EIS) for
category A projects and Simplified E(SEIS¥or category B projects.

Other relevant environmental laws and their objestae listed in Table 5.1.

Table 5.1. Relevant Laws and Regulations

Agency Relevant Laws

State Secretary of the Decree Law No0.5/2011
Environment

Decree Law No. 26/2012 on Environmental Base Law

(Draft) Law on Biodiversity (March 2012)

(Draft) Law on Protected Area (May 2013)
UNTAET Law No. 19/2000 on Protected Area

State Secretary of Forestry | (Draft) Law on Protected Area (May 2013)
and Protection of the Nature

UNTAET Law No. 19/2000 on Protected Area

State Secretary of Fisheries | Law No. 12/2004 on Crimes Related to Fisheries
and Aquacliure

Law N0.6/2004 on Legal Basis for Management and Reguls
of Fisheries and Aquaculture

National Petroleum Authority| (Draft) Regulation on Installation and Operation of Fuel De

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

Other important governemt decree law to be compliédring the project implementation is the
decree law 28/2011 that regulates the food itvgusnd market regulation. This government
decree law, mandate the private entity who provide food and beverage service to comply with the
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health and safety standard. Other government law that may be relevant to the proposed industry
is listed as followed

U Decree law 5/2009 is related to the sales of drinking water quality and distribution
U Decree law 23/2009 is related to the food safety and the business administration offences
U Decree law 24/2011 is related to the licensing and commercial activity

The above law should be complied by the project proponent and by doing so the project owner
will entitle to various advantageous such as protection of business property in Timor Leste, the
project owner would be able to conduct export and import of prodjussio name a few.

5.2 Relevant National and International Environmental Quality Standard

The environmental licensing and protection ldahetwereenactedn 2011, has already provided

a legal framework to protect the environment by controlling throughlitiensing system and
monitoring program during the project implementation. Howestandards and best practices

for environmental quality in Timor Leste are still limited. However, in the absence of local
regulation, the government of Timor Leste alwagfers to the best international practices. The
following are standard best practices that Timor Leste has derived from various international best
practices are provided in Table25No standard have been provided for sedimentation as the
project will acually reduce sedimentation from the compacting and sealing of the surface.

Table5.2. Applicable I nternati onal Standards i n Al
Environmental Standard | TL National Standard | International Standards
Drinking Water Quali ty | Adopted WHO standardy WHOs
Standards
Waste water effluent None WHO/USEPA
Ambient Air Quality None IFC/WHO
Standards
Heavy Metal Standards | None WHO
Noise Leg55dB(A)per World Bank
UNTAET Regulation
Vibration None USEPA
Saoll None IFC/World Bank
Ambient receiving water IFC/WHO
quality standard
OHS None IFC/ISO-81001
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5.3 Guidelines in Measurement and Monitoring

Several guidelines are applicable for measurement and monitoring of the environmental and
social parameters. These guidelines inclutiede guidelines published by NDPCé&ich as the
Expertl01 Guidelines as well as applicable international guidelines such as the Head of
BAPEDAL Diploma No. 113/2000 on General and Technical Guidelines for Environmental
Laboratory tests.

5.4 Relevant Insti tutional Aspects

There are several institutional aspects related to the implementation of Decree Law 5/2011 on
Environmental Licensing that are relevant to the proposed development. The first one is
institutions responsible for general environmental gtaia (marine, coastal and terrestrial). The
second one is institution responsible to regulate and monitor downstream petroleum industry
including large scale fuel storage. The third one is institutions responsible for the protection of
public health andafety. These institions are identified in Table®

Table 53 Government Responsibility and Relevant Institutions

No | Responsibility Relevant Institutes

1 | Environment and Nature State Secretary of the Environment
Protection (Terrestrial)

State Seretary of Forestry and Natural Protection
2 | Marine and Coastal State Secretary for Fisheries and Aquaculture

Environment
3 | Water and Sanitation Systen| Ministry of Public Works Water and Sanitation

Power and energy
conciimntinn

4 | Public Health ad Safety Ministry of Health

National Directorate for Civil Protection

5 | Worker Health and Safety | State Secretary for Professional Training (SEPFOPE
Portuguese Acronym)

5.5 Institutional Constraint and Barriers

To materialize the objectives of Decreaw N0.5/2011, 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 development. Monitoring is the
responsibility of projec proponent with compliance inspected by the above mentioned
institutions.

It should be noted though that several institutional weaknesses hinder a more effective
implementation of the law:

1. Lack of national standards for environmental health parameter
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2. Lack of regulations related to zonation for the purpose of developwh@mirastructure,
residential andndustrial facilities as well as zonation for the purpose of environmental
protection

3. Lack of capacity to implement monitoring of the private seco6 and governn
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 health and safety of workers.

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

5.6 Procedure of Environmental License

Decree law 5/2011 provide a specific guideline on how to isemeironmental licensand urge

to follow severalin order to ensure a dulymplemented classification, review and monitoring of

the environmental impacts. These steps include screening, scoping, preparation of an
EIS/Simplified EIS and monitoring of the implementation of Environmental Management Plans
(EMPs) contained in the EISESS.

The process for issuance of environmental permit according to Dieaveélo 5/2011 is shown
in the figure below.
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Flow diagram of the TL-EIA process
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The environmental licensing process starts with screening of the pltmsed on project
document (PD) and application form submitted by the project proponent. The result from
screening is a classification of projects intther Category A, B or C (No ElAequired). For
Category A projects, screening is followed by scopinheme project coverage is defined.
Opinion on the environmental scope of the project is issued QHEDwithin 15 days of the
receipt of the project documentation such as application form, project document, and any
feasibility assessment document. For @atg B projects, no scoping is required and project
proponents can proceed to preparingSEsS.

EIS for category A oiSEISfor category B as well as the application document is then prepared
by project proponent and submittedt®PCEIlfor review. Uponduly 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 process through the formation of an
evaluation committee and conduct of public cdiagion. The evaluation committee usually
consists of representatives from several relevant entities.

The evaluation committee has a duty to carry out technical evaluation of the document, review
public input and recommend the approval or denial of agiudic for environmental permit.
Public consultation has to be conducted starting 10 days after the formation of the evaluation
committee. The public is given 24 days to submit comments, recommendations or proposals on
the ESand EMP.
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To complete technitaevaluation and decide on the recommendation for approval or denial of
the project, the Evaluation Committee has 50 days, counted from 5 days after the formation of
the Evaluation Committee. During the review period, the Evaluation Committee may request
additional information from project proponent, local communities where the project is going to
take place or government agencies that have interest on the project. The 50 days allowance to
come to decision is suspended until all required information isvesteThe Environmental
License Law also allows 10 days for review of additional information submitted by proponent.

After the technical review, the Evaluation Committee will write a report that contains
recommendation for approval or denial of the agpion. The report is then submitted to the
Superior Environmental Authority that will issue final approval. Environmental permit should be
released within 15 days from the time the Evaluation Committee report is received. When an
application is not approde 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 atehime the approval for environmental permit is published.

For Category B projects, after an SEighich contains and EMP and the application are
submitted, the Environmental Authority has 30 days to complete technical evaluation of the
application. Simila to the ES process, the Environmental Authority may ask for additional
information from project proponent, affected communities or government agencies with interest
on the project. The 30 days period will be suspended until all required informatidomigted.

The Environmental Authority has 10 days to review additional information and may require a
public consultation be conducted on the project.

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

For projects that do not require preparation of a®/FHIS (Category C projects), the
Environmental Authority would recommend that the projects implement certain measures to
protect the environment and maintain an environmental management plan.
The Decree Law N0.5/2011 categorizes projects according to the pbienuacts to the
environment. There are three categories of projects:

1. Category A to include projects that potentially cause significant environmental impacts.

These projects are subject to Environmental Imsatemen(EIS) developed based on
Impact Analysis and Environmental Management Plan (EMP) in accordance with the
Decree Law No. 5/2011.

2. Category Bi to include projects that potentially cause environmental impacts and are
subject to the procedure ofSimplified Environmentallmpact Statement (SE§)
developed based on the EMP in accordance with the Decree Law No. 5/2011.

3. Category Ci1 to include projects where environmental impacts are negligible or
nonexistent and not subject to any procedure for Environmental Assessment in
accordance with Decrdeaw No0.5/2011.
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Annexes | & Il of Decree Law No0.5/2011 spelled out in more detail the type and scale of
projects within mining, oil, energy, general industry, transport, civil, water, sanitation,
agriculture, tourism and defense sectors that belongteg@y A and B projects. It also makes
stipulations that those developments that happen within environmentally, socially and
geographically sensitive areas should fall under Category A projects.

With support from the Asian Development Bank (ADB), the Dedraw No0.5/2011 has recently

been going through review 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 amsthnding of all issues that must be
addressed in these laws and in the implementing regulations.

The following Table contains recommendations produced from the ADB experts.
Table 54. Recommendation to Existing Guidelines for the Implementation of Béee 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
Environmemal Assessment

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

Clearer definition on project affected people a
vulnerable groups, notice of classification of

Draft-3 Ministerial Diploma (MCIE) and
Guidelines on Procedures and
Requiremats during the Environmental
Assessment Process

proposed projects, public consultation on the
proposed ToR, during the study phase and py
consultation onite submitted EIS and EMP,
record keeping and public access to documen

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

Scope of the IBA, traditional land use, custom
and Tarabandu's role in A negotiation

process, conditions in any IBA and complaints
and grievance mechanisms.

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

EIA Procedure foCategory A Projects

Composition of the Evaluation Committee,
working principles (including quorum, decisior|
making, technical analysis, etc.), and expertis
from entities outside the environmental
authority.

In addition to recommendations to existing idglines, the ADB team also makes
recommendation on the use of several terms in the Decree Law No0.5/2011 for the purpose of
clarification and to reflect international best practice on aspects covered in EIS laws (Table 5.4).
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Table 55. Proposed Amendmés to the Use of Several Terms in the EIS Laws

Proposed Amendments

Article 1 (k) Definition of fAenvironment al

Article 1 (w) Addition of fAwomeno and fAaffe
Apubl i co

Article 1 (y) Use of term mBrewisrmemment al A

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 of

aspects covered in EIS definition

Articles 18,21, 22,
25,

The use of the term Aproponen

Article 19

The deadline for the technical analysis of the Simplified 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 chassder
environmental impacts

Article 42 Addi tion of a fAcatch all o phr

issues that may require regulations
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CHAPTER VI DESCRIPONOFEXISTINGENVIRONMENT

Description of existing environma&l condition in tle EIS is not only important information
during the construction phase of the project but also important during the operation phase of the
proposed plant. &seline information shall be collected and documented pritwr the
commencement of the project, whete impact from the projecthave not exised yet By
documenting the baseline informatjohis possible foproject owner and regulatory agencies to
monitor the magnitude of impacts from the propogesject duringoperatioml phaseonce itis
construted.

Baselinedata would also be useful fproject owneto adjustplans and desigmparametersf the
development sthat impacts would be minimum and controllable. Tolowing description of
existing environment composed of physical, ecological aga@nd economic component.

6.1 Physical Component

6.1.1 Climate

Development of beverage processing plantdoastal location, such a®arHera bay need to
consider climate parametei® both the constructon as well as in the operation of the facility.
For instance,designing of structures that will be free from flooding would need rainfall
information to come up with the proper desigarametersMoreover, desigimg an energy
efficient processing plant also need informatiorao temperature and rabé evaporation.

The best method to provide analysis of any natural event including the climate is to use historical
data, which descrilseactual phenomena that have occurred. Fhistorical record, any future
trends can bepredictedbased on various @asonable assumptionévailability of historical
climate data in Timor Leste is a challenge, as recoothe inshort period of time or in many
locatiors theysimply do notexist. Consequently, data from the nearby statonld be used.

Important cimate variable related to infrastructure development are:

1. Rainfall

2. Wind

3. Evaporation

4. Air temperature
5. Solar radiation
6. Wind speed

6.1.1.1 Rainfall

Historical recordshows that northern part dimor island receives less rathan the southern
part. Hera s similar to Dili, whereaverageannual rainfall rangefrom 8031100 mm, which is

considered small and typical alotige northern part of Timor LestAnalysis of rainfallpattern
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this document was taken from two statioesmpy the project location in Dili ardleu (Figure
6.1)

Figure6.1 Meteorological Stationsearby Project Location
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Table 6.1 Annual Rainfall Recordedrthg Portuguese Administration Dili

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct| Nov Dec Total
1914 77 86 190 53 2 5 0 0 0 73

1915 205 495 54 49 127 1 5 8 0 31 25 53 10583
1916 162 178 162 25 23 29 35 22 46 33 86 244 1035
1917 74 55 120 154 142 34 0 19 32 37 79 145 589
1918 139 161 49 69 56 0 8 0 0 4 18 144 649
1919 115 55 165 390 61 0 1 2 0 0 20 96 903
1927 176 63 81 76 m 4 0 0 14 15 27 38 603
1528 110 114 286 85 39 43 13 0 43 0 41 149 922
1529 102 85 133 83 9 8 0 0 4 0 3 118 544
1830 50 191 280 16 12 0 3 7 0 21 50 238 867
1831 136 265 162 136 27 17 13 0 1 42 54 147 1000
1832 49 61 207 51 94 18 0 0 0 0 104 325 909
1933 181 113 101 106 21 71 0 7 3 52 146 150 921
1934 120 203 69 53 112 45 32 0 7 1 82 [ 801
1935 158 152 49 168 6 2 4 0 0 49 38 124 745
1936 151 129 55 17 29 18 25 0 18 0 47 131 719
1937 149 166 330 109 2 3 0 0 0 0 30 151 939
1938 223 66 65 36 120 1 19 0 0 51 91 127 839
1939 272 129 52 134 720 155 24 0 13 17 74 57 1647
1540 201 31 135 33 16 27 22 0 0 0 2 152 620
1941 64 63 89 246 57 47 0 0 0

1952 189 163 301 60 18 0 2 1 40 25 155 124 1078
1953 124 81 181 264 16 " 2 3 24 0 70 137 913
1954 122 81 93 208 150 37 2 28 21 81 99 327 1249
1955 244 122 281 240 226 184 212 293 290 258 183 288 2821
1956 143 20 14 141 41 340 38 75 51 26 101 226 1216
1857 55 170 116 50 21 97 179 0 0 0 16 188 892
1958 96 300 151 48 39 52 56 54 16 3 61 132 1008
1959 229 167 61 46 34 81 5 0 0 25 33 9 172
1960 274 159 223 112 v 0 22 5 1 28 7 147 1087
1961 278 198 95 66 18 0 33 1 2 19 2 75 787
1962 164 94 97 66 82 84 1 66 6 20 75 172 927
1963 156 63 267 102 142 2 0 0 0 0 0 130 862
1964 111 46 135 88 181 8 3 2 15 61 139 49 838
1965 60 198 17 13 16 10 4 1 1 17 13 25 475
1966 120 244 288 16 58 20 0 24 0 38 108 148 1064
1967 114 72 133 32 46 0 1 0 4 9 36 33 480
1968 92 128 103 90 198 236 87 2 0 1 10 190 1137
1969 116 107 58 26 55 14 4 4 8 26 0 157 575
1870 109 132 123 114 104 24 6 0 8 85 85 99 859
1971 99 40 116 59 133 16 41 3 23 28 110 230 898
1972 60 80 179 43 25 0 0 16 0 0 14 164 581
1873 263 327 267 159 w7 14 7 10 7 1 87 176 1495
1974 133 94 7 58 71 a7 13 44 v 47 9 110 858
1975 147 82 170 126 115

1977 257 71 107 80 34 0 0 4 2 0 0 120 675
1978 167 127 307 71 66 63 29 23 13 68 88 109 1131
1979 38 84 106 14 165 31 2 0 0 5 66 100 611
1980 232 63 93 176 64 39 1 0 1 6 44 243 987
1981 73 59 95 113 34 23 3 17 13 193 61 654
1982 182 105 57 71 3 2 1 1 4 81

1983 123 181 112 140 41 40 0 2 0 21 76 80 816
1984 133 115 86 249 262 34 0 10 89 9 51 117 1155
1985 59 110 141 56 188 y 42 0 25 7 64 293 1006
1986 188 62 77 127 56 27 22 33 0 3 6 41 642
1987 233 61 193 20 23 13 23 0 0 0 59 137 762
1588 10 242 140 i 79 0 1 3 6 40 13 68 610
1589 38 85 99 135 25 23 5 0 0 19 429
1890 243 51 39 178 28 3 38 8 0 0 20 95 703
1591 14 131 49 209 4 0 0 0 0 0 53 50 510
1992 131 180 T 59 0 " 0 3 0 0 64 307 852
1993 427 30 108 232 6 15 2 0 0 18 49 127 1014
1994 21 152 137 86 25 6 0 0 1 0 7 159 784
1995 146 119 326 269 96 65 0 0 0 14 139 3 1205
1996 123 200 112 71 52 0 1 10 0 48 78 281 976
1997 185 187 69 61 26 28 0 1 0 0 16 55 628
1598 17 57 454 294 76 23 72 1 8 11 354 65 1462

=

Mean 146 128 140 107 81 36 18 13 1 22 62 137 902
n 65 66 67 67 67 66 66 64 66 64 65 64 63
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Table 6.2 Historical Record of Rainfall Data in Aileu Town dufartugiese Administration

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec Total
1916 245 217 304 13 1 23 26 14 1 164 251 276 1533
1917 253 269 303 293 g8 108 0 20 31 47 367 470 [ 2248
1918 278 328 133 191 94 0 2 3 0 20 168 467 [ 1682
1919 191 175 61 385 0 0 0 0 0 133 137
1955 3T 0 159
1956 293 105 146 141 31 128 268
1957 245 27 101 65 18 38 33 0 0 1 251 g2 [ 1718
1958 183 313 3589 110 20 36 30 27 5 "7 255
1959 199 108 g2 35 0 0 0 20 143 262
1960 341 328 231 178 136 6 0 22 19 31 291 268 [ 1851
1961 21 53 16 16 0 1 38 256 331
1962 262 213 135 5 116 g 0 25 91 244 342
1963 286 345 213 271 70 3 0 0 14 23 383
1964 184 T3 113 178 26 0 14 109 61 146 84
1966 127 482 187 1 65 20 0 0 46 59 182 38 [ 1517
1967 300 139 183 21 12 2 1 0 0 41 61 486 [ 1216
1968 233 139 43 15 8 0 23 41 71 256
1969 44 55 11 1 26 0 0 16 145 360 1373
1970 691 258 376 134 113 41 0 1 23 59 326 g8 [ 2110
1971 283 64 227 115 44 32 38 10 137 624 654 ggz [ 3110
1972 532 264 15 15 67 0 3 0 0 388
1973 421 3rm 128 g2 13 8 4 13 65 181 290
1974 124 181 193 22 86 0 185 386 386
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Figure6.2 Monthly AveragdRainfall Distributionin Aileu andin Dili

The above tabkand graph sygested that the wet seasons around project locatiaughly6
months from November May, where average monthly rainfall ges from 100-150 mm. The
amount of monthly rainfall at this range is reasonable low compares to adjacent rainfall station
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such as at the higher altitud¢ Aileu, which ranges from 120-385 mm. Low rainfall affects
water availability within the area thaffects plants and other living condition.

With the advancement in the instrumentation technology, the climate and weather conditions can
be monitored almost at the real time basis. The following map shows the weather data collection
with the latest effortvith the automatic weather station with the satellite based technology.

Rainfall
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Figure6.3 AutomaticWeather Data Colleetiat Upper Catchment Systamar Aileu town

The data indicated that in any given year, only few ssopgtur bringing it0-150 mmof rain.
This amount of rainfalin a storm basis is reasonalbiigh and could produdecalized flooding
issue atlow laying area near the coastalhis historical rainfall data provide valuable

information to the project owner to design properly theesygstructure) that may be free from
localized flooding.

6.1.1.2 Temperature

The impact of temperature aspect of climate is also important parameters in designing various
systems such as refrigeration, heat exchanger, A&gcthe projects located near theoastline

with the limited vegetation cover, temperature is reasonably high during day time and getting
lower during the night time. The following data show temperature variation @ulléctthe

upper reach oproject location, where the temperature cahigh as 35 degree C during the day
time and can go as low as 13 degree C during the night time.
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Figure6.4 . Temperature ¥riation ofRecorced at Upland of the &chment

6.1.1.3 Relative Humidity

Relative humidity shows the water cont@mthe air, deperidg on temperture and air pressure.

The lowerthe temperature, the more water @ntin the air. Therefore during night time, RH is
reasonably high. ABumidity is the function of temperature and pressure, where the recoded data
in the upper catchment iiwdited that value of Relative Humidity (RH) approaches 100% in the
night time and reach the lowest point at 10% during the daytime.
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Figure 65 Variationof Relative Humidity during By andNight Time
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Understanding relative humidity surroundingjecct area would provide iportant information
to designbuilding and necessary control instrument that make condition more comfortable for

working while reducing the need for air conditioner
6.1.1.4 Evaporation and Solar Radiation
Other important factasrof the climate aspect argolar radiation and evaporation, which reddte

the amount of sunshine during the day time. With high solar radiation and evaporation rate
(roughly at 3 mm/day), the amount of rainwater that is available is limited, which widt affe

water resources in the project site.
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Figure6.6 Total Solar RadiatioRecorded in thé&Jpper Catchmentygtem(near Aileu)

Evapotranspiration
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Figure6.7. Total Daily Evapotranspirationd®e
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6.1.1.5 Wind and Tropical Cyclone

Wind speed and direction are also importantaldes to be considered in project design and
development awind condition affect various aspects during construction and operation is term

of safety High gust windbrought by extreme conditionsuch as cycloreis often time
dangerous as it may damageustures andhazardous to people in the aredigh speed wind

will also particularly become a driving force in transporting particular matter, particularly dust
and pollution matter from one location to the other. Therefore, understanding the windboondit
from the historical data would be necessary to adjust any factor into the design and operation in
order to anticipatsignificantimpacs.

The historical record, as showing in the following figure, suggest that the wind speed is
relatively calm, egept for temporary high gust which may take up 5@/Mour, which could be

a concern. However, this condition is normally temporary and localized so in many cases it is
manageable.
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Figure 68 Wind SoeedRecorded in the Upperaichment

The important parmeters of wind to be considered in any project development would the wind
speed and direction. Lgrterm historical winddata collected abili airport suggested that no
extreme conditiorwill occur in the foreseeable futur@ropical cyclones typically tng heavy

rain and strong winds. In the Band&awu Region, tropical cyclones may develop during the
April i May period and move southwest (Figure 6.10). Abbs (2010 in Kirono 2010) noted that
tropical cyclone mean occurrence over Timor Leste regi@nasnd 0.2 per year, meaning that
there is two out of ten chances that tropical cyclone happens in the country in a year.
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Figure 6.9 Occurrences of Tropical Cyclones in the Past over THbeste
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6.1.1.6 Climate Change

Of the above weather andimate parameters, rainfall and temperature would likely to change
overtime due tovarious activities in the earth , including the proposed project activity that
consume substantial natural resources resasuich as water and energy resources. The change
of climate parameters will affect the change the condition of the nature that will eventually affect
the certain activity that may provide negative impacts to the environment surrounding the project
and othe wide range boundary. For instance, energy consumption will contribute to the
greenhouse gases emission to the atmosphere that will eventually affect to the global climate
change such as rainfall and temperature change.

The detail on the climate changariation and affect to the current proposed project, ingline

trend and mitigation measures related to the project location can be found in the8séétion
Potential Impacts on Climate Change.

6.1.2 Topography and Flooding Pattern
Elevation diffeence in the project site rargggom 180 m at mountain to th&meter near the

propose facility site. The mountains, valleys, and-lgwg area form the general catchment
system in Timor Leste in general and also in the project location.
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Figure6.10 Topographic Representation in the project location

It is important to provide an analysis and the implication of this topographical variation to
proposed project development. Particularly, the topographic condition will affect the following
three natual events that should be considered in to the reduced the implications.

6.1.2.1 Catchment and Flooding Pattern

By using the topographic data, the catchment system can be derived. The following catchment
system was extracted from the topographformationwhere small catchment exsin the site
that contributes natural flow into the proposed project site.
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Figure 6.1 atchment System

The area of contributing the storm runoff into the downstreameadbttation was estimated to be
900 HA, with anaverage lspe factor of 40% at the upper reach and nearly flat at the project
location. Natural stream that normally conveys storm runoff is located within 1 km east of the
project site. Rivene floodingdoes not exist as thgze of the catchment is too small lie
producing sizeable flood.

Catchment:\ Hatomanulaho|
Hectare: 1307 |

S . S
s Z.ch_,-/“'

"L Heneken!Propose'site
v

S
e

Figure 6.2 Adjacent Larger River Basins to the Project Location
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Understanding of this catchment pattern and flow line within the project location and
surrounding will provide valuable information to the project owneorder to construction a
necessary flood protection structure to reduce the risk to the future business. Considering the
project location in the lovying area that may have elevation less than the elevation of the
stream/Greek nearby, the project ownelyropt to construct the necessary flood retaining wall
around the facility. This idea will required some detail assessment on the hydrological analysis
that is not part of this environmental impacts assessment project.

Figure 6.8 Identification of Potatial Requirement of Flood Retaining Wall

6.1.2.2 Erosion and Sedimentation

Erosion and edimentation are reasonaliligh in Timor Leste due to natural terrain, which are
steep and naturally has little covers. This creates condition for high soil erosiccutadadng
the rainy season.
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Figure 6.5 Soil Type that Susceptible tcr(’n‘so

With the steep slope also accelerates the natural flownaifr from mountain to the seand at
the same the the runoff also c¢des highly suspededmaterial from soil erosion that will end
up in the river but ultimately contribugedimentoad to the coastal area.

Rainfall factor is not high (only few stosrin any given year), btorm intensity is reasonable
high that cou initiated high soil erosion and transport to dogvnstreanarea.

6.1.2.3 Natural Landslide

Another natural hazarthat may occur due to the terrain conditisthe natural landslidduring
the thunderstorm. d is susceptible to erosion and mud will be ldgpd from upland.

Pagel21of 275



However, the low rainfall intensity with the gradual slope from the mountain to the project
location, the landslide hazard may not be a major concern. According the investigation done by
the UNDP in 2010, the proposed project develognelocated notwvithin the landslide hazard
areas

Landslide Hazard Timor Leste

~
P43
/7 /

iy |/
d / Project location

Figure6.16 Landslide Hazard Map (produced by UNDP, 2012)

6.1.3 Geology and Hydro -Geology

Although the geology of Timor Leste is complex in botbngposition and tectonic influence
many scientists haverlgely agreed thafTimor Island is part of Banda Arc, marked by a string

of islands and underwater formations that are thought to be the results of collision of the Indo
Australian Plate, the Pacific and the Eurasian Plate. Timor Island, accordingntliddg(1978)

and other expertss formed from fragments from the Australian plate, deep marine sediment
thrusted upward by the collision, oceanic crust and Quarternary sediments brought by the
collision.
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The Banda Arc Plate Boundaries
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Figure 617 Location of Timor Island in Bspecto Major Geological Brmation

The geologtal condition (rock type angdroperties) will control groundwater storage and flow.
Therefore, hydrageological investigation in tersnof lithology and aquifer type is important.
According to the Australian Geoscin the lithological type of Timor Island is dominated by
carbonat e, i Mvted ragmoanquhty@espwhera radh type of rock has different
characteristis in storingand transporting the water.
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Figure 618 Hydro-geological Condition of Timor Leste
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Figure6.19 Lithological and HydreGeological Characteristoof the Project Site

Aquifer is undergroundtorage othe waterformed from different typgof rocks. According to

the Australian Geoscience studigr Timor Leste,aquifer type iéntified in theproposed preajct

| ocati on i s o Wavheteehe type afraquifeais conffthand normallyhas vey low
groundwater yieldhatis susceptible to rainfall change and seawater intrugieraquifer and
rechage area is reasonably al fresh wateravailability in the groundwater syster limited.

The same study of Australian Geoscience also suggested that around the project area, only
brackishwater would exist.

\ Legend

20m Contours UTM

| Location - Heineken

Figure 6.20Location of BrackisiWater (Australian Geoscienceulyy, 2012)
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6.1.4 Air Quality

The World Bank assessment on outdoor air pollution in Timor Leste (2009) noted air pollution is
currently not a major concern and usuallisionly localized and temporary problem relevant to

an activitythat may be completed tite certain period of time. Sources of air pollution in Timor
Leste are typically:

1. Particulate Matter (PM) from construction activity, lack of road maintenance andupean
program, forest fire
2. Gas emission from vehicular movement and operation of pplaet

As the nature of the propose project will contribute gas emission to the atmosphere, sugh as SO
NOy, CO, and CH (Methang, baseline data collection on these mentiogedes would be
important. Baseline data would provide important information raference prior to the
commencement gbroject. Air pollution from vehicle combustion starting to be of concern in

the Capital Dili and other main rosdue to the increasing number of cars, trucks and other
vehicles.Air quality is commonly measured terms of concentrations of NOSQ, , Particulate

Matter (PMo, PM,s) and ozone. The following table contains WHO ambient air quality
guidelines.

Table 6.3 WHO Ambient Air Quality Guidelines

Parameter Average Period Guideline al u

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

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

PMig 1-year 20
24-hour 50

PM; s 1-year 10
24-hour 25

Ozone 8-hour daily| 100
maximum

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

Existing air qualitywill generally beaffected byvehicle movemenandsoon to be constructed
national road of Dili Manatuto.However,air quality problemis only temporary during the road
construction and it expected to be much better during the operatitwe riatd. Surce of air
quality problem comes from road construction, vehicular movenamd, the construction
activity within the propose project locatioand wind whictbecomean active agent to transport
the pollutant (particulate matter) from the locatwhere the dust being generated to the other
location that has lower concentration of particulate matter.
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Figure6.21 Existing Source of Dustin Project Area

Dust is dispersed over the near area beforeetgpgrticulates settldown and smalleparticle
sizes are getting blown tmther arasthat hae lower concentration. &seline data of water
guality condition was measured in the proposed project locagirowiding that baseline
information on the water quality condition befotlee project iscommenced. Airquality
parameters in tersnof particular matters (PM and PM ) and gaseous emission in ters of
NOy and Sq were measured continuousty24 hour duration.

Figure 6.22Data collection of Particulatdatter and Gaseous Emission in Prject site
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Table6.4 Resuls of Air Quality measurement iHera(November 2015)

HASII

Nama Pemohon
[.okasi Pengukuran

langgal Pengukuran

langgal Sampel Diuji di Lapangan
Fanggal Sampel Diterima

Fanggal Sampel diuji di Laboratorium

Acuan Pengambilan L-.ampcl
I

No. [Parameter Analisis

1 Cuaca
gin Dominan

Arah An

3 |Kecepatan Angin Rerata
Kelembaban

) [femperatur

ANALISIS KUALITAS UDARA AMBIEN

016.A.1/11.C09.7.8/PM/2015

PEC Consulting

Rua Usindo 1, Fatumeta, Dili - Timor Leste
Hera

(51 L, E 797482, N 9055195, WGS 84)

29 Nopember 2015 - 30 Nopember 2015

"'“l"n'lnl‘u'l 2015
3 Desember 2015
Peraturan Pemerintah l\’v[\lll\llk Indonesia No. 41 Tahun 1999

Rentang

Metode Uji Satuan Baku Mutu Hasil Analisis
Ketidakpastian

Cerah

nang/ Bara
l]‘!l

[aut

m/detik )8 (

y 62-92

{ )

" g/ Nm 400 (1 jam)? -
6 Oksida Nitrogen (NO;) ! A ._-’ N 150 (24 fam) < 3989
~ ) e/ Nm 900 (1 jam)?
Sulfur Dioksida (SOs) ! SN I N ‘.v' Nm 365 (24 1am) :
| B
8 ‘\‘l'(.lll\l (CHy) NIOSH 1301, 2003 ppm 1,78
9 ‘}\ullmu Dioksida (CO;) NDIR Methodc | _ppm 412
10 .!‘\Iw (Partikel < 10um)! MU - LKU/TL.ITB - 1 HE Nm 150 (24 jam) 29 f
11 .i'\I:‘jI'.nlevi' 2,5um)! MU - LKU/TLITB -1 r/Nm 65 (24 jam) /’f"
Keterangan:
Hasil analisis hanya berlaku untuk tanggal, waktu, dan dura iukuran pada saat penga lar T
Durasi pengukuran untuk parameter l SO, COy, dar | jam. Durasi pengukur intuk parameter
£,0 1am
1) Parameter sudah terakreditasi KAN No. LI-5358-11
raty emerint publik Indonesia No. 41 Tahun 1999 1 W Bak T

2) Baku Mutu berdasarkan Lampirar

imbien Naswnal

The baselineresuls showthat particular matter and gass emissionmeasured are not an issue
yet as value of parameters measured are beloantigent air qualit threshold value set by the
IFC and other international standdfddonesian standards)hese data will be used as baseline

information for future reference,

particularky, beploted against the future ambieatr quality

condition when the plans already in operation and contribugaseougmissioninto the air.The
proposed plant will emit the Methane, £@nd NQ, which will requireregular monitoring in

the future

6.1.5 Noise Level

Noise factors bserved in the proposed project st@inly comes from machiery from heavy
duty equipmentas part otthe preconstructionwithin the project site and vehicular movement
along the national road&imilar to airquality, noise pollution, at the moment is only temporary
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and the degree of noise is generallyhat acceptable level by human being. The following table
shows the general guideline of the noise sources and magnitude.

Construction

National road
Vg s ﬂ‘,‘

Figure 6.3 Heavy Duty Equipment on the Site

Table 6.9Noise LevelProduced by Heavy Duty Equipment (Sourlé«€C i Performance
Standard, 2007

Type of System Noise Level, db
Belt Conveyor small
Elevator small
Fan 70-90
Compressor 91-100
Rotary blower 80-95
Ring Blower 80-95
Hopper 60-85
Elevator small
Belt Conveyor small
Fan 70-90
Compressor 74-84
Rotary Blaver 80-95
Truck 8394
Concrete mixer 76
Power Generator 70-91
Pump 82-99
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As source ohoiseis reasonable fairom concentration of populatipexcept from the road, the
impact should be minimum and can be managed during construction andooperat

6.1.6 Surface waters

Water resource availability seems to be the prabie the site. Surface water doest exist
except duringheavy rainfall, where storm water is full with mydigh turbidity). The
groundwater system theonly option of fresh watr resources observed in project location.

Field observation conducted aroupbject site indicated thahe public water supplyo local
community neaproject location is provided byé government that extractgdoundwater that
is located about 5 kmpstream fromproject site. The following map shows the location of
spring that has been used as main water so@&goroject location.

v

o :
Intake spring water,

Figure6.24 Location of Spring Water

An intake tank was constructed a few years back and pumping system wasatedsb convey
the fresh water from the spring to the community.
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Figure 6.5 Wr upply yste t Nearby Community

The quality of watefrom the spring is visually goga@xcept tht volume rate of spring ismall
therefore only sufficiet forie small community. Particularlyplume becomes much smaller in

the dry season.Consequentlynearbygroundwater source and perhaps other cfreative ways
need to be investigated for the future in order to provide water in the area for both domestic and
commercial uses.

6.1.7 Groundwater

Field reconnaissa® duringsite visit to the project location and surroundargassuggested that
currently no groundwater utilization in the project location, except toward Westside of the Hera
power plant, wher communiy members utilizegroundwater from the privdiedevelopedoore.

The data/study from Australian Geoscience indicated that aquifer type within the |rcgdicn

only contain water with the brackish characteristics.
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Figure6.26 Map of Groundwater ifroject Location
According to the study, intgranular lowtype of aquifer has very low capacity in storing the
water, as material forming the aquifer isinly porous, and thereforgater easilytransported

into the sea, and also very high chance thatsea water is actually interaddirectly with the
water within the aquifer.

Intergranular Aquifer

Perched water bodies s Sﬁ
Dry hole /

Figure6.27 Aquifer Type of Water Storage in Hera

Project owner has made an attenptinvestigate and explorgroundwater system within the
prgect location and found thagroundwater quality in several bores are brackisth salt
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contentin the rangeof 10007 5000 mg/L. This quality is not suited to the proposed industrial
usetherefore further treatment is needed

Figure6.28 Photos of groundwatdtxploration and Gnstructed Bores

Table6.6 of groundwater qualityParameters Tested in the project site

Test Parameter HTSA # 347 HTSA # 344b
pH value at 25.C 6.8 6.6
Conductivity at 25°C puS/cm 1494 1918
Total Suspended Solids | mg/l 2 3
Total Dissolved Solids mg/I 1,405 1,902
Turbidity NTU 1.4 3.1
Salinity ppt 0.5 0.8
Free Chlorine mg/I <0.02 <0.02
NHz + NHa4 + mg/l 0.31 0.33
NOz-+ NO2z- mg/l 0.05 0.01
Potassium mg/l 1.14 2.49
Sodium mg/l 219.1 314.6
Magnesium mg/l 27.05 30.52
Calcium mg/l 17.14 25.76
Strontium mg/l 1.13 1.56
TOC mg/l 33 86
DOC mg/l 23 61
UV 254 cm-1 0.024 0.024
Barium mg/I 0.04 0.09
COs- mg/I <1.0 <1.0
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HCOs- mg/l 656.7 855.7

Chloride mg/l 74.7 102.6

Fluoride mg/l 1.4 15

Continue (Test Parameter)

Test Parameter HTSA # 347 HTSA # 344b
Sulphate mg/I 46.2 37.6
Silica mg/I 46 50
Boron mg/l 2.55 4.66
Arsenic mg/l <0.05 0.18
CO2 mg/I 104.7 250.9
Total Alkalinity mg/I 656.7 855.7
Total Hardness mg/I 154.2 190.0
Total Coliform CFu/100ml <1 <1
Escherichia coli,

(35°C, 24 hr) CFU/100ml <1 <1
Iron mg/I| <0.01 0.02
Manganese mg/l 0.01 0.09

Observation of groundwater pumping testicated that there is a high relationship between tide
level and water level within the bore. This findéinguggested anderified theory as described
earlier that the type aquifém the area iporousand there is an interaction between salt water
and feshwater in the aquifer.

6.1.8 Marine W ater Quality

Other water sources observed in the project location that potentially can be #gizedter
source after tr@tment and purification is marine watdleasurement of marine water quality
was carried out tprovide baseline data on the quality prior to the commencement of the project
(following table) The table shows that marine water is relatively natural and healthy, except that
the salt concentration is high at roughly 30,000 mg/L, wkiohild require exensive treatment

and purification process before the water can be utifi@egroduction and utilit.
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Marine water qualitymeasuredn four locationsto give more comprehensive situation of the
marine water quality. The first location (S1) will bee outlet point ofeffluent going into the
environment while the second location (S2) is toward the east because it is where the direction of
the longshore current going, therefore most likely effluent will be transported thafhiayis

also the location here there is an extensive mangrove commuiiite third location (S3 gives

an indication of marine water quality toward the greater marine area and the end of the coral
reefs while the fourth location (S4) is giving a comparative measurement of thg qbialter

coming from the western side of the outlet point. The S4 position will catch any pollution
coming flom other sources outside of the proposed Heineken outlet.

Figure6.29Sampling Poirdg of Marine Water Quality

With this sanpling program,baseline data are compiled farture reference when the plant
already discharges the wastewater into existing ecosystem.

Table 67 MarineWater Quality Testing itHera(S4)

No | Parameter | Unit | Test Results Standard*
Physical

1 | Turbidity NTU 3.6 >3

2 | Smell - No smell -

3 | Suspended Solid mg/L 36 80

4 | Solid Waste - Negative 0

5 | Temperature °Cc 25 Natural
6 | Oil Layer - Negative 0
Chemical

1 |pH - 7.5 6.51 8.5
2 | Salinity 100 23.7 Natural
3 | Total Amonia mg/L NHz-N 0.15 0.3

4 | Sulfida mg/L H,S 0.00 0.03

5 | Total Hydrocarbon mg/L () 1.00

6 | Total Fenol mg/L 0.000 0.002
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7 | PCB (polychlor| mg/L ) 0.01
biphenyl)

8 | Surfactan (deterjen) | mg/L LAS 0.56 1.00

9 | Oil and Fat mg/L 0.00 5.00

10 | TBT (tri butyl tin) mg/L () 0.01

Soluble Heavy Metal

1 | Mercury mg/L Hg 0.000 0.003

2 | Copper mg/L Cu 0.023 0.05

3 | Zinc mg/L Zn 0.074 0.1

4 | Cadmium mg/L Cd 0.052 0.01

5 |Lead mg/L Pb 0.410 0.05

Bacteriology

1 | Total Coliform | MPN/100 mL | 70 | 1000

Table 6.8Marinewater Quality Testing in Herg&1)

No Parameter Uit Test Results Standard*®

Physical

1 Turbidity NTU 0.95 =3

2 Smell - No smell -

3 Suspended Solid mg/T 3.5 80

4 Solid Waste - MNegative 0

] Temperature s, 297 MNatural

6 Oil Laver - MNegative 0

Chemical

1 pH - 7.27 65—85

2 Salinity %00 316 Natural

3 Total Amonia mg/L NH;z-N <0.01 0.3

4 Sulfida mg/L H,S <0.01 0.03

5 Total Hydrocarbon |mg/T =1 1

6 Total Fenol mg/L <0.001 0.002

7 Nitrat mg/L 0.422 -

8 Surfactan (deterjen) |mg/L LAS 0.235 1

9 (il and Fat mg/L 28 5

10 TBT (tri butyl tin)  [mg/L 0.001 0.01

Soluble Heavy Metal

1 Mercury mg/l. Hg 000018 0.003

2 Copper mg/'L. Cu 0189 0.05

3 Zinc mg/L Zn 0.259 0.1

4 Cadmium mg/L Cd 0.193 0.01

5 Lead mg/L Pb 0.044 0.05

Bacteriology

1 | Total Coliform MPN/100 mL 7 {1000
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Table6.9 Marine waterQuality Testing in Hera

(S3)

[ No | Parameter Satuan Baku mutu Metode Hasil Analisis
. 1 | Salinitas o/oo Alam SMEWW-2510 30,9
2 | Bau Tak berba SMEWW-2150 Tak berbau
3 [ Total Amonia* mg/1 0,3 - SMEWW-4500-NH3-F [ < 0,01
4 | Sulfida mg/L ),03 | smMEww-4s00-5D | ,01
5 | Total Hirokarbon mg/l [ 1 SMEWW-5520-8 1
6 | Total Fenol mg/L | 0,002 SMEWW.-5530-C 0,001
7_| Nitrat® mg/l . SMEWW-4500-NO5-£ 0,209
8 . Surfaktan mg/1 | 1 SMEWW-5540-C 0,219
9 [ Minyak dan Lemak* mg/1 ‘ 5 SMEWW-5520-D 1,2
: 10 [ BT ng/l ‘ 0,01 SMEWW-5520-G <0,001
11 . Total coliform MPN/100 mi 100( SMEWW-9221-8 93
12 [ Benthos I
1.D. Shimpson SMEWW-10500 0,898
I.D. Shannon & Weiner SMEWW-10500 .’?33.’-‘.
Table 610 Marinewater Quality Testing in Hergs2)
MNo Parameter Tt ;Zz:ﬂtﬁ Eta.tldard
Phwsical
1 Turbidits T 0.9 =3
2 Smell - No smell |-
3 Suspended Solid mg/ L 3.2 20
4 Solid Waste Wegative |0
= Temperature O 29 MNatural
o il Laver - MNegative |0
Chemical
1 T mg/ L 7.1 6.5 — 8.5
2 COD mel 1s 100
3 BOD meT g.45 S0
4 Total Amonia mg'T. NHs-IN =0.01 0.3
5 Sulfida mg'T. H.5 =001 0.03
& Total Hvdrocarbon mg/ L =1 1
7 Total Fenocl mg T =001 Q002
8 E_IE fm}rl) (polychlor| 1. <0001 |o.o01
9 (Ol and Fat mg/ L 2.4 5
10 TBT (tri butv] tin) mg/T. = 001 0.01
Soluble Heavy MZietal
1 Mercuy mg'T. Hg Q00027 10003
2 Copper mg'T. Cu 0078 0.05
3 Zinc mg'l. An 016 0.1
4 C admitn mg'T. Cd 0.153 0,01
5 Lead mgz'T. Phb 0.037 Q.05
Bacteriology
1 | Total Coliform | VPN 100 mL |23 |1000
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No major contaminant fromitrogen compound or indication ekistingeutrophicatiordetected

in the marie water and the turbidity of the marineater is relatively in good conditioexcept

for S4 location.In general the marine water quality parameters as measured indicated that the
marine water quality is in good conditioexceptthe soluble heavgnetals have been found to be
elevated in severalmpling locations:

1. S4: Cadmium (Cd) and Lead (Pb)
2. S1 & S2 Copper (Cu)Zinc (Zn), Cadmium (Cd)

These elevated values of heavy metal can suggiestveral possibilities:

1. Heavy metal is naturdy occurring leading to naturalljigher content in ambient
environment.

2. There is existing pollution of heavy metal coming from sources in the western location of
the sampling several existing activities including naval port, EDTL Hera and associated
fuel transport into EDTL is ogoing in the western side of éghlocation and is
contributing pollution to the area.

6.1.9 Seismicity and Earthquake

Earthquake and tsunami amatural phenomena that netexlbe assessed and considered in the
planning and development of a project, so that any future event that mayttedfestistence of

the project may be anticipated earlier. According to USGS study, Timor Island is prone to
earthquake a# is being located in a tectonically active region, along the collision zone of the
Australian plate and the Eurasian Plate. Compifatif major shallow earthquakes in Indonesia
from 1897 to 1984 by the Southeast Asia Association of Seismology and Earthquake
Engineering (SEASEE, 1985) showed a number of earthquakes (magnitude 6 to 6.9) with
epicenters located offshore north of Timoatsi. A magnitude 8 or greater has been recorded in
1963 with epicenter located offshore southwest of Timor Island. Recently, a very shallow (depth
of 1.1 km) earthquake with magnitude of 5.6 and epicenter locatesthaye south of Dili
occurred last 26 Ajir2011.
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Historic Earthquakes in the region of Timdsland from 1990 to present (Source:

Even though no major structural damagedarge infrastrature happenediue to earthquake in
past several decades, it may be importamtpaly structural codes that prevent or minimize any
major damagedhould najor earthquake occur in the future.

6.1.10  Sail

Visual observation suggeed that the upper part sbil in the project locationsi dominated by
the fine sand, whicks highly suscepble togetting washed by ruoff during the rainy seasons.
At the upper catchmerttowever, the soil type is dominated by rpdoil.

Figure6.31 Sandy Soil Observed the LowerPart of Cachment
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Figure.6.2 Mixed of SandyLoamSoil in the Upper Raof the Gitchment

The site investigatioalsoverified the reportedsoil texture data collected during the Portuguese
administration(following figure). Silty loam soil is dominated by sand, clay, silt, with various
fractions in vertical direction.

' 20m Contours UTM "5 —]
]

Location - H ein eken:
'Soil Texture i

<all other values=
II:EXMFE
Clay

ClayLoam

Loam

- Crganic
- Sand

Sandy Clay
I:l Sandy Loam
Silty Clay
Silty Loam

Nzl

Figure 6.33 Soil Jpe and Texturé¢Source: Os Solos de Timor Leste)
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Table 6.11 Soil Texture Analysis inProject Location duringPortuguese Administration
(published in SOL websitenww.seedsoflife.org/climatechange

Site NMNo. <34

Latitwcle: & S
Loxmegiuede: 1257

Saoil IData

Soil Propeserty La'j_"!" L’IZ"!" L’-3"!"
Sarrp b= 1 19EE 1 1SS 11970
Horizom o [ =3 [ =
Uppaer depth (md) o 035 D.aSS
Lowear deprh (rm) 0.25 0SS n.9=
Particlhe sixe: > 2rvem (246% ) 13 21.3 FO.5
Parthcle size: coarse samnd (246) 255 163 20 ]
Partichks se: fine sand (2%) 4= .= |[s5= [a3.7 ]
Partiche size: sit (%) [r=2.= [ras.= [Z25.2 |
Particke size: cay (9%} LG5 .2 8.2 [=-= |
[Organic matter (23  |[o.F [ 0=
[organic carmbon (2.  |[o=a o.1 o.=
|‘I‘nl=| [ | ga-a:n 0= [ L e e
S N oratio 132 10 =1
Frize Fe (%5 1.2 1.9 . 73
Carbonates (2%6) [ o o
pH N wwater 6.5 5.5 = 1
pH i KCl | s.1 IEE=] | ]
Exchangeable (m.e_f100g): Ca [[Z.& [[r.e [1.= ]
IE:-:-l:hang-eahﬂe (e f100g)k: Mg |EN =3 |ER= ]

Soil type of fine material tends to havew permeability in transporting water.

EXcnangeapm (Im.e.Jivug)t L3 11€.© A 1.9 ) |
Exchangeable (m.e./1009): Mg |[3.7 S 3.6
Exchangeable (m.e./1009): K o2 Jlo.a Jloa ]
Exchangeable (m.e./100g): Na___J[0.1 Jfo.x o3~ ]
Exchangeable (m.e./1009): H 2.7 1.2 l0.5
Sum (m.e./1009) e 71 s
T (m.e./1009) 5.3 8.2 5.9 ]
T2 (m.e./100g) . s3]
_Qs) 71 86.6 |[91.5 |
ar ( 5 114 |[1as |
Max cap. p water (%) 389 352 35 ]
Water at 2.0 pF (%) 23.06 |[22.8 [[26.35 |
Water at 2.7 pF (%) _[14.38 |[14.39 J17.95 |
Water at 4.2 pF (%) 6.8 5.04 |[4.05 |
Water avafable (%) 16.26 |17.76 |[22.3 ]
Permeability (crvhr): nttial 1.07 |[1.69 |[0.37 ]
Permeabiity (cnyhr): constant 0.65 |[0.o8 Jo.24 ]

Pagel40of 275


http://www.seedsoflife.org/climatechange

The soil texture analysisasalso beenconducted by project owner, by taking sarspte the
vertical direction. Whe the upper layeof the soil is dominatedby sand themiddle part at the

depth 10 20 meteris dominated by @ral rock At the lower part beyond 20 meter, mixture
between the hard rock and clay can still be found. This data also verify the groundwater testing
result cowlucted by project owner, where pumping from the 30 meter well, has a strong
correlation with tidaimovement The water level within the well is high during high tide and
lower during the low tide level.

Figure 6.34 Upper Part of Soil texture Figure 635 Lower part of Soil Texture

6.2 Ecological Component

6.2.1 General Description of Coastal Ecological Region

The government of Timor Leste has been-gctve in improving the status of environmental
protection in Timor Leste through the enactmentthe National Biodiverstiy Strategic and
Action Plan (NBSAP), National Adaptation andPlanning Action (NAPA), Millennium
DevelopmentGoals (MDG) and SustainableDevelopment Goals (SDSTimor-Lestehas also
ratified a number ofnternational Conventions s as Kyoto Protocol to the United Nations
Framework Convention on Climate Chan@&nuary 12, 2009); Convention on Biological
Diversity (January 8, 2007) United Nations Framework Convention on Climate Change
(January 8, 200 United Nations Converdnto Combat Desertification.

Coral reefs, seagrass, seaweed badsrmangrove ecosystems are dominant ecosystems found in
tropical coastlines. These ecosystems can thrive on their own but where all of them are found in
adjacent location, they form ecologi linkages that support considerable biological, physical
and chemical interactions that support high productivity and rich biodiversity which in turn
provide a myriad of ecosystem services thaeamogicallyand socieeconomically important.
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Figure4.25gives an illustration of typical arrangement of the four ecosystems ando$dhesr
functiors and linkages identifiedvithin the project area and surrounding Each section
performs its owrfunction in the ecological linkages, for instance, fisked in the coral, but if

coral is heavily contaminated by sediment, then the fish population will be in jeopardy.
Therefore, sediment trapping by mangrove and further filtering by seagrass are an important
function to the habitat of fish and other livinogganism that are sensitive to sediment. Mangrove,

on the other hand, is a sensitive ecosystem that only shrikiere the complex physicahd
biochemical environment are available.

Figure6.36 Typical Marine EcologicaPatterns

Mangrove H Seagrass ‘- Seaweed =) Coral

¢ 3 3 3

Sediment trap Filter the Buffer zone to  Fisheries
using the root sediment Coral

The following figue presergthe actual spatial representation of the above conceptualization of
the ecological pattern that interlinkage one from the aghesystem near project location.

Figure 6.3 Marine Ecological Components and Interlinkages within the Ecosystem

| %
{ 3 Seagrass bad 50-75 %
| 4 Coral reef:

‘ - live coral 40 %
- Died coral 20 %
-Rb10 %
-SD20%
-0T10%
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It will be important from scientific perspective to see how this interlinkaged ecological system
will respond to waste loading from wastewater treatment plants. Practically, changes in the
physical environment should be monitored to ensure that @myadsi severe alteration to the
existing ambient characteristics will be able to be anticipated with proper measures.

6.2.2 Mangrove

In Timor Leste in general, sevgenera of mangrogehave been observed in tkeastalarea
dominatedby Aviceniaalba, Avicea marinag Brugueira cylindrica, Ceriops tagal, Lumnitzera
littorea, Rhizophora apiculata, Rhizophora mucronat8pneratiaalba, Xylocarpus granatum
However only 2 species dominated the mangrove communities in Heeanely Rhizophora
apiculataand Smneratiaalba. It was observed during the field work that per 2,56Cmere are
80 individuof Rhizophora apiculatand 4733 individuof Sonneratia alba

Figure6.38 Mangrove Communities &ar Project Site

The following figureand table showhe breakdown of mangrove genera/species found in the
mangrove forests near project locatifn 2,500nf area) As shown by the figure, species of
mangrove observed in the project location is dominatedRbizopora apiculata, which
composed of 50% of the totatea of the mangrove. Other species that has significance area of
coverage iSonneratiaalba. that covers about 30% of the total population.
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Figure 6.3 Number of Mangrove Individu Observed by Species
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Table6.12 Mangrove Distribution Obserdan Project Location

Mangrove species %

Avicenia alba 1%
Avicenia marina 1%
Brugueira cylindrica 5%
Ceriops tagal 4%
Lumnitzera littorea 3%
Rhizophora apiculata 49%
Rhizophora mucronata 6%
Sonneratia alba 29%
Xylocarpus granatum 4%

In Timor Leste, illegal harvest and loss of mangrove resaiaritical coastal management issue
with total mangrove cover has been found to decrease significantly (80%) between 1940 and
2008 (Boggset al. 2009). Currently, mangrove communities are classified aseptedarea in

Timor Leste.

6.2.3 Seagrass Beds

Similar to mangroves, seagrass bedsehlaigh rate of primary production, ability to filter
sediment and organic nutrients and harbor a rich food chain. Tropical seagrasses are important
foraging area for dugongnd turtle as well as critical nursery and feeding area for certain types

of shrimps, commercial fish and crabs. In the Arafura and Timor Sea region, extensive seagrass
beds are typically found in shallow, sheltered waters. In Timor Leste, in a recesy stithe
northern coast, a total of 5 species has been identified in an estimated area of 2,200 ha.
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The average percentage cover of seagrass is%]118@aing that the relative dencity is good
which is dominated byThalasia hemprichii(Th), Enhalus aoroides (Ea), Syringodium
isotefolium(Si), Halophila ovalis(Ho), Cymododcea serrula@s) and Halimeda sgHm). For
individual species was dominated Bghalus acoroides with 10.080kig 3).

Figure 6.40Percentage of Seagrass Cover by Transect

Figure 6.41 Species of Seagrass Cover
The following figure shows some pictures of seagrass beds observed near project location.
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Figure 6.42 Seagrass Observed néapject Site
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6.2.4 Corals

Five distinct coral reef systems along the south coastrmbifiLeste are considered to be at
medium to high risk of impact from the combined effects of coastal development, tinasied
pollution, sedimentation, overfishing and destructive fishing. Coastal villages rely heavily on
seafood from the nearby corakefs; thus, there is a strong risk that reef degradation or over
harvesting could result in ecological collapse. Reef degradation anehawesting occurs
throughout the country. Other human impacts include: blast fishing introduced by migrant
fishermen Bbng the northern coagespecially rampant during Indonesian occupatiapear
fishers destroying corals in attempts to increase fish catches; damage during the construction of
fish traps; mining of coral for lime for chewing betel nut; domestic debaisentangles the reef
framework; cyanide fishing; and fishing witkcanthuatree branches which contain a toxin to
stun fish. The chronic nature of anthropogenic disturbance in many parts of this region is being
compounded by the effects of climate chaf@@evernanceATSEA, 2011).

Field observation through diving indicatactoral coveragehat is widespread from the coastal

line to 200 m off the coasfhe percentage cover of corals were dongidaby hardcoral by
42.80% (Figire 6.43.
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Figure 6.8 Mean Percentage Cover of Coral Reef
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6.2.5 Fisheries

Total area of Timoteste is 16,000 kimwith a coast line around 706 km length and marine
economical jurisdictions area of approximatelyOr®, knf. The Government has established
control of a fishing zone five times larger than the national land area of the country. It consists of
the eastern half of the Timor Island, 265 km in length and 92 km of maximum width. It also
includes the enclavef @ecussi on the north coast, 70 km to the west and is surrounded by
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Indonesian West Timor. Also part of East Timor is Atauro Island which is 144 km2, located just
23 km north of the capital Dili and the tiny islet of Jaco with 8 km2, located on theneasist
tip of East Timor (Thematic RepeTSEA, 2011).

The waters of Timor Leste are defined as all surrounding waters off the north and south coast of
the country. These waters extend out to the edge of the off shore Fishing Zone (200 nautical
miles). Alocation of use rights were divided into 5 zones i.e. A= 200 m for artesian; B = 3 nm
for semtindustrial, C = 12 nm for National Industrial at southern coast of Viqueque; D = 6 nm
for foreign semindustrial at southern coast of Viqueque; E = 18 nm doeign industrial at
southern part facing sahul bank (SHC, February 2009). The artisanal reef fishery on the north
coast of East Timor is largely exploited by subsistence fishermen (Thematic -R&@&A,

2011).

Gill nets and hand lines are the most paptype of fishing gear in the coastal fisheries because
they are easy to use and the equi pment i's r e
National Directorate of Fisheries & Aquaculture (NDFA) provides nets and hand nets to local
fishers as pad of a Fishermen Assistance Program. Trammel nets are commonly used by small

scale fishers in southern coastal areas to catch shrimp and traditional spear guns are popular
among Atauro fishers. Bottom longline and Fish Aggregation Devices continue tpbkampin

the coastal fisheries.

Lack of marketing infrastructure, particularly ioeaking and transport facilities continues to
restrict sale of fresh fish in supplying limited local demand. Such observations reinforce the
anecdotal evidence of a limitexhd smalscale Timorese cultural and economic engagement
with their coastal waters and marine resources. They also highlight the likelihood that the extent
and elaboration of customary marine tenures will be culturally variable and probably weakly
articdated in terms of defined property rights and obligations, given the dispersed geography of
coastal settlements and the low pressure on fishing resources in the contemporary environment.

Timorese fishers use various types of fishing gear, and the fslespcaught varies depending

on the gear used. Handlines and gill nets are commonly used to catch demersal species such as
snapper, croaker and bream, and pelagic species like tuna, mackerel, scad and sardines. Other
species frequently caught include praw |, crabs, |l obster s, bival ves
fisheries activities tend to focus on the collection of molluscs, crabs, small fish, varieties of
seaweed and other edible plants within the it zone.

The international data base of fish spscieported that there are 196 marine fish species in 50
families for TimorLeste waters, with four species listed as Threatened, the Bigeye Tuna
(Thunnus obes)yisWhale sharkRhincodon typuys honeycomb stingrayHimantura uarnakand

the Celebes medak®ryzias celebensisNine of fish species are listed as deep water species.
Many of the species listed for Timbeste are found throughout the tropics and are important
commercial species such as the tuna, mackerels and snappers.

It is estimated thatwer 80% by weight of local marine fish consumed in Thheste belong to

15 main Families and 128 species. The most abundance fish families in Timor Leste waters are
as follows: Labridae (Wrases), Pomacentridae (Damselfishes), Gobiidae (Gobies), Serranidae
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(Groupers), Apogonidae (Cardinalfishes),

Chaetodontidae (Butterflyfishes), Acanthuridae

(Surgeonfishes), Lutjanidae (Snappers), Scaridae (Parrotfishes) and Blenniidae (Bl&higes).
fish fauna of Timor Leste consists mainly of species associated with reefs (CTI, 2013).
Based on the result of survey (visual census) there was only dominated by Damselfishes of 351

individu (Fig.6.45

Figure 6.4 Visual Census of Fish Families near Project Area
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Under Visual Census the abundance of fishes Families in
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6.2.6 Marine Ecological Quality

Macro benthos has beased widely as biindicator for marine ecological quality assessrhent

As part of the effort to establish baseline data for marine ecological quality of the surrounding
area, a sample of marine water was tested in the Laboratory of Institute TechBaludjyng

(ITB) in Bandung, Indonesia in 2016 was found that thendexesof these respective species
compositionranges from 0.744 to 0.900 (Simpson Index) and 1.53 to 2.3 (Shavieoer
Index) in the four different sampling locations.

2 N. Smbouraand A. Zenetos (2002Benthic indicators to use in Ecological Quality classification of Mediterranean
soft bottom marine ecosystems, including a new Biotic Indexrnal oMediterranean Marine Science
Vol. 3/2, 2002, 7111
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Table6.13Measuable Indersof Bottom Sediment

. : | D Shannon
Location|ID Simpson (D)

S1 0.744 1.6
S2 0.854 2.2,
S3 0.9 2.3
S4 0.89 1.53

Simpson index rangeof 0 to 1. 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 diverse or no
species is dominant in the ecologicBthe ShannoiWiener index (H) on the other handghows

stable ecological condition where H =1 and above and ndessathe value of H is less than 1.

The results indicating a consistent pattern in the four different locations where the composition
of the benthic organism is stable or relatively healthy marine ecological system, however, with
less diversity.

6.2.7 Other Marine Flora and Fauna

It is estimated that over 80% by weight of local marine fish consumed in -Lieste belong to

15 main Families and 128 species. The most abundance fish families in Timor Leste waters are
as follows: Labridae (Wrases), Pomacatad (Damselfishes), Gobiidae (Gobies), Serranidae
(Groupers), Apogonidae (Cardinalfishes), Chaetodontidae (Butterflyfishes), Acanthuridae
(Surgeonfishes), Lutjanidae (Snappers), Scaridae (Parrotfishes) and Blenniidae (BlBangs).

on the result of sumy (visual census) there was only dominated by Damselfishes of 351
individu (Fig.6.46).
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Under Visual Census the abundance of fishes Families in
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Figure. 6.46 Census of Fisheries Family

6.2.8 Protected Area and National Parks

Proper identification and effective management of protected areas that cover mngdeof

natural habitats for birds well as other fauna are keys to the protection of wildlife in Timor Leste.
Officially, there are 15 protected wildlife areas in Timor Leste based on UNTAET Regulation
No. 19/2000. Arecentlydiscussed angotentially gproved in very near future dPA lawhas

been developed by the State Secretary of Forestry and Protection of the Natural Environment
with support from Conservation International in Timor Leste. The official protected areas are
listed in the following &ble.

Table 614 Protected Areas in Timor Leste (Based on UNTAET Regulation N0.19/2000)
1 | Jaco Island Total land area of the island wij Lautem
surrounding rocks, reefs and oth
surface and subsurface features

2 | Tutuala Beach Cover the beach as well as f Lautem
adjacent forest
3 Lore Reserve Forest and Iralalaru Lake Lautem
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4 | Cristo Rei Beach Cover the Cristo Rei recreation Dili
park and adjacent mountain range
the way to the back of Area Bran

Beach.
5 | Summit of Tatamailal All elevations above 2,000 m ar Aileu
Mountain the surrounding forests

6 | Summit of Saburai Mountai| All elevations above 2,000 m ar
the surrounding forests

7 | Summit of Talobu Mountain All elevations above 2,000 m ai
the surounding forests

8 | Summit of Mount Diatuto | Including surrounding forests

9 | Summit of Mount Fatumasii 15 restrictedlange species hay Liquica
been identified on the site

10 | Mount Mundo Perdido Including surrounding forests Viequeque

11 | Summit of Moum Matebian | All elevations above 2,000 m ar Baucau ang
the surrounding forests Vigueque

12 | Mount Cablaque Including surrounding forests

13 | Lake Tasitolu 15 restrictedrange species hay Dili
been identified on the site.

14 | Lake Maubara 13 restrictedrange species hay Liquica

been identified on the site.

The proposed beverage plant is not located within any of the above Protectsd(RA. The
closest PA is th&asitolu, Cristo Rei Beach area, about 5 and 1@dthe westrespectively.

Figure 647 Protected Area near Project Location

o :
HeinekeniPropose’site

Marine Protected Areas are established with the primary purpose of protecting the ecosystems,
preserve cultural and archaeological sites and sustain fishery production. Mangrove
communities located nearby of theastal part of project site are also protected as stipulated in
UNTAET Law No0.19/2000 (Section 5, Articles 5.1 and 5.2).
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6.2.9 Wildlife (Including Endangered and Vulnerable Habitats)

The islandof Timor is part of the Wallagze (Figure 6.45), a region compriss of thousands of
oceanic islands at the merging of the Eurasian and Australasian continental plates. The region
has been identified as biological hotspot, harboring one of the richest concentrations of endemic
birds in the world. Timor Leste is a majoarp of the Timor and Wetar Endemic Bird Area
identified by BirdLife International.

Figure6.48 Map Highlighting the Wallaceae Region
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In addition to endemic birds, Timor Leste also provides important staging (feeding and resting)
habitats for millionsof migratory birds en route to Australia and New Zealand. Many of the
migratory birds are shorebirds fleeing the cold northern winter period from August to May. The
HeraMetinaro region near Dili are important host area for migrant waders including §airica
Curlew (Numenius madagascariensieind the occasional Asian Dowitchetininodromus
semipalmatug.

The natural environment of Timor Leste is highly subjected to human exploitation and resource
use. Within this context, the forests of the country mostly norpristine in nature. Pristine
forests are found only in the eastern part of the country or high on top of the mountain where
human influence is hindered by difficult access. Firewood collection, shifting cultivation and
land clearing for resehtial purposes are several types of resource consumption that put
tremendous pressure on the forest and wildlife. Within the changed landscape, however, natural
habitats still flourished although land fauna in Timor Leste have been poorly studied until
recently*. Bird fauna, on the other hand, have been better studied and identification of main
habitats as well as areas of importance has recently been made.

®Trainor, C., Coates B.J. and Bishop K. D. (288Aves the Timor Les®irdLife International and Dove
Publications.
* Recent studies have discovered new species of bats, frogs, geckos andsskirdes s Aves de Timor Leste).
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Where the project is located (within the northern coastal region of Timor Leste), main bird
habitas found are woodland and savannas as well as coastal/beach. No wetlandrhas bee
identified within or neaffacility, therefore it is not included in the discussion. The following
table presents information on these main habitats and the associated dies. spe

Table6.15 Main Habitats and Bird Species on Areas near Project Location

Main Habitat Common Types of Vegetation Bird Species

Woodland and Eucalyptus alba, palm, acacia| Saxicola gutturalis (White-bellied
savannas Eucalyptus urophylleon the hills,| Chat), Padda  fuscata (Timor
and other species of trees comn| Sparrow). Seasonal birds includ
to areas that have been historicg Trichoglossus iris(Iris Lorikeet) and
affected by swidden agriculture. | Trichoglossus euteleqOlive-headed
Lorikeet). Especially in lowland
savannas, Mirafra javanica
(Australian Bushlark) andPhilemon
buceroides (Helmeted Friarbird) arq
common.

Coastal/beach | At the northern coast, typici Artamus cinereus (Black-faced
coastal vegetation are spinif¢ woodswallow),Lanius schachlLong-
grass and beach morning glory. |tailed Shrike), Geopelia mauge
(Barred Dove), Taeniopygia guttatg
(Zebra  Finch) and Lonchura
punctulata(Scaly-breasted Munia).

In addition to the above general description of main habitats, Imp@t@hAreas (IBAs) have
been identified for Timor Leste. IBA are sites of international biodiversity significance which
support globally threatened birds, restrictadge birds, biomeestricted birds or globally
important populations of congregatory lsr@.g. waterbirds). There are 16 IBAs in Timor Leste,
and the closest of them to the project sstéMiount Curi (at approximatelyO0 kmeastfrom the
project site).

6.3 Economic components

Currenty Timor Leste is heavily dependent mvenue fronthe oiland gas sector. Evenyonth,

Timor Leste receivemyalty from the gas and oil exploration in Timor Sea. The tumsbeen
managedunder the Timor Lest Petroleum &nds to finance he countryés devel
economy is driven mainly bgyovernment expetiture while the private sector is still developing.
However, the participation of private sector in the development is very important to help
diversify t h e ¢ oeconbny \ntd dther sectors that are more sustainabReview of

economic indicators aggsented in the followingrovides information on the existing condition

in both national and local level, where the project will be located.
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6.3.1 Employment sectors

Census 2010 defines Timbre st e6s economically actiwgedpopul
10 years old or above thaiseither working during the 7 days prior to the Census enumeration

or those that were available for work but were unemployed at the time of Census. Economically
inactive population, on the other hand, is defined as thbeeatvthe week prior to the Census

are not working and not available for work because they are either in school, have to take care of
family, have retired, etc.

As shown in Table 6.1@here is high unemployment rate in Suco Hera (13.7%). This number is
higher than the national average of 10.4% unemployment rate. Economic inactive population in
Hera is approximately 55% (2,659/4,864) of the total population 10 years old or over.

Table6.16 Employment @ta of Dili and Suco Hera

Population 10 Years Otl or Over
Timor Leste Dili District Suco Hera
No % No % No %

Employed 311,316 89.6%| 60,801 82.2% 1,903| 86.3%
Unemployed 36,065 10.4% | 13,137| 17.8% 302| 13.7%
Subtotalin Labor Force 347,381| 100.0%| 73,938| 100.0% 2,205| 100.0%
Economically Inactie’ 401,209| 100.0%| 96,209| 100.0%| 2,659| 100.0%
Total Population 10 Years 748,590 170147 4.864

Old or Over

'Defined in the Census as those tarked for at least 1 hour for pay, profit or family gain or was absent from

work but had a job, farror business. Percentage is against Subtotal in Labor Force

Defined in the Census as those not employed but available for work.

®Defined in the Census as those not employed but not available for work. This includes students, housemakers,
retirees or thosevith some form of disability that prevent them from seeking employment. Percentage is against
Source: Census 2010, Volume Il

Because Census data do not report for employment sector at Suco level, data on higher
administrative level are used to esttmdor employment sector figure in Hera. At the national

level, in rural Timor Leste, close to 80% of employed population ten years old or over are
absorbed in the fAagriculture and fishery sect
46% (Talbe 6.17) with the rest of the population employed in professional (14%), service and
sales (13%), skilled work (11%) and others. As showthénfollowing tablejn rural Dili, there

is higher proportion of those employed in the military sector (2.2% c@mpathe national

average of 0.6%). This higher proportion of military personnel in rural Dili can be attributed to

the presence of military bases and residential facility in Hera.

Table6.17 Employed Population Ten Years or Over by Type of Occupation
Employed population 10 years or over

Timor -Leste Dili District
Urban % Rural % Urban % Rural %
Professiondl 25,923| 32.6% | 18,352| 7.9% | 18,506| 36.8% | 1,480 | 14.0%

Service and Sales

19,158| 24.1% | 10,517| 4.5% | 14,630| 29.1% | 1,399 | 13.3%
Workers
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Craft, plant ad

machine operators, | 10,791| 13.6% | 10,668| 4.6% | 8,201 | 16.3% | 1,194 | 11.3%

other skilled workers

Agricultural and 184,01

Fisheries 14,569| 18.3% Y 79.4% | 2,023 | 4.0% | 4,889 | 46.3%

Armed Forces 2,764 | 3.5% | 1,434 | 0.6% | 1,712 | 3.4% | 236 | 2.2%

Elementary 5305 | 6.7% | 6,561 | 2.8% | 4,448 | 8.9% | 1,318 | 12.5%

Occupation

Othef 929 | 1.2% | 328 | 0.1% | 726 | 1.4% 39 0.4%
100.0 | 231,87| 100.0 100.0 100.0

79,439 % - % 50246 % 10,555 %

Including those that work as legislators, senior officials, managers, professionals in general, techniciafseassoc
professionals and clerks.

“Those with inadequate information to classify or not elsewhere classified
Source: Census 2010, Volume Il

6.3.2 Infrastructure facilities

Several important national infrastructure are found in suco Hera including Hera Pawer Pl
Naval Port and Timor Leste National University (UNTL) andioval road and electricity line

All of this infrastructure are located in the vicinity of the proposed facility except for UNTL
which is located in Aldei@dAcanuno about3 km from the propsed facility.

Additionally, telecommunication cable and pole from several communication providers such as
Timor Telecom, and Telemor, are well connected to the proposed projectVditeathe
available basic infrastructure such as power, road, telecoration, otherusinesses should
grow to fulfill the serviceneed in the siteThe water supply distribution however, still limited to
fulfill the household neesl To further develop the area into an industrial area, further
development of water sourcedl be needed.

6.3.3 Land use

Suco Hera has the characteristics of transientygben community where agricultural lands are
undergoing rapid conversion into residential and other urban facilities. Currently, much of the
paddy fields on the northern sité Suco Hera are still in agricultural productjidrowever, other

land uses can be observed within the suco including naval facility, fuel terminal and forest such
as mangrove and palm trees.
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Figure6.49 Land Uses near the Project
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Future developmerplans for the area including upgrade of the national road where the current
road alignment will be wideto 12 m and expansion of the national university. Of these plans,
upgrade of the national road will directly affect the proposed development, howaboerance

has been incorporated in the current design of the facility as not to interfere with foreseeable
developmenplans (Figure 6.50

Figure 6.50 Agricultural Lands and Expansion of UNTL and Residential Area in Hera

Areas still in agricultural production:
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6.3.4 Existing Road and Traffic Condition

The government has a plemupgrade the national road of DilManatuto, which is currently
reasonably poor condition (narrow, drainage ditch is heavily silted, and many gatloolg the
way) and canncaccommodate large trail truck.The upgrading work (in 20163hould provide
a good national road that will be able to accommoldaggness groth and linkages between the
area and the capital Dili.

The traffic survey and assessment were conducted as part of the EIA studyethdhat the
average traffic flow is 2000 vehicles per day, which is considered still low by international
standard of traffic analysis. The peak load traffic occurred dihegveekday from 8 AM to 7
PM, which is the time when peopigake theitraveling time.

Table6.18Summary of Traffic Survef2015)

Day Car Motor cycle | Total Remark
1| 254 359 613 4 hours observation from 3 PM to 7 PM
2| 912 1014 1926 11 hours observation from 8 AM to 7 PM
3| 759 831 1590 9 Hours of observation froham to 4 PM

Survey conducted by PEGConsulting, LDA

Although, theproposed improvement will be expected to have two lanes of pwager traffic
management would be required within the section where the facility will be constructed in order
to avoid future problers in the traffic. Particularly during the raw material and product
deliveries, there will benorevehicles coming in and out of the project facility.

6.3.5 Use of forests and other natural resources

There is no primary forest in or around thejpcob site. However, secondary forest immediately

west from the site are being used as grazing for cows and goats. The beach line near this forest is
used as place to park fishermends boats and
evidence ofsome aquaculture activities (rearing of crabs in small cages) in the mangrove
communities on the east of the site.

Fishing Activities

Similar to Tibar and Liquica to the west of Dili, Hera and the nearby Metinaro area is a robust
fishing community supping fresh catch to urban Dili. To better understand the characteristics

of the fishing activities around the project site, a field survey was conducted using direct
interview methodology. Survey respondents consist of eighteen local fishermen espsusally t

that access the sea from the coastal area immediate around project site. Fishermen were
interviewed using structured questionnaires and interview was conducted as the fishermen came
back from fishing in the morning right at the coastal area.
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Respodent characteristics

Respondents are between 15 to 65 years old with most of them were aged betiv8éry8ars

old. Each respondent reported that they are responsible for between one and eight persons with
average dependents of four persorssignificant percentage of the respondents are illiterate,
while half reported educational attainment of primary to junior high school level. Only a small
percentage of the fishermen finished high school level. Figure 4.38 contains detailed information
on the eduational level of the respondent.

Figure 6.51 Distribution of Respondent according to Level of Education

u lliterate
Primary School
Pre-Secondary Schoo

m Secondary School

Source: Field Survey, 2014

Respondent Livelihood

Fishing is the main means of livelihood for the fishermen. There were no additional jobs
repored. Most of the fishermen have been fishing for more than ten years with earnings per
week more than USD 50.00. The fishermen noted that they fish every day weather permitting.
Great winds and rain storms were reported as reasons for not fishing.

Fishinggener ates sufficient i ncome to meet respo
including to provide necessities related to the schooling of their children. Some of the fishermen
noted that they were able to support children attending universitieuws Timor Leste from

proceeds from fishing. They noted that their income also allowed them to meet occasional
customary financial demandkaf) such as when there are weddings or family members died

and funeral proceedings need to happen.

The fishernen reported that they do not have intention to change jobs indicating that they are
happy with the current livelihood. They seemed to take pride in the fishing skills that they have
and noted that being fishermen is more than about catching fish to nyetet dimy necessities.
Some noted that being fishermen were what they meant to be.

When asked about fishing gear, most of the fishermen noted that they use traditional fishing gear
(gill net and hook). A limited number reported that they also use anmomv fime to time
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sometimes together with gill net and hooks. Nets used are usually kept in the boat after fishing
activities. Broken nets are repaired by the fishermen themselves on down time when they are not
fishing or doing something else. Some repottet family members help them with the upkeep

of the fishing gear.

Fishermen Knowledge about Mangrove Community

When asked about mangrove communities nearby, the fishermen indicated that they highly
recognize the function of the mangroves. They ntiiatithe mangroves are nursery ground for

fish and other marine biota, provide barrier from waves and current effect and protect the beach
from erosion. In addition they also know that timber from the mangrove trees can be used to
erect houses. As far deey know, the existing mangrove communities are relatively intact
although local communities have harvest some but there was no noticeable impacts. The
fishermen perceived mangroves as in need for protection because of the ecosystem and economic
service hey provide for human in general and particularly for the fishermen.

Figure 6.52 Fishermen Livelihood
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6.3.6 Fishing and Aquaculture

Fishing is one of the mairconomicactivities within Aldeai Sukaer Laran, Suco Heaad

marine aquaculture pond that can be found @wnstreamocation from he project. This cia

pondis part of a wider government plans for the development of the coastal locations especially

in the northern coast of Liquica and Dili for fishery and aquacellactivities. Specially fadera

and Metinarods adjacent watfshery pod mdbuce bugusg, a | ar
Metinaro, Aquaculture Development Centamd special forshrimp culture mud crab ponds in
BeHauHera, floating cage net farearing groupers in Dolok Oan, Cristo Rebcation of the

mud crab pond relative to project area is provided in the following figure.
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Figure 653 Aquaculture Pond near the Project

6.3.7 Agriculture

Agriculture activities in Suco Heratakes placeparticularly in the north west of the project
locationtaking advantage of water supplied by the Hera River, albeit only availaie dioe
rainy season (Figure 6.p5The mainproduct of the agriculture mainlyonsistsof vegetable,
corn, and rice.
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Figure 6.55 Agricultural Area in Hera

6.3.8 Tourism

The beauty of beacleoral, various biodiversity in the sdalls (for hiking), and natural beauty

of forest, are the main tourist attraction for Timor Lestewklver, support infrastructure and
tourism facilities need to be developkedly in order to providesuccessfully tourism industry in

the country. Airport, roads, hotel, transport, hospital and medical service are among the support
program that needs tebmade available for the tourism industry to gréw.adjacent beach on

the east of project site (about 1.5 km) is a walbwn stretch of white sand called One Dollar
Beach. This beach is frequented by visitors from Dili and small vendors selling smatks a
barbequed local catch can be found especially during holidays

6.3.9 Other industries
Other industry such as gas stations, street vendors ofdinéltraditional market, fueltorage

development angower plant can be found as part of the community atvést and east sides
of the project location.
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6.4 Social components

6.4.1

Figure 656 Ruvic Fuel Station to the East of the Project

Population and C ommunities

Suco Hera is one of 31 sucos in the District of Dili and is categorized for developlaening

purposes as a rural suco, meaning that the suco is considered to have indirect access to urban
services such as improved medical care and state water supply. Natural boundaries in the form of

mountain ranges prevent direct access from Heraetartanized part of Dili.

Suco Hera is part of Cristo Rei sdistrict, one of suddlistricts within Dili district. Suco Hera
tot al

accounts for 3.2% of Di | di strictéos
population (Tablé.19.
Table6.19 Dili District, Cristo Rei, and Suco Hera Population
e . . . . Suco Hera Population
Dili District Population Cristo Rei Population (All Rural)
0

% to Total /ORL:ra?
Total Urban Rural Total Urban Rural Total Dili Populatio

Population pn
234,026 192,652 | 41,374 | 54,936 39,283 | 15,653 7,376 3.2 17.8
Source: Census 2010, Volume |l
Analysis of Herads population pyramid

and low health care standards contribute to shape the population structure as it is.
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community with a high percentage of population in the younger age group. This phenomenon is
also a national phenomenon and is quite common in developing nations where high fertility rate



Figure6.57 Population Pyramid of Suco Hera, Tirdogste
Hera Tinan

Mane
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Source: CensuFo Fila Fali Suco Hera, Dili District

The Suco Hera is divided into six aldeias, namely Acanuno, Ailok Laran, Hali Dolar, Moris
Foun, Mota Quic, and Sucaer Laran

6.4.2 Health profiles of communities

Several indicators are being used to paint the profileoafmunity health, namely (1) Infant

and Child Mortality, (2) Maternal Mortality, (3) Child Health, (4) Nutrition of Children, (5)
Malaria. Data for all of these indicators are derived from the 2003 or 2009 Demographic and
Health Survey, conducted by Natial Directorate of Statistics under the Ministry of Finance.
Because no data are available for suco or everdsitict level, national data are being used
paying particular attention to rural data (wh

6.4.3 Institution, Schools and Health Facilities

Several important institutions are present in Hera, namely the Timor Leste Navy and the national
university, among others. Public primary educational facilities (gra®® #&re present in the
community, howeer, there is no facility for students grade 1IZ) either public or private. As

such, students have to commute or move to other places to obtain high school education.

Health facility in and around Hera consists of a Health Post in Hera, a Communitly Beater

in Becora, and the National Hospital in Dili. Hera Health Post is only providing primary health
care with no capability to treat major accidental injuries. The next health care facility is the
Becora Community Health Center with similar emergecapacity, however, with referral
capacity of one mulpurpose car. Therefore any major accident from Hera community has to be
referred to the National Hospital in Dilthe following tablecontains information related to the
capacity of the health fadiles.
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Table6.20Capacityof Health Facility In and Around Hera

Hera Health Post Becora Community | National Hospital

Health Center

Number of Doctors | 158 8 2

Number of Nurse 265 19 1

Number of Midwives | 63 17 1

In-Patient Capabilitieg Yes In-patient aly for No in-patient capacity
laboring mothers

Emergency Only treat minor Only treat minor Minor and major

Capabilities injuries injuries injuries

Referral Capacity None 1 multipurpose car | N/A

Ambulance from

Mi ni stry o
Center of Ambulance
Service

Source: interview witlofficer from MOH

6.4.4 Community and Family Structures

The size and composition of households and the sex of the head of household considered as
important factors affecting the welfare of the household. In Tibeste, more than faun five
households are headed by males and onlyeayi® of households are headed by females (DHS,
2010). The percentage of female headed household in rural Dili where Hera is part of is higher
than in urban Dili (13% compared to 11%Jhe mean househbsize in Timor Leste is 5.8
persons while household size in Hera is higher at 6.7 persons per household.

6.4.5 Land ownership

Much of lands in Hera are privately owned although the government owns the National
University complex, about 367 ha of land. TNavy base and Hera Power Plant are also
significant governmendwn land in Hera. The proposed locatioof the Heineken facility is
government land that the project owner already secured through theetonglease
arrangement.

6.4.6 Any types of common or i ndividual rights on natural resources

Understanding common and individual rights to natural resources is important in predicting
potential impacts from diverting the use of certain resources in a community. Indeed in Suco
Hera, beach line is a common raswe that is well utilized by local fishermen as access point to

the sea as well as place to park their boats and other fishing apparatus.

6.5 Cultural components
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Archaeological sites are generally defined as sites where there is evidence of past activities,
usually from a relatively distant past while historic sites are places where politically or socially
important activities have taken place. Cultural sites, on the other hands, are sites that are
important to local or national level of population becailmsy tare places where cultural events
take place or places deemed sacred by the | oc

Archaeological, historical as well as cultural sites are important sites to protect and preserve
because they provide a sense of continuation betwasay generation and those fgiin the

past and it providemeans and place to express the cultural identity of certain communities.
Technically, protection of archaeological, historical and cultural sites are done through an
official designation of ceain sites that afforded the sites legal protection from activities that will
alter, destroy or otherwise negatively impact the archaeological, historical or cultural values of
the sites.

6.5.1 Archeological and Historical sites

The government of Timor Lestkas yet to issue any listing of archaeological or historical
protected sites in Timor Leste and there are not information available on archaeologic, historic or
cultural sites in Hera. A paper published by the former Timor Leste State Secretariatena Cult
noted that there has been an archaeological finding from Hera in the form of a XVI Century
tombstone of a person originated from Celebes, Indonesia

6.5.2 Historical sites

Thereareno major historic sites, except the several catholic churches andsityivampus that
were constructed during the Indonesian administratidre  all the catholic churches are
remaining exist except required a maintenawoek or minimum rehabilitation to improve the
condition of the building. University campus howevetthis rehabilitated one as old, which was
known asPolytechnicHera, was heavily damaged during the 1999 civil idher than that, no
other site that may qualify as the historical site observed within the project location.

6.5.3 Sacred sites

There is not mangcared site observed near the project location, exbhapfl km toward the
eastsideof project location by the hill, there is place, where the local people often come and
pray to the ancestdfollowing figure).
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Figure6.58Sacred Place

6.5.4 Unique landscape

The unique landscape observed in the prdecation washigh, spring water at the hill, and
landscape that provide a good panorama of the view.

Figure6.59 Unique and beautiful landscaplkserved arounthe project area
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