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EIS REPORT DISCLAIMER

EIS Report of The Condensate and Products Pipeline Route Project has been
prepared in good faith on the basis of information available during the period of EIA study.
TEAM Consulting Engineering and Management Co., Ltd. Does not guarantee or warrant
the accuracy, reliability, completeness or currency of the information in this publication
nor its usefulness in achieving any purpose. Readers are responsible for assessing the
relevance and accuracy of the content of this publication. TEAM Consulting Engineering
and Management Co., Ltd. Will not be liable for any loss, damage, cost or expense incurred

or arising by reason of any person using or relying on information in this publication.
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CHAPTER 1
EXECUTIVE SUMMARY
1.1 INTRODUCTION

The Environmental Impact Statement (EIS) of the Condensate and Products
Pipeline Project (the Project) presents results of an EIA study of the Project conducted by
the Consultant on behalf of the Project Proponent - TIMOR GAP, E.P. in accordance with
Decree Law No0.5/2011 “Environmental Licensing”. The EIA study involves reviews of
secondary information relevant to the Project and its potential environmental impacts,
collection of secondary and primary information on existing environmental conditions of
the project area, public consultations, and consultations with the Project Proponent.

The Project is to support the Betano Refinery Project, which is one of the three
key projects under the Tasi Mane Project which is designated by GoTL in its Timor-Leste
Strategic Development Plan 2011-2030 (SDP) as a key pillar of the nation’s future
development.

1.2 DETAILS OF THE PROJECT PROPONENT

The Project Proponent is TIMOR GAP, E.P. which was established in 2011
under the Decree Law No. 31/2011. Being the national oil company TIMOR GAP, E.P.
conducts, on behalf of the State, oil and gas businesses covering onshore and offshore, and
national to international operations. In addition to doing businesses in oil and gas to protect
the interest of the country, TIMOR GAP, E.P. is also mandated to maintain energy security
of the nation. In line with this mandate, TIMOR GAP, E.P. is embarking on a major
investment in the Tasi Mane Project as already discussed above.

TIMOR GAP, E.P. has a mission to excel in providing services for the industry
with quality, health, safety and environment. This mission is also extended to its support
activities including the implementation of this Project.

1.3 DETAILS OF THE EIA CONSULTANT

The Consultant is TEAM Consulting Engineering and Management (TEAM) in
association with ATT Consultants (ATT). TEAM is the lead firm.

1.3.1 TEAM Consulting Engineering and Management (TEAM)

TEAM is one of the key subsidiaries of TEAM Group of Companies (TGC).
Through its subsidiaries, TGC provides comprehensive consulting services covering a
complete project cycle from project conception through project planning and feasibility
study, detailed design, construction supervision, and project management.

PCT/ENV/RE5918/P03350/RE17439-CH 1-EIS-Pipeline Page 1-1



TEAM Consulfing Englneering
and Mancgemen! Co., Uid.

rimbRreAP B

EIS for The Condensate and Products Pipeline Route Project Final Report

Environmental impact assessment is one of TEAM’s key businesses. TEAM’s
experiences in EIA cover projects in various development sectors including transport,
power, water resources, mass transit, mining, ports, and industry.

1.3.2 ATT Consultants (ATT)

ATT is one of the affiliated companies of TGC. It was established with the
primary objective of providing engineering services for oil and gas related projects,
petrochemical facilities, marine facilities, electrical power system, and industrial plants for
both public and private sectors. ATT provides services in technical surveys and
investigations, CADD drafting, technical due diligence, project preparation and feasibility
study, detailed design, and construction supervision.

14 DESCRIPTION OF THE PROJECT

14.1 Identification of the Project

The Condensate and Products Pipeline Project is identified as a project to support
the Betano Refinery Project. The Project will transport condensate from storage tanks at
Suai Supply Base to Betano Refinery, and will transport light naphtha, heavy naphtha, and
diesel fuel from storage tanks at the refinery to storage tanks at Suai Supply Base.

14.2 Category of the Project

The environmental category of the Project is category A as it will involve
petroleum products.

14.3 Brief Description of the Nature, Size and Location of the Project
A. Project Location

The proposed pipeline is to be laid along the highway being constructed.
The pipeline’s right-of-way (ROW) is set at 40 m on the south side of the highway.
Including the highway width of 30 m, the pipeline’s ROW and the highway will form a 90
m land corridor stretching from Betano to Suai Supply Base. Its total length will be about
60 km passing the administrative areas of Manufahi, Ainaro and Covalima districts.

With its length of 60 km and width of 90 m, the combined ROW of the
pipeline and the highway will occupy 5.4 km? of area including water areas of rivers and
streams that the corridor traverses.
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B. Nature and Size of the Project

By its nature and length of the pipeline, the Project could be considered as
a medium scale, civil works and mechanical works project.

The Project will construct the following facilities:
(1) Pipeline

The pipeline will consist of 4 pipes designed for the refinery’s future
capacity of 40,000 barrels per day (BPD). The pipe will be carbon steel with adequate
coating for corrosion protection. The pipeline designs follow international standards and
codes. The pipes will be laid at 1-1.5 m below ground measured from its crown to the
ground surface. Along its route, the pipeline will cross 25 local roads and trails.

The pipeline will cross four small rivers with widths less than 50 m and
eight large rivers with widths more than 50 m. Pipe bridges will be used for river crossing.

(2) Instrumentation System

The pipeline will be equipped with appropriate instruments for
monitoring and control of pressure, temperature and flow at both ends for the purposes of
operational management and safety. The gathered information will be assessed and
analyzed using a SCADA system to efficiently and effectively monitor and control the
pipeline operation. In addition, the pipeline will be equipped with safety equipment as
specified in the design standards, such as pressure reducing valves.

(3) Pumping Stations

One pumping station will be constructed at Suai Supply Base for
pumping the condensate. Another pumping station will be constructed at the refinery for
pumping the three products.

(4) Pigging Stations

Pigging will be used for pipeline inspection to perform various
maintenance operations without stopping the flow in pipelines.

Two pigging launching/receiving stations will be installed, one close to
the pumping station at Suai Supply Base, and another close to the pumping station at the
refinery.

(5) Control Buildings

One control building will be required at each end of the pipeline. The
two buildings will be small and can be considered minor construction works.

(6) Block Valve Stations

The Project Proponent does not see the need for block value stations.
However, the need of block value stations should be confirmed in the detailed design.
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144 Project Status and Schedule

Detailed engineering designs of the Project are being prepared by the EPC. The
entire distance of 155.7 km had been cleared for highway construction. The area covers
pipeline corridor. The required land has already been acquired by GoTL as part of the land
acquisition for the highway project. As of the end of March 2016, the highway project has
commenced the first phase of the highway from Suai to Zumalai about 31 km before
reaching Betano.

Tentatively, TIMOR GAP, E.P. intends to commence the construction around
2017. The construction will take about 36 months to complete.

1.4.5 Justification and Need for the Project

Although this Project is not explicitly identified in the SDP, its need is evident
as the refinery will need the condensate feedstock from Suai Supply Base and will have to
deliver its products to Suai Base for further transport to buyers. Pipeline transport of
petroleum products is commonly used as it is normally more economical than transport by
tanker trucks. Therefore, the justification and need for this Project is solidly grounded on
the justification and need for the Betano Refinery Project which is accorded high
importance by GoTL. Without this Project, the Betano Refinery will have to transport its
feed stock and products by trucks from and to Suai Supply Base. As the unit cost of
transport by pipeline is lower than by tanker trucks, the Project could be justified on an
economic ground.

In addition, the pipeline transport is normally more environmentally friendly
than the truck transport. Therefore, the Project could also be justified on environmental
ground.

1.4.6 The Proponent’s Endorsement of the EIS

The Project Proponent’s letter of endorsement is prepared to submit to NDPCEL

1.4.7 The Structure of the EIS

The EIS contains all elements prescribed in the draft document on “Minimum
Requirements for an Environmental Impact Statement (MREILS)” prepared by NDPCEL
The structure of this EIS follows as appropriate the sequence of various sections shown in
MREIS.

The EIS consists of the 16 chapters and support appendices while the proposed
Environmental Management Plan is presented as a separate document. The main text of the
EIS is structured as follows:
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Chapter 1-Executive Summary

Chapter 2-Details of the Project Proponent

Chapter 3-Details of the EIA Consultants

Chapter 4-Description of the Project

Chapter 5-Policy, Legal and Institutional Framework
Chapter 6-Description of the Environment

Chapter 7-Climate Change

Chapter 8-Alternatives

Chapter 9-Impact Assessment and Mitigation Measures
Chapter 10-Social Impact Assessment

Chapter 11-Economic Assessment

Chapter 12-Summary of Environmental Management Plan
Chapter 13-Public Consultation and Information Disclosure
Chapter 14-Difficulties Encountered

Chapter 15-Conclusions and Recommendations

Chapter 16-Non-Technical Summary

Appendices

1.5 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

The policy law and regulations in environmental management, this project will
have to comply with comprise:

1.5.1 Fundamental Policy and Legal Framework

Environmental management in the Democratic Republic of Timor-Leste
(RDTL) is founded on Timor-Leste’s Constitution of 2002, and the Environmental Basic
Law, Decree Law No. 26/2012 of 4 July 2012.

1.5.2 Law Related to the EIA Process

Decree Law 5/2011 on Environmental Licensing, this law establishes procedures
and mechanisms for the EIA process and the issuance of Environmental License. This law
is enforced on all new private and public development projects. The issuance of
environmental license to a proposed project is contingent upon submitted EIA results and
environmental management plan (EMP) by the project proponent.
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1.5.3 Laws and Regulations Specific to Individual Issues

Relevant Laws and Regulations are summarized in Table 1.5-1.

TABLE 1.5-1
SUMMARY OF RELATED LAWS AND REGULATIONS

Aspects Laws and Regulations

1. Social Impact Management 1. Government resolution No. 20/2014

2. Land Acquisition and Resettlement

- Constitution, Article 54
- Decree Law No. 6/2011

3. Occupational Health and Safety
- Draft Occupational Health and Safety Law (2004)

- The United Nations Transitional Administration in
East Timor (UNTAET) Regulation 2002/05, the
Labor Code for Timor-Leste

2. Petroleum Activities Law No.13/2005 on Petroleum Activities

- Article 23 (Working Practices requires operational
safety and environmental protection)

3. Ecological Protection The World Database on Protected Area (WDPA) January
2015

Decree Law No. 6/2004 of 21 April 2004
- Article §1 (Protection of Aquatic Environment)

4. Cultural Protection The Government Resolution No. 25/2011

1.54 International Conventions, Treaties, and Agreements

Timor-Leste has signed several international convention, treaties and agreement
related to the environment. The relevant ones are shown and elaborate in the Main Report,
Section 5.5.

1.5.5 International Policies, Guidelines and Standards

International policies, guidelines and standards relevant to environmental and
social impacts of projects that are referred to by most countries are those issued by the
World Health Organization (WHO), the U.S. Environmental Protection Agency (EPA), the
World Bank, and the International Finance Corporation (IFC).
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1.5.6 Guidelines and Standards Proposed for This Project

Environmental management of the Project during construction and operation
will comply with appropriate international standards as appropriate unless the local
legislation supersedes the international standards. The international ambient standards
proposed for the Project are given in Table 5.7-1 while the emission or source standards
are given in Table 5.7-2 of the Section 5.7 in the Main Report.

1.6 DESCRIPTION OF THE ENVIRONMENT

1.6.1 Setting the Study Limits
A. Geographical Study Limit

The geographical study limit is defined as an area along the pipeline route
from which the Project impacts could reach and, thus, baseline environmental information
should be collected. In this Study, the geographical study limit is approximately 50 m strips
on both sides of the center line within the south of Right-of-Way (ROW) of highway where
defined as project study area. This geographical study limit covers 6 km? of rectangular
area along the project alignment.

The study area is in Same sub-district of Manufahi district, Hatu-Udo sub-
district of Ainaro district, and Suai and Zumalai sub-districts of Covalima district.

B. Contextual Study Limit

The MREIS defines the contextual study limit to consist of five groups of
components: (i) physical components; (ii) ecological components; (iii) economic
components; (iv) social components; and (v) cultural components. Information on
environment of the study area was compiled from secondary sources and field survey
carried out by Consultant.

1.6.2 Nature along the Project Location Route

The study area with geographical limit covers 1,482.63 acres or 598.54 hectares
of land. The area can be divided into 4 parts of 1) forest area, 2) agriculture area, 3) built-
up area, and 4) miscellaneous area. Its brief information can be described as follows:

1) Forest Area: cover nearly half of the study area. The forest areas mostly
consist of mixed deciduous forest and mixed deciduous forest with palm and teak, with
minority of riparian forest.

2) Agriculture Area: covers nearly 40% of the study area. The majority of the
area is mixed of paddy field, field crop and mixed orchards. There is a small area of teak
and perennial plant.

PCT/ENV/RE5918/P03350/RE17439-CH1-EIS-Pipeline Page 1-7



EIS for The Condensate and Products Pipeline Route Project Final Report

3) Built-Up Area: covers a very small are of less than 5% of the study area.
The area consists of residential area, education institute, government institute, and
industrial land.

4) Miscellaneous Area: covers about 10% of the study area. The area is mostly
idle land. There are small parts of idle land and shrubs, and water body.

The nature along the Project location route is illustrated in Figure 6.5-1 in
Chapter 6 of the main text.

1.6.3 Physical Components
A. Climate and Meteorological Condition

Section 1 KP 0+000 to 30+000: The area in this section starts at Betano
refinery until the km 30+000 of the pipeline route, located in Manufahi and Ainaro districts.
The climate of the region is governed by the West Pacific Monsoon with distinct wet and
dry seasons. The wet season is from December to August and the dry season from
September to November. The average daily temperature vary little within the range of 23.9-
28.1°C throughout the year. The average daily relative humidity (RH) range from 73.3-85.6
percent. The average monthly rainfall in the summer range from 4.0-26.0 mm. and in the
rainy season range from 54.8-266.8 mm. The average daily wind speed vary little
throughout the year and range from 0.8-1.0 knots. The prevailing wind directions are
southeast and northeast, respectively. The average annual evaporation is 1,633.7 mm above
the average annual rainfall of 1,376 mm. The monthly evaporation range from 75.6-167.7
mm.

Section 2 KP 30+001 to 60+000: The area in this section starts at km
30+001 until the end of the pipeline route, located in Ainaro and Covalima districts. The
climate of the region is governed by the West Pacific Monsoon with distinct wet and dry
seasons. The wet season is from December to July and the dry season from August to
November. The average daily temperature vary little within the range of 24.1-29.0 °C
throughout the year. The average daily relative humidity (RH) range from 72.0-88.6
percent. The average annual rainfall is 1,032.0 mm. The average monthly rainfall in
summer range from 9.6-26.9 mm. and in the rainy season range from 35.6-194.9 mm. The
average daily wind speed vary little throughout the year and range from 0.4-7.0 m/s. The
average annual evaporation is 1,217.3 mm above the average annual rainfall of 1,032.0
mm. The monthly evaporation range from 55.5-142.1 mm.

B. Topography

The first section from Sta. 16+750 (Labarai village which is close to tank
farm) to Sta. 33+350 (Mola River) is mainly located at river flood plain with gentle slope
area. The average elevation is between 140 m. local datum to 80 m. local datum.

The second section from Sta. 33+350 to Sta. 54+600 (Bobe Sub-Village,
Foho-Ailico Village): Topography is mainly hilly slope to mountainous area with river
flood plain. The average elevation is between 40 m. local datum to 180 m. local datum with
peak elevation of 318 m. local datum.
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The third section from Sta. 54+600 to Sta. 68+050 (The Betano
Refinery): This area is mainly flood plain of Karaulan River. The average elevation is
between 40 m. local datum to 60 m. local datum. The area close to the refinery is gentle
slope and the average elevation is between 40 m. local datum to 65 m. local datum.

C. Geology

The condensate pipeline is underlain by Suai Formation, Baucau Limestone
Formation, Bobonaro Scaly Clay Formation, Viqueque Formation, Wai Bua Formation,
and Wai Luli Formation.

D. Geotechnical and Soil Engineering

Soil characteristic along the condensate pipeline can be summarized based
on the topography which consists of 1) coastal and flat plain, 2) hilly or mountainous area,
and 3) river flood plain. The coastal plain is underlain mainly by coastal sediment which
consists of clay, silt and sand mixture. The hilly or mountainous area is underlain mainly
by clayey to sandy silt with layer of sand and gravel. The river flood plain is underlain by
alluvial sediment which consists of silt, sand, and gravel.

E. Hydrogeology
¢  Groundwater Aquifer

Along the condensate pipeline there are two main aquifer types as: 1)
an intergranular aquifer type with high productive, and 2) a low productive localized aquifer
of Wai Bua Formation. It was noted that a high productive carbonate (karst-fissured) was
found between Sta. 5+000 to 10+000.

*  Groundwater Quality

Groundwater quality survey was conducted in February and April 2016.
The conductivity values between 713 to 26,131 microSiemen (puS/cm) which are much
higher than standard of WHO guidelines for drinking-water quality. That mean the
condition of groundwater within the study area is not good for drinking, but still applicable
for domestic uses. The pH values ranged 6.77-9.06 which are within the standard of WHO
guidelines for drinking-water quality. Salinity values range from 0.3 to 14.5 ppt and Total
Dissolved Solids (TDS) values range from 0.66 to 24.08 g/L.

F. Seismology

Earthquake intensity is level VIII on the Modified Mercalli Scale. However,
Level VIII intensity will inflict less damage to good constructions with only partial damage
to building, whereas heavy damage will be inflicted to poor constructions such as
movement of heavy furniture, collapse of wails and columns of building.

G. Air Quality

Volatile Organic Compounds (VOCs), Nitrogen Oxides (NOy), and Sulfur
Oxides (SOx) were less than the limit of reporting, only Freon 12 was found greater than
the limit of reporting, with the concentration of 0.8 ppbv or 4 pg/m®.
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The average PM10 concentration was approximately 29 pg/m® which was
less than the 24-hour average concentration of U.S. EPA. Standard. (Standard value = 150

pg/m’).
H. Noise

The primary noise source was associated with weather and vehicular traffic.
The Liinear, peak values was above 96 dB and were associated with vehicles passing the sound
level meter in close proximity. The noise level within the measurement period of 15
minutes (Laeq) ranged from 45.5-56.1 dB.

I. Surface Waters
¢ Hydrology

Along the pipeline route, there are about 12 catchment areas in which
four of them are very large rivers of width >50m. These rivers have water runoff throughout
the year.

¢ Surface Water Quality

Surface water samples were collected at six stations for water sources
to be crossed by the pipeline alignment namely the Foura River, the Loumea River, the
Mola River, the Belulic River, the Ukasa River, and Karaulun River. DO and pH of all
stations were within the Standard with values of 6.83-7.33 mg/L and 7.84-8.24. The overall
water quality in the Rivers is suitable to be used as freshwater preservation, livestock and
irrigation.

J. Marine Waters
e Oceanography

The result of RIMES’s tsunami assessment using earthquake source
along Timor Trough shows that most parts of the southern coast will be impacted by
tsunami wave with the maximum inundation depth of 6 m. and maximum distance from
shoreline of about 500 m. especially at the flat area.

° Marihe Water Quality

Water temperature were within similar ranges of between 30.7°C and
31.8°C, with pH values ranged between 7.9-8.1. Conductivity value ranged between 53.2-
53.6 mS/cm. Salinity varied around 35.2-35.5 ppt. The level of turbidity was in range 0.1-
3.0 NTU and dissolved oxygen was relatively high, 6.11-6.62 mg/L.

The concentration of chemical substances and heavy metals were lower
than the maximum concentration prescribed in ASEAN MARINE WATER QUALITY
Standards and National Recommended Water Quality Criteria.

Total petroleum hydrocarbons (TPH), total recoverable hydrocarbon
(TRH) and Polycyclic Aromatic Hydrocarbon (PAH) were detected at low concentration.
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K. Sediment Quality

Nearshore sediment mostly consisted of sand and gravel while offshore
sediment mostly consisted of sand and fines. Sediment nutrient quality was slightly low.
The heavy metals including cadmium, chromium, copper, lead, nickel, zinc and mercury
were within NOAA standard. That means the sediment is suitable for ecosystem.

1.6.4 Biological Components
A. Wet Land

There are no significant wetlands within condensate pipeline alignment and
within 50 meters strips along both sides of the condensate pipeline.

B. Mangroves

Field survey on mangroves within condensate pipeline alignment and within
50 meters strips along both sides of the condensate pipeline was conducted in February
2016. There are no mangroves within condensate pipeline alignment and within 50 meters
strips along both sides of the condensate pipeline since the area is on high evaluation
beyond influence of sea water.

C. Corals

Five coral families were found, consisting of Acroporidae, Favviidae,
Poritidae, Fungiidae and Dendrophyllidae. The reef flat was low in diversity and appeared
to have a higher cover of sponges, hydroids, algal groups, ascidians, and Montipora corals.
The reef flat drops steeply into deep water (1 to 25 m).

D. Fisheries
There is no fisheries zone adjacent to the proposed project.
E. Protected Areas and National Parks

All of the protected area are outside the condensate pipeline alignment and
the study area of 50 meter strips long both sides of the condensate pipeline alignment.

F. Wildlife, Especially Any Rare, Endangered or Vulnerable Species or
Habitats

e Areas along the condensate pipeline

There are 67 species, 60 genera in 42 families from 20 orders of wildlife
comprising 13 species of mammals, 44 species of birds, 7 species of reptiles, and 3 species
of amphibian.

There are 5 threatened wildlife species in conservation status according
to JUCN 2015 comprising 1 endangered mammal species, 1 vulnerable mammal and 3 near
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threatened mammal and bird species. There are 3 species of wildlife in List 2 (Appll) of
CITES list comprising 1 mammal species and 2 bird species. There are 5 endemic species
in conservation status according to Timor-Leste.

The wildlife habitat along the condensate pipeline can be classified into
3 categories as mixed deciduous forest, mixed deciduous forest intermigled with teak
plantation and plam and riparian forest.

o Within 50 strips on both sides of the Condensate Pipeline alignment

There are 72 species 62 genera in 44 families from 20 orders within 50
meters strips on both sides of the condensate pipeline alignment comprising 13 species of
mammals, 48 birds species, 48 birds species, and 3 species of amphibian.

There are 5 species of wildlife in Threatened status in n conservation
status according to IUCN 2015 comprising 1 endangered mammal species, one vulnerable
species, and 3 near threatened mammal and bird species. There are 3 wildlife species in
List 2 (Appll) according to CITES List comprising 1 mammal species and 2 bird species.
There are 5 Endemic species in conservation status according to Timor-Leste.

There are 5 types of wildlife habitat i.e. mixed Deciduous forest, mixed
deciduous forest intermingled with teak plantation and palm, riparian forest , water source
and connecting zone with agricultural area.

G. Forest and Flora
o Areas along the condensate pipeline

Along the condensate pipeline alignment there are 125.25 ha of mixed
eciduous forest,137.4 ha of mixed deciduous forest intermingled with teak plantation and
palm, and 20.16 ha of Riparian forest. There are at least 11 plant species.

There is 1 vulnerable plant species in according to [UCN 2015. There
are no rare, endangered or endemic species according to CITES List found. These is 1
endangered species in conservation status according to Timor-Leste.

o  Within 50 strips on both sides of the Condensate Pipeline alignment

There are forest with at least 126 plant species. Types of forest are
mixed deciduous forest, mixed deciduous forest Intermingled with teak plantation and
palm, and riparian forest.

There is 1 vulnerable plant species in according to IUCN 2015. There
are no rare, endangered or endemic species according to CITES List. These is 1 undangered
species in conservation status according to Timor-Leste.

H. Coastal Resources

There are 1,249 planktonic fauna from 17 taxonomic groups, and 36
macroinvertebrates from 24 taxonomic groups. Three biota classes, including algae and
invertebrates were identified. Coralline and turf algae were the main types of algae present
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with the invertebrates mainly consisting of sea whips, sponges, crinoids and gorgonians. In
addition, brittle stars (ophiuroids) and other mobile organisms as well as a total of 27 taxa
were identified as inhabiting the reef platform.

1.6.5 Economic Components
A. Employment Sectors

Most of villagers in Betano Village are agriculturist and fisherman (80%).
The remaining work as employee (15%) followed by government officers (2%) and
unemployed persons (5%) who are adult after school or 18-60 years old.

For Foho-Ailico and Leolima villages of Hatu-Udo sub-district, Ainaro
district, about 85% of households are agriculturist and the remaining is employee.

For Raimea, Tashilin and Zulo villages of Zumalai sub-district, Covalima
district, they have secondary data about occupation of villagers. Most of villagers in these
three villages are agriculturist followed by government employee and the business man,
labour and others.

For Beco and Labarai villages of Suai sub-district, Covalima district, about
95% of households are agriculturist and the remaining is government officer and employee.

B. Infrastructure Facilities

For water supply system, Betano village had piped water supply system to
support two sub-villages (Selihasan and Rai-fussa) and groundwater well supply for five
sub-villages (Bemetan, Lalica, Leo-ai, Loro and Sessurai). In addition, there is irrigation
system which supplies water for agriculral activities. Two villages of Hatu-Udo sub-district
(Foho-Ailico and Leolima) have piped water supply system from spring water as same as
with three villages (Raimea, Tashilin and Zulo) of Zumalai sub-district. For the two villages
of Suai sub-district, (Beco and Labarai). Major source of water supply in these two villages
are groundwater.

For electricity supply, seven villages are supplied with electricity from
Betano Power Plant except for Labarai village which uses electricity supply from Suai. In
addition, some households in these areas have small generators and some have solar panel
and battery for lighting only during nighttime.

In case of waste and wastewater treatment system, all villages along the
proposed condensate pipeline alignment have no central systems for waste management
and wastewater treatment system. Excreta is disposed in cesspits while sullage is disposed
of on ground. Garbage from individual households is dumped on open land around the
villages or burnt.

C. Land Use

The study area is characterized by fourteen types of land use: (1) mixed
deciduous forest, (ii) mixed deciduous forest, palm and teak, (iii) riparian forest, (iv) paddy
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field, (v) field crop, (vi) mixed orchards perennial, (vii) teak and perennial plant, (viii)
residential area, (ix) education institute, (x) government institute, (xi) industrial land, (xii)
idle land, (xiii) idle land and shrubs, and (xiv) water bodies.

D. Use of Forests and Other Natural Resources

The inland forest within eight villages is resources for food, energy and
medicine. Villagers collect wood for building and fuel of cooking and selling. Some
medical plants in the forest are collected when necessary.

In the study area, palm leaves are used for thatching the roofs and making
walls of houses. The grassland is used for grazing animals such as cattle and goat.

Villagers in eight villages apply water of the big river for irrigation system.
Wells and spring water are used for household consumption. Some villagers collect rock
from the river for building house base.

E. Fishing

There are no subsistence fishing in the rivers by villagers. Therefore, there
is no fishing zone adjacent to the proposed project.

F. Agriculture
e  Zumalai sub-district, Covalima district

Main crops within the three villages are maize or corn, rice, banana,
sweet potato and vegetables. Average land size per household in the three villages is about
1 to 5 acres. Some households in the three villages also engage in livestock raising such as
pig, chicken, cow and goat.

¢ Suai sub-district, Covalima district

Main crops within the two villages are maize or corn and rice. Average
land size per household in the two villages is about 1 to 5 acres. Apart from growing crops,
some households in the two villages also engage in livestock raising such as pig, chicken,
cattle and goat.

e« Hatu-Udo sub-district, Ainaro district

Main crops within the two villages are maize or corn, rice, cassava,
banana, mango and vegetables. Average land size per household in the two villages is about
2 to 6 acres. Apart from growing crops, fruit trees and vegetables, some households in the
two villages also engage in livestock raising such as pig, chicken, cattle, goat and fish.

¢ Same sub-district, Manufahi district

Main crops within the Betano village (Bemetan sub-village) are maize
or corn, rice, cassava, banana, mango and vegetables. Average land size per household is
about 1 to 2 acres. Apart from growing crops, fruit trees and vegetables, some households
also engage in livestock raising as pig, chicken, cattle, goat and fish.
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G. Tourism

The beach in the study area which is tourist place and recreation area is
Betano beach. Betano beach is about 13 km south of the Same sub-district and 1.72 km
south of pipeline route.

H. Other Industries
No industries in the project area.
I. Land Transportation

Major road nearby the Condensate pipeline alignment is paved road, about
7 m wide without median, divided traffic lane, and shoulder. Most of the local roads can be
used all year round. There is very good traffic flow condition during working days and
holidays.

1.6.6 Social Components
A. Population at the Village Level
¢« Betano Village

Based on 2015 census, its population was 6,071, living in 1,222
households, giving an average household size of about 5-6 persons.

e Foho-Ailico Village

Based on 2015 census, its population was 4,473, living in 1,094
households, giving an average household size of about 4-5 persons.

e Leolima Village

Based on secondary data of Hatu-Udo Sub-district, its population was
5,872, living in 1,470 households, giving an average household size of about 3-4 persons.

o Raimea Village

Based on secondary data of Zumalai Sub-district, its population was
1,757, living in 422 households, giving an average household size of about 4-5 persons.

e Zulo Village

Based on 2015 census, its population was 5,872, living in 607
households, giving an average household size of about 9-10 persons.

o Tashilin Village

Based on secondary data of Zumalai Sub-district, its population was
2,370, living in 503 households, giving an average household size of about 4-5 persons.
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e Beco Village

Based on secondary data of Suai Sub-district, its population was 5,111,
living in 986 households, giving an average household size of about 5-6 persons.

o Labarai Village

Based on secondary data of Suai Sub-district, its population was 2,956,
living in 664 households, giving an average household size of about 4-5 persons.

B. Education

Overall, the majority of people in the study area do not have high education.
A large number of people are uneducated, not completed primary school and completed
only primary school. A small number of people have higher education than that.

C. Language

Four major languages are spoken in Betano Foho-Ailic, Leolima, Raimea,
Tashilin, Zolu and Beco villages. Tetum Prasa and Mambai are spoken by the largest
proportion of the locals (about 40% in each language), followed by Tetum Terik and Bunak.
For Labarai village, more than 90% of local people speak Bunak language, the remaining
are Mambai and Makasai.

D. Social Problems and Crime
e Betano Village
The serious problems here are poverty and land holding.
e Leoima Village

The serious problems in Leoima village are land dispute and sexuality

violence.
» Foho-Ailico Village
The serious problem in Foho-Ailico village is land ownership.
o Raimea, Zulo, Tashilin and Labarai Villages
The serious problem in these four villages 1s land dispute.
o« Beco Village
According to the key informants, there is no serious problem in this
village.
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E. Health Profiles of Communities

Most of the people in these eight villages are relying on the service of village
hospital. Their preference is the village hospital due to better equipped than health care
center available in all sub-villages where each center has only temporary doctor, one nurse,
and no bed. These are alternatives for people who live nearby. Communicable diseases in
the study area appear to be common cold and malaria.

F. Institutions, Schools and Health Facilities

Primary and secondary schools are available in nearly every village, except
Beco where only one elementary school exists. Well, church, shop and village hall are also
available in all villages. Villagers nearby the proposed condensate pipeline alignment rely
on village hospital, except some communities and sub-villages which are far from the
village hospital, they rely on health center of the sub-village.

G. Communities Structures and Family Structures

Based on the old cluster type of settlement and social structure, the local
communities pay respect to their leaders, chiefs of villages, and the mediator in particular.
Normally, there are formal social groups in the study area, responsible for community
activities. For example, they gather together to serve the local needs related to religious and
funeral activities.

H. Land Ownership

Some households in these communities have no land right document. Land
ownership documents could be Land Certificate or Tax Receipt for residential land.
Officially, land belongs to the government. However, land is controlled by family, at the
local level. Land transition is within family and within village area.

I. Natural Resources Utilization

~

Natural resources utilizations can be classified into 3 categories of,
medicine, housing and fuel.

1.6.7 Cultural Components
A. Cultural Heritage

The majority of the people here are Austronesian (Malayo-Polynesian) and
Papuan, speaking four languages of Mambai, Tetum Prasa, Tetum Terik and Bunak.
Among these, Mambai is preferred language. Most of the people practice Roman Catholic.
Very small number of people practice Protestant/Evangelical, Muslim and others.

B. Archeological Sites and Historic Sites

There is an old port of Portuguese in the Betano sub-village. This port is
located about 1.7 kilometer to the south of condensate pipeline. The other 2 historical sites
are in the Ainaro district. Ave Maria Church is located in Suai sub-district, about 5.8
kilometer to the west of the condensate pipeline.
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C. Sacred Sites

There is a cemetery in the Bobe sub-village. This cemetery is located about
650 meter to the north of condensate pipeline.

D. Unique Landscape

All the natural visual components of the project area do not form a
picturesque unique landscape. The current landscape quality is considered at a moderate
level.

1.7 CLIMATE CHANGE

1.7.1 Historic Weather Observation and Trends

Timor-Leste submitted the National Adaptation Programme of Action in 2011
(NAPA: 2011) and Initial National Communication in 2014 (INC: 2014), respectively.
According to the INC: 2014, the weather observation data of Timor-Leste during 1901-
2009 includes mean monthly temperature and mean monthly rainfall, as summarized
below:

o  Temperatures: The monthly mean temperature in Timor-Leste ranged from
20 °C to 30 °C during the wet season and 16 °C to 27 °C during the dry season. The data
shows that the annual mean temperature increased over the reporting period at an average
rate of 0.016 °C/year.

e  Rainfall: The highest monthly rainfall of about 250 mm was found in
January and February. The lowest monthly rainfall of about 25 mm was experienced in
August and September.

1.7.2 Future Projections under Projected Climate Change

According to the INC: 2014, the projections of climate change of Timor-Leste
were made based on the historic weather data using the multi-model. The predicted results
are summarized below:

(1) Temperature: The annual temperature over Timor-Leste is likely to
increase 1° C by the year 2040. After 2040, under the high emission scenario (RCP8.5),
the annual temperature may increase up to 3° C by the year 2100. The low emission
scenario (RCP2.6) predicted an increase up to 0.5° C.

(2) Rainfall: In the long term, the rainfall pattern may change. According to the
emission scenarios used in the projections, the beginning of the wet season may delay about
20 days, while that of the dry season is about 11 days.
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1.7.3 Implications for the Proposed Project
A. Sources of Potential Impacts

(1) Pre-construction and Construction Phases: The main source of GHGs
during these phases would be from operation of diesel engine equipment such as backhoes,
bulldozers, and trucks, etc.

(2) Operation Phase: The main sources of GHGs during this phase would
be from electricity consumed for pumping operation. Quantity of GHGs emissions at this
phase would be very small and can be negligible.

(3) Deactivation Phase: Operation of diesel engine equipment such trucks,
backhoes, bulldozers, and trucks, etc., would be the main source of GHGs during this phase.
Quantity of GHGs emissions at this phase would be about one-fourth of those to be used in
the construction phase.

B. Predicted GHGs Emissions

A summary of GHGs emission at each phase of the project is given below:

Phase Source GHGs Emission
(Mt of CO2e)
Pre-construction and | The operation of diesel engine equipment such as 0.0043
Construction Phases | backhoe, bulldozer and truck, etc.
Operation Phase The electricity consumed for pumping -
operation
Deactivation Phase The operation of diesel engine equipment such as 0.0011

backhoe, bulldozer, and truck, etc.

1.7.4 Evaluation of the Significance of Impacts

Based on the above prediction, an annual contribution of this Project to the
GHGs emissions in Timor-Leste during all project phases could be considered Low.

1.8 ALTERNATIVES

1.8.1 Pipe Installation Alternatives

For the sections on land, the pipeline can be laid on-ground on precast concrete
sleepers or other strong supporting material, or underground.
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1.8.2 River Crossing Alternatives

There are four methods of pipeline river crossing: (i) open trench method; (ii)
bridge connection; (iii) suspension connection; and (iv) trenchless crossing under the river
bed.

For this Project, the open trench method is ruled out considering difficulties in
trench excavation during high flows and damage to the river beds. The bridge connection
method is ruled out as the highway bridges are not structurally designed for carrying four
steel pipes and bridge vibration from traffic could damage the pipes. The trenchless
methods are also considered inappropriate due to economic and technical reasons.

Therefore, the new aerial pipeline bridge method is selected for pipeline
installation crossing streams and rivers. The pipeline may be supported by in-river columns
or by truss structure without in-river columns.

1.9 IMPACT ASSESSMENT AND MITIGATION MEASURES

1.9.1 Impact Assessment and Mitigation Measures

Impact assessment will cover the pre-construction phase, construction phase,
operational phase, and decommissioning (or deactivation) phases as appropriate. However,
impact assessment of the pre-construction phase, except involuntary resettlement, should
be combined with that of the construction phase for the following reasons:

e Project activities during the pre-construction and construction phases
normally create similar environmental disturbances such as fugitive dust, noise, gaseous
emissions, and waste disposal. Similar mitigation measures are therefore applied during the
pre-construction and construction phases of the Project.

» The project construction contract always covers both the pre-construction
and construction phases. Therefore, it is more practical to have only one environmental
management plan (EMP) that covers both phases of the Project and implemented by one
contractor.

1.9.2 Methodology and Approach

The impact assessment of this project on each environmental issue will be carried
out to assess its significance. The following tasks will be carried out in steps as follows:

o  Estimate Magnitude of the Environmental Issue from the relevant project
information.

e Identify Best Practicable Measures to Minimize the Magnitude of the Issue
through best practicable practices or measures to be implemented through design,
construction method, good construction practices, and operational management, as
relevant.
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e Estimate the Remaining Magnitude of the Issue from the efficiency of the
adopted mitigation measures reported in various references.

o  Compare the Remaining Magnitude of the Issue with Applicable Source
Standards

o Calculate or Estimate the Impact of the Remaining Magnitude of the Issue
on Ambient Environmental Quality

e Determine the Duration and Nature of the Impact

Most primary impacts caused by construction activities and requirements are
transient and reversible. Few impacts are permanent and irreversible. Examples:

e  Compare the Resulting Ambient Environmental Quality with the Applicable
Ambient Environmental Quality Standard.

e Determine Significance of the Impact and the priority of the environmental
issue in environmental management.

The impact of an environmental issue is divided into 5 levels based on six criteria

or considerations as shown in Table 1.9-1.

TABLE 1.9-1
LEVEL OF IMPACT OF THE ISSUE IN ENVIRONMENT MANAGEMENT
Consideration Level of Impact or Significance of the Issue in Environmental
Management
Critical Major Maoderate Minor Insignificant
Magnitude of the issue Very large | Large Medium Small Very small
Nature of the issue Irreversible | Irreversible | Reversible | Reversible | Reversible
Duration of the issue Permanent | Long Relatively | Short Very short
short
After implementing best available
measures
- The remaining magnitude can meet No No Yes Yes Yes
the source standards
- Impacts of the remaining magnitude
on ambient environmental quality
- Resulting ambient environmental No Yes Yes Yes Yes
quality can meet the ambient
standards
Sensitivity of the impacted area Very high High Medium Low Relatively
Low
Source : TEAM Consuiting Engineering and Management Co., Ltd, 2016
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1.9.3 Identification of Impacts
A. Pre-Construction Phase

Typically, pre-construction activities of development projects will include
land acquisition and relocation of affected families, site preparation, and construction of
temporary facilities to support the construction works. For this Pipeline Project, the
required land for the Project and the highway project has already been acquired by GoTL.

Site preparation works will cover a narrow pipeline corridor and small areas
where pipe jagging will be carried out. Site preparation works will involve vegetation
clearing and land grading to create the pipeline corridor. As the pipeline corridor is 40 m

wide, the land clearing will cover 240 ha.

As the pipe construction will move along the long corridor, the contractor
would establish one or two base camps along the pipeline corridor and two to three work
camps for material storage and equipment parking.

B. Construction Phase

The scope of construction will cover the pipeline system, including the
laying of pipeline and installation of associated facilities and equipment, testing, and
commissioning of the pipeline system. The construction will be mostly civil works and
mechanical works.

C. Operation Phase: Pipeline Operation and Maintenance

The operation and maintenance of the pipeline system would require not
more than 30 persons. The number of personnel is based on 24 hours operation with three
shifts. The pipeline operation and maintenance will have to strictly follow the guidelines to
be issued by the designer. The operation will use a computerized SCADA system for
monitoring and control of flows and pressure of the fluids in the pipeline. Periodically, the
pipeline will have to be inspected and cleaned using pigging.

D. Deactivation Phase

Deactivation or decommissioning of the pipeline system will be carried out
at the end of the pipeline life, in accordance with prevailing legislation and industry best
practicable technology available at that time. The activities will be reverse of the
construction. The pipeline would be cleaned before decommissioning. The pipe bridges
will be demolished and the pipes will be removed for disposal as scrap. The pipes under
the ground or the rivers would be left as they are since those pipes are empty, there will be
no impacts on soil and water including communities nearby. The pig station will be
demolished. During the deactivation phase, the impact will be similar to those occur during
the construction phase.
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1.94 Significance of The Identified Impacts and Mitigation Measures
A. Pre-Construction and Construction Phases

The impact of each identified issues was assessed and overall proposed
mitigation measures are summarized in Table 1.12-1.

B. Operational Phase

The impact of each identified issues was assessed and overall proposed
mitigation measures are summarized in Table 1.12-2.

C. Deactivation Phase

Environmental issues during demolition of the pipeline system will include,
hazardous wastes, groundwater contamination, soil contamination, noise and gases
emission, and occupational health and safety of demolition workers. They are similar to the
corresponding issues during construction (see Table 1.12-3).

1.9.5 Incorporation of Mitigation Measures into Project Design
A. Construction Wastes

There are five key principles that design teams can use during the design
process to reduce waste. They are summarized below together with questions the design
team should address to design out waste.

e Design for reuse and recovery

e Design for materials optimization

o Design for waste efficient procurement

e  Design for deconstruction and flexibility
B. Wastewaters

The contractor will be required to prepare detailed design of a wastewater
management system for the base camp and the two satellite camps. The wastewater
management system will consist of a collection system and a simple treatment system. The
proposed design concept is based on the principle of wastewater segregation, treatment and
reuse.

C. Hydrotest Water

A retention basin for storing the hydrotest water for gradual discharge or for
reuse.

PCT/ENV/RES5918/P03350/RE17439-CH1-EIS-Pipeline Page 1-23



3";’] TEAM Consulting Engineering
m ant Mancgement Co., d.

EIS for The Condensate and Products Pipeline Route Project Final Report

1.9.6 Determination of Any Residual Impacts

Residual impacts of the identified environmental issues in the construction and
operational phases will be insignificant if the recommended mitigation measures are
implemented.

1.9.7 Risk Assessment

Potential rias events and mitigation measures to minimize the risk are presented
in Table 1.9-2.

1.10 SOCIJAL IMPACT ASSESSMENT

1.10.1 Social Impacts during Construction

The four key social impact management areas in the construction phase are: (i)
land acquisition and resettlement; (i1) conditions of worker camp; (iii) influx of workers;
and (iv) community health, safety and security.

A. Land Acquisition

Based on 90 m width and 60 km length, the combined pipeline and highway
construction corridors will occupy 418.98 ha of land, including the river water area. Of the
total 418.98 ha, about 346 ha would be privately owned or used (total of agricultural land,
teak plantation, and built up area). The remaining would be state owned. Therefore, social
impacts of the land acquisition would be related to about 346 ha.

The acquisition of this 346 ha of land in theory could raise three issues: (i)
compensation to owners or users of the land; (ii) relocation of houses located on the
corridor; and (iil) impacts on livelihood of people whose land is acquired. The first issue
has already been resolved by the Government when the land required for both the highway
and the pipeline was acquired as one package at fair rates agreed to by the sellers and buyer.
This is only for the first phase from Suai to Zumalai with the distance of 31 km. The second
issue would affect Bobe and Bonuc sub-villages where the corridor will cut through the
communities. About 10 houses in each of these two affected communities will need to be
relocated. The third issue is relevant as land loss regardless of compensation could have
impacts on livelithood of the land sellers. This issue is more significant to the affected
peoples who will be relocated.

As the compensation for land acquisition has already been paid in full
amount to all eligible affected people, the impacts of land acquisition will be confined to
the second and third issues. Their impacts, particularly on Bobe and Bonuc communities,
are considered significant. The issues, if not amicably resolved, could affect Project
implementation and reputation of TIMOR GAP, E.P.

The land acquisition and resettlement will need to be based on a sound
resettlement action plan (RAP).
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B. Conditions of Worker Camp

Considering the international status of this Project, the design and operation
of its worker camp should follow international guidelines as much as possible. Inadequate
space and facilities and inadequate management of the worker camp could have such
impacts as: (1) unhygienic living conditions with implications on health of workers; (ii)
pollution or contamination of the natural environment outside the worker camp, such as fly
infestation, water pollution, and odor; and (ii1) exposure of workers on accidental risks or
worker safety.

The impacts are considered significant as they could affect workers’
productivity, environmental quality, and health condition of the nearby communities.

The design, operation, and management of worker camps is the
responsibility of the main contractor and subcontractors. Therefore, the Project Proponent
will ensure that the construction contract will cause the main contractor and subcontractors
to meet all requirements of the design, operation, and management of the worker camp.

C. Impacts Related to the Influx of Workers

The influx of several hundreds of workers during the three-year construction
period could have both positive and negative impacts on the local communities as follows:

« Creation of Demand for Local Goods and Services

o Competing Use of Local Resources

e  Health Risks

e  Conflicts with Locals:

The above negative impacts are considered moderately significant as the
number of workers is not very large.

Mitigation Measures
o  The contractor should ensure that local provision of goods and services
to the workers will be orderly and clean

¢ The contractor should avoid using local resources as much as possible

e The contractor will need to design and implement an effective program
for control of communicable diseases among the workers.

o Non-local workers should receive information and a briefing to make
them aware of cultural sensitivity of the locals.

D. Community Health, Safety and Security

This issue will be of concern to the communities near the construction
corridor. As Bobe and Bonuc communities will be relocated, they will not be considered as
receptors of the impacts of this issue. The significance of this issue will depend on the
distance between the community and the construction corridor. The issue will be most
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significant in Karetamute sub-village (150 m from the corridor) and Bemetan sub-village
which is only 20 m from the corridor.

Mitigation measures for community safety will cover site safety and traffic
safety. The following measures are proposed to be included in the construction contract.

o The contractor will undertake a program of stakeholder engagement and
consultation to educate local communities of the risks of trespassing onto the construction
corridor where the construction is ongoing,

e The contractor will ensure that signs are put up around work fronts and
construction sites advising people of the risks associated with trespass.

e The contractor will ensure that there is adequate fencing around pipe lay
down yards and other similar facilities to minimize the risk of trespass.

e  When work fronts are within 100 m of an inhabited building, all
equipment will be parked overnight in a demarcated area;

o The contractor will select security personnel based on a careful
background screening of the applicants and provide their training with regards to human
rights and a careful monitoring of their services.

+ At the intersection of the construction corridor and local roads or trails,
a diversion route must be provided during construction with warning signs to vehicles and
pedestrians.

1.10.2  Social Impacts during Operation

As the pipeline operation would require only not more than 30 persons, social
impact issues related to workers will not be as significant as the corresponding impacts
during construction. During routine operation of the pipeline system, the subjects of OSH,
grievance redress mechanism, and emergency preparedness related to personnel will be
important and could be combined with those of refinery personnel.

During the operational phase the pipeline will not affect health of the
communities. Therefore, pipeline safety is the only issue.

Communities along the pipeline corridor would naturally have concerns over
safety associated with the pipeline once it is operational. Particular concerns included; risk
of explosions, pipeline ruptures and oil leaks. While such concerns are generally unfounded
due to the design of the pipeline (i.e. buried underground, restrictions along the pipeline
corridor, and various safety measures), these concerns could affect community wellbeing
and their perception of the safety of the area.

The pipeline safety issue is considered significant and needs to be adequately
addressed to alleviate concern of the communities.

The following mitigation measures will need to be implemented to minimize the
concern of the communities on pipeline safety:
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e The Project Proponent will undertake stakeholder engagement regarding the
pipeline operations to present and discuss safety features of the pipeline system;

e The Project Proponent will maintain the Grievance Mechanism throughout
the operation of the pipeline so the communities can report their specific concerns; and

e The Project Proponent will undertake a community education program on
pipeline safety to alleviate concerns.

1.10.3  Social Impacts during Deactivation

During the deactivation phase there is a potential for social impacts to occur.
However, comparing with the construction, the decommissioning will take a much shorter
period and require significantly less workers. If a decision is made to remove the pipes from
under the ground, community health, safety, and security issue would be similar in scale to
that during the construction. Mitigation measures would be similar.

1.10.4  Local Employment

Although this subject is not relevant to social impact, local employment is an
expectation of the local communities. Therefore, the Project Proponent needs to take
measures to ensure that this expectation of the villagers will be met. In this regard, the
construction contract will require the contractor to give preference to hiring workers from
the nearby villages. Terms of employment will follow relevant rules and regulations of the
Government, particularly those related to minimum wage, discrimination, over-time
payment, compensation in case of injuries or death related to work, employment
termination, and child labor. The workers will be selected using a procedure that is
transparent and fair.

1.11 ECONOMIC ASSESSMENT

1.11.1 Conceptual Framework

There have been several attempts to include environmental costs and benefits into
direct economic costs and benefits in determining economic feasibility of development
projects using such indicators as economic internal rate of return or benefit to cost ratio.
However, quantification of environmental costs and benefits have to be based on several
assumptions which are country and project specific. Consequently, estimates of
environmental costs and benefits in monetary value are open to challenge. At present, the
environmental economic assessment is still not a standard practice. Qualitative assessment
is normally practiced.
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1.11.2  Economic Loss Due to Environmental Impacts

The impact assessment in Chapter 9 clearly indicates the following environmental
cost of the Project:

o Pre-Construction and Construction Phase

Economic loss due to environmental impacts during the pipeline is related to
the loss of forest and agricultural land along the pipeline construction corridor. The 90-m
wide combined corridor of the pipeline and highway will affect 254.52 ha of forest, about
half are degraded deciduous forest and teak plantation, and 204.65 ha of agricultural land.
However its compensation cost will be covered by the Ministry of Public Works, Transport
and Communication.

¢ Operational Phase

The pipeline will have no significant social issues and impacts during its
operation. The amount of wastes will be small and the treatment cost would not be
significant.

1.11.3  Costs, Benefits, and Cost-Effectiveness of Mitigation Measures
A. Costs of Mitigation Measures
¢ Pre-Construction and Construction Phases

The proposed measures for mitigating environmental impacts during the
construction will not require capital investment in permanent facilities. Most of the
measures are good construction management practices. Their costs are mostly included in
the contract cost and are not normally presented as separate cost items. Expenses or costs in
implementing the measures would be only a very small percentage of the total construction
cost.

However, solid waste management cost is estimated separately, at
25,820 USD 1n total.

o Operational Phase

The total cost of the project is estimated at USD 522 million. The cost
of treating pigging wastes will be small compared to the Project’s capital investment and
operational expenses.

e Deactivation Phase

Assumed the cost of mitigation measures is about 50% of pre-
construction and construction phases and duration of deactivation phase is also about 50%
of pre-construction and construction phases. Therefore, the total cost of solid waste
management is estimated at USD 13,000.
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B. Benefits of Mitigation Measures

Benefits of mitigation measures are the savings in economic cost between
without and with mitigation measures. As environmental cost of the impacts without
mitigation cannot be estimated, the benefits cannot be estimated as well.

C. Cost Effectiveness of Mitigation Measures

All proposed mitigation measures for the Project are conventional and
established practices. They are most cost effective compared to other alternative measures.
Their cost effectiveness should not be evaluated based on environmental benefits to be
gained from the investment. The Project has to comply with international environmental
management standards for the industry.

1.11.4 Intangible Impacts

Intangible impacts are impacts that are not possible to estimate their economic
costs. For this Project, the intangible impacts include:

e  Visual pollution: the Project will change the scenery of the corridor from
green hilly area to an open land strip.

» Psychological impact on people living near the pipeline corridor due to
concern on accidental fire or explosion at the pipeline.

1.12 SAUMMARY OF ENVIRONMENTAL MANAGEMENT PLAN

1.12.1 Purpose and Objectives of the EMP

The purpose of this EMP is to provide a framework for environmental
management in all phases of the Project to the parties responsible for environmental
management of the Project, including the Project Proponent, the Contractor, and the Entity
to be set up for the operations and maintenance of the pipeline and its associated facilities.
The objective of this EMP is to prescribe what will need to be done to: (i) minimize
environmental (and social) impacts of the Project; and (ii) ensure that the environmental
performance of the Project in all phases will comply with applicable laws and regulations,
conditions of the environmental licensing, international standards and industry best
practice.
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1.12.2  Content of the EMP and Its Application

As activities and consequential impacts in each Project phase are different in
nature, scope and responsible parties, the EMP will consist of three EMPs: (1) Construction
EMP (CEMP); (ii) Operational EMP (OEMP); and (iii) Decommissioning or Deactivation
EMP (DEMP). The three EMPs are implemented within the corporate’s environmental
policy framework and national legal and institutional framework as applicable to each
Project phase.

1.12.3  Corporate Environmental and Social Policies
TIMOR GAP, E.P. states its environmental and social policy as follows:

Our company is committed to the promotion of quality, health, safety and
environmental (QHSE), as well as social responsibility. There are the values that shape the
way TIMOR GAP, E.P. conducts its business.

Therefore, the Project Proponent is obliged to make its best efforts to strive for
excellent environmental performance of this Project.

1.12.4 The Content of EMP in General

Environmental management in each phase of the Project is based on the basic
principle of management known as the PDCA cycle (see Figure 12.4-1 of Chapter 12 in the
Main Report).

1.12.5 Summary of EMP

Key issues of environmental management plan (EMP) which comprise potential
impacts, proposed mitigation measures, monitoring program, risk assessment, responsible
parties and cost estimates are summarized based on each phase of implementation, as shown
in Table 1.12-1, Table 1.12-2 and Table 1.12-3 respectively.
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TABLE 1.12-1

ENVIRONMENTAL MANAGEMENT PLAN DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES

with space, pipe
laydown area with
materials and shed
including satellite camp

land requirement.

communities.

e Agricultural land and forest
land which are within 90 m
strip of pipeline corridor.

persons in Bobe and Bonuc sub-villages

» The Project Proponent
to coordinate with the
Ministry of Public
Works, Transport and
Communication.

Activities/Issues Potential Impacts Sampling Location Mitigation Measures Mitigation Cost Mltlgz}n‘o‘n . Paramc'eter'to be Monitoring
Respounsibilities Monitoring Frequency
Land requirement for Loss of about 255 ha of © Built up area in Bobe and e Compensation for forest and agricultural Compensation cost will be | o The Ministry of Public To be managed and To be managed by the
establishment of base forest land and 205 ha of Bonuc sub-villages where the land covered by the Ministry of Works, Transport and identified by the Ministry of | Ministry of Public
camp, office, corridor agricultural land in relation to corridor cut through the o Compensation and relocation for affected Public Works, Transport Communication. Public Works, Transport Works, Transport and
and Communication. and Communication. Communication.

Fugitive dust Site
clearing, excavation

work, move of heavy
equipment and vehicles
along the dirt road will
generate fugitive dust

Fugitive dust includes:

e TSP about 411 pg/m?
compared to standard of
exceeding 230 pg/m>.

o PMjg about 214 pg/m?
compared to standard of
not exceeding 150 pg/m?

* At construction site such as
stockpiles, vehicles and roads
leaving the construction sites

e At sensitive area of the two
nearest communities to the
pipeline corridor, namely
Bonuc and Bobe sub-villages.

o Spray water at and around the

construction areas and access roads during
site preparation and grading.

e Limit speed for vehicles and trucks not to

exceed 40 kmv/hr.

s Restore, resurface, and rehabilitate the

disturbed areas as soon as practicable after
completion of construction or disturbance.

e Prohibit the open buming of waste in the

pre-construction area.

¢ Dust masks should be provided (where

applicable) to all workers.

¢ For construction site including spoil

placement sites:

- Use watering or other effective
techniques on unsealed areas;

- Rehabilitate construction sites and spoil
placement as soon as the land becomes
available.

¢ Take measures (e.g. rumble bars and

wheel wash bays) to ensure dust-creating
material (earth or similar material) is not
transported from the construction sites to
roads or other areas in the public domain.

e Cover all trucks carrying spoil or other

loose materials.

e Clear and remove all loose earth and

similar material spilled or deposited
within the construction sites and the
transport routes from trafficked areas.

e Take measures to avoid impacts of dust on

adjacent properties such as:
- Modify construction methods;
- Increase dust suppression measures; or

— Cessation of work when no other
reasonable or practical measure is
available.

To be included in the total
construction contract cost

¢ The Contractor under
the supervision of the
EHS Manager of the
Project Proponent.

¢ Total Suspended
Particulate (TSP-24 hrs)

e Particulate Matter less

than 10 micron (PM10-24

hrs) Nitrogen dioxide
(NO»)

* Wind speed and direction

(WS/WD)

* Regular inspection
(weekly minimum)
by in-house staff.

» Twice a year
monitoring over the
construction period,
by the third party.

® Once for 3
consecutive days
cover in the period
that construction is
passing the two
nearest communities.
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TABLE 1.12-1

ENVIRONMENTAL MANAGMENT PLAN DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities/Issues

Potential Impacts

Sampling Location

Mitigation Measures

Mitigation Cost

Mitigation
Responsibilities

Parameter to be
Monitoring

Monitoring Frequency

Gaseous emissions
Operations of diesel-
powered heavy
construction equipment,
vehicles and generator
sets will generate
gaseous emissions
during the construction.

¢ Gaseous emission will be
mostly generated by
typical pollutants such as
NOy, SOy, CO, and
particulate in the exhaust
gases discharged from the
engines.

¢ Its effect would be on
health of construction
workers.

e Construction site

e Two nearest communities,
comprising:
- Bonuc and
- Bobe sub-villages.

e Manage the movement of construction
vehicles entering and leaving the
construction sites to avoid the potential
for vehicle emissions impacting on
adjacent properties such as avoiding or
minimizing queuing on streets
approaching the worksites or adjacent to
other sensitive activities;

¢ Adopt procedures to avoid construction
vehicles idling for excessive periods (e.g.
more than 5 minutes) if required to queue
to enter the construction sites;

¢ For stationary plant and equipment
powered by diesel motors, take measures
to avoid or mitigate and manage the
potential impacts of exhaust emissions on
adjacent residential or other sensitive
activities such as all equipment powered
by diesel motors are fitted with emission
control measures, and are regularly
maintained to manufacturers’
specifications.

¢ Maintain all construction equipment in
proper working conditions according to
the manufacturer’s specifications.

¢ Provide adequate training to the
equipment operators in the proper use of
equipment.

o Use the proper size of equipment for the
job.

o Use the equipment fitted engines with
latest low emission technologies.

e Perform on-site material hauling with
trucks equipped with on-road engines

¢ Encourage and provide carpools, shuttle
vans, transit passes and/or secure bicycle
parking for construction worker
commutes.

To be included in the total
construction contract cost

e The Contractor under
the supervision of the
EHS Manager of the
Project Proponent.

e Nitrogen dioxide (NO,)

e Sulfur oxides (SOx)

e Vehicle motors idling for
periods exceeding 5
minutes while in queues
to access construction
sites (on-going).

¢ Inspect the position of
stationary plant and
equipment powered by
diesel engines to ensure
exhaust emissions are
directed away from
sensitive activities and
neighboring properties
(initially on
establishment).

¢ Regular inspection
(weekly minimum)
by in-house staff.

e Twice a year
monitoring over the
construction period,
by the third party.

¢ Once for 3
consecutive days
cover in the period
that construction is
passing the two
nearest communities.

Noise level

Operations of heavy
construction equipment
during land clearing,
pipeline lowering, and
backfilling, etc. would
generate noise.

¢ I oud noise will disturb
and cause annoyance to
hearing capacity of the
people in surrounding
area.

* Loud noise over long
period will cause hearing
impairment.

e Construction site

o Two nearest communities,
comprising:
- Bonuc and
- Bobe sub-villages

Design

* Design to use construction equipment that
generate low levels of noise with adoption
of best available technologies to minimize
noise.

¢ Conduct a noise survey covering the
identified sensitive receptors to update the
existing baseline data in the Final EIA
Report.

* Demonstrate through predictive modeling
of the proposed construction techniques
and monitoring ambient noise readings
prior to construction to establish pre-
disturbance levels, the likely levels of
noise due to construction works
throughout the construction period.

To be included in the total
construction contract cost

o The Contractor under
the supervision of the
EHS Manager of the
Project Proponent.

e Leq 1 hr
¢ Leq 24 hrs
¢ Lmax

e Regular inspection
(weekly minimum)
by in-house staff.

e Twice a year
monitoring over the
construction period,
by the third party.

¢ Once for 3
consecutive days
cover in the period
that construction is
passing the two
nearest communities.
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TABLE 1.12-1

ENVIRONMENTAL MANAGMENT PLAN DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities/Issues

Potential Impacts

Sampling Location

Mitigation Measures

Mitigation Cost

Mitigation
Responsibilities

Parameter to be
Monitoring

Monitoring Frequency

Noise level

Operations of heavy
construction equipment
during land clearing,
pipeline lowering, and
backfilling, etc. would
generate noise.

(cont’d)

Pre-Construction and Construction Noise

o Construction works which generate
excessive levels of noise must be carried
out, only during the period between 6.30
am to 6.30 pm Mondays to Saturdays.
Such counstruction works on Sundays or
public holidays will need approval from
the resident engineer of the Project
Proponent.

e Protect the affected sensitive receptors
beyond standard construction hours such
as installation of acoustic walls or noise
barriers.

e The noise reduction at the perimeter could
be achieved using an acoustic wall or a
sound barrier (Steel 18 ga with 1.27 mm.
thickness which transmission loss of 25
dB(A) or equivalent) at least 3 m high
with adequate length to block the noise
emanating to the receptor.

¢ Provide ear plugs or ear muffs to workers
operating in the excessive noise areas.

o Limit speeds of vehicles in the
construction site, not exceed 40 km/hr.

¢ Include measures to achieve the
construction noise targets such as:

- Commence advanced notification of
works and undertake on-going
consultation with potentially affected
property owners and occupants.

- Establishing temporary noise barriers
between construction worksites and
sensitive receptors.

- Fitting noise-reduction measures to all
equipment engaged in the construction
works;

¢ Designing worksites to minimize potential
noise impacts on nearby sensitive places.

Wastewater

Daily activities of the
workers/employees in
relation to kitchen,
canteen, toilets, bath
rooms, and wash water
in the base camp and
satellite camp will
generate wastewater.

Wastewater volume will be

from:

e about 15.3 m*day from
base camp

e about 1.9 m*/day from each
satellite camp.

At the outlet of retention pond

at the 3 worker camps

Design Concept

The Contractor will prepare detailed design
of a wastewater management system for the
worker camp, consisting of a collection
system and a simple treatment system. Its
proposed design concepts are:

For Domestic Wastewater

e Toilet wastes will be separated from grey
water or sullage.

To be included in the total
construction contract cost

¢ The Contractor under
the supervision of the
EHS Manager of the
Project Proponent.

pH

Total Nitrogen
Temperature

Total Suspended Solid
Oil and Grease

BOD:s

COD

Total Phosphorus
Sulfides

Twice a year during
construction
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TABLE 1.12-1

ENVIRONMENTAL MANAGMENT PLAN DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities/Issues

Potential Impacts

Sampling Location

Mitigation Measures

Mitigation Cost

Mitigation
Responsibilities

Parameter to be
Monitoring

Monitoring Frequency

Wastewater

Daily activities of the
workers/employees in
relation to kitchen,
canteen, toilets, bath
rooms, and wash water
in the base camp and
satellite camp will
generate wastewater.

(Cont’d)

e Toilet wastes will be discharged into a
septic tank(s) with a hydraulic retention
time of about 5 days. The volume of toilet
wastes is estimated at about 20% of the
total volume of domestic wastewater. The
septic tank effluent (septage) will be
discharged into the retention pond.
Alternatively, toilet wastes will be treated
in a package treatment plant using an
aerobic process.

¢ The temporary retention pond within
worker camp site areas will be designed
as an oxidation pond.

During Construction

¢ Water in the retention pond will be used
for dust suppression on unpaved areas in
the construction site, and also for
watering of the green area.

o The remaining volume will be discharged
into the water sources.

Construction Waste

o Activities related to
site clearing,
excavation, concrete
works, steel works,
piping works,
installation of
equipment, and
construction of
buildings will
generate wastes.
Daily activities of the
workers will generate
non-construction
wastes, including
wastes from canteens
and offices such as
paper, food and
beverage containers,
food wastes, and
other domestic items.

An amount of waste is

equivalent to:

o About 237 tons of
construction waste over the
60 km length of pipeline
corridor, or about 0.2
tons/day over the period of
36 months.

e About 0.8 m®/ day of waste
from workers.

s About 0.25 tons/month of
hazardous waste.

o Construction site
o Waste disposal area

Design and Planning before Commencing

the Construction

e Design own disposal facility, preferably
within the construction site.

e Design the construction methods to
generate the least amount of wastes.

¢ Design methods of waste transport and
disposal.

¢ Prepare an action plan for waste
management to reflect cumulative results
of the previous quarters.

s Consider using materials and products
that have a recycled content.

e Arrangements with suppliers to return any
unused construction materials;

o Where possible, goods to be ordered in
bulk to minimize packaging waste and
packaging material returned to the
supplier wherever practicable; and

During Construction

Waste Segregation

¢ Design and implement a waste
segregation system.

* Provide an appropriate number of
containers with adequate volume and
appropriate materials at strategic locations
to support the segregation in terms of
recycling, reuse and disposal sub-
categories.

To be included in total
solid waste management
cost of 25,820 USD.

The Contractor under the
supervision of the EHS
Manager of the Project
Proponent.

e Efficiency of the
collection,

¢ Storage, and disposal
volume, and

¢ Record keeping

¢ Daily site inspections,
and

o Detailed weekly site
inspections.
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TABLE 1.12-1

ENVIRONMENTAL MANAGMENT PLAN DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities/Issues

Potential Impacts

Sampling Location

Mitigation Measures

Mitigation Cost

Mitigation
Responsibilities

Parameter to be
Monitoring

Monitoring Frequency

Construction Waste

o Activities related to
site clearing,
excavation, concrete
works, steel works,
piping works,
installation of
equipment, and
construction of
buildings will
generate wastes.

¢ Daily activities of the
workers will generate
non-construction
wastes, including
wastes from canteens
and offices such as
paper, food and
beverage containers,
food wastes, and
other domestic items.
(Cont’d)

Waste Collection and Storage

e Collection and transport each sub-
category of segregated wastes on daily
basis.

e Provide a roofed storage area with
adequate space for storing the segregated
wastes waiting for the on-site or off-site
reuse or recycling.

¢ Special design the storage area for
hazardous waste to prevent spills or leaks
onto the soil.

Waste Reuse and Recycling

o Chipping and mulching of vegetation and
reuse for landscaping purposes;

¢ Reuse of excavated material as fill at
approved fill sites;

o Topsoil free of weeds to be stockpiled and
stored for re-use, if possible;

o Collection and return of packaging
materials (e.g. pallets) to suppliers
wherever practicable;

e Remove any contamination inadvertently
deposited in recyclable waste material
containers. Provide cleanup of excessive
contamination at recycling vendor
locations when such contamination is not
controlled at the project site.

¢ Collection and recycling of used oils by a
licensed contractor;

e Collection by a licensed contractor of
empty oil and fuel drums and other
containers for return to recycling
facilities;

Waste Disposal

¢ Disposal of the remaining wastes that are
unable to be reused or recycled in the
approved landfill site.

* Prohibit haphazard disposal of
construction waste in or off the
construction site.

¢ Inert wastes such as broken tiles, bricks,
plastics should be used for filling the site
in areas planned to be vacant space.

e No buming of wastes.

¢ Decomposable wastes such as food
wastes and vegetation may be disposed of
by composting.

e Hazardous wastes will be handled by a
licensed hazardous waste contractor,
otherwise finding for appropriate
arrangements for incineration, safe
permanent storage, or other appropriate
methods of disposal.
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TABLE 1.12-1

ENVIRONMENTAL MANAGMENT PLAN DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities/Issues

Potential Impacts

Sampling Location

Mitigation Measures

" Mitigation Cost

Mitigation
Responsibilities

Parameter to be
Monitoring

Monitoring Frequency

On-site Record Keeping
Design and maintain record keeping
procedures with provisions for:

e Tracking collections of waste materials at
the sites and deliveries to recycling, reuse,
salvage, and landfill facilities.

¢ Maintaining on-site logs that include for
each load of materials removed from the
site: type of material, load weight,
recycling/hauling service, and date
accepted by recycling service or landfill.

Hydrostatic Test Water

Hydrostatic test of all
four installed pipes
generate tested water.

water.

Discharge of 9,900 m?® tested
water to natural receiving Base

Receiving water at Suai Supply

¢ Formulate and submit a hydrostatic test
plan for approval.

¢ Conduct the hydrostatic test with specific
practices.

To be included in the total
construction contract cost

The Contractor under the
supervision of the EHS
Manager of the Project
Proponent.

e pH
¢ Temperature
¢ Suspended Solids

Once after construction,
at the beginning, middle
and end of the discharge
of hydrostatic test
water.

turbidity.
level.

turbidity returns to its normal

on impacts on water quality, particularly

turbidity or suspended solids.

e For each river, the Contactor will:

— Conduct a survey of downstream
water user, river bed and embankment
conditions at the proposed
construction section.

— Estimate the duration and magnitude
of likely impacts of the in-river
construction activities on river water
quality.

- Submit an action plan containing
results of the surveys and impact
assessment, and proposed methods of
construction and mitigation measures
to be implemented in each river.

Construction

s Undertaken in the low flow conditions,
and should be completed with all
temporary facilities in the river
completely removed before the high flow
season.

¢ Minimize the areas that will be disturbed,
including the river bed, bank, access to
the construction site, and laydown area.

e The on-land construction area near the
river bank will have appropriate measures
to minimize soil erosion during rainfalls.

* The on-land construction area will be
rehabilitated to its previous conditions as
soon as the construction is completed.

Water Turbidity A small turbidity plume At 100 m and 200 m Design and Planning To be included in the total | The Contractor under the |« pH 2 times; before and
In-river construction of | would be observed in the downstream of the 12 river e Ensure the design of pipeline bridge for construction contract cost supervision of the EHS +« DO during construction.
pipe support columns river around the site, over a construction sites each river and the method of its Manager of the Project » Suspended Solids

will cause water short distance before the construction will give due consideration Proponent. o Turbidity
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