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CHAPTER 1
EXECUTIVE SUMMARY
1.1 INTRODUCTION

The Environmental Impact Statement (EIS) of the Nova Betano Project presents
results of an EIA study conducted for the Project by the Consultant on behalf of the Project
Proponent-TIMOR GAP, E.P. in accordance with the Government of Timor-Leste
(Government) 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 primary information on existing environmental conditions of the
project area, public consultations, and consultations with the Project Proponent.

The Project is an integral component of the Tasi Mane Project, which has been
designated in the Timor-Leste Strategic Development Plan 2011-2030 as a key pillar of the
nation’s future development.

The Nova Betano Project will support the Betano Refinery Project in providing
housing, infrastructure, and service facilities for the refinery workforce, and for
communities to be moved from the land acquired by GoTL for the refinery project. In
addition to this Project, the Betano Refinery Project will also be supported by two other
projects: (1) water supply project; and (ii) pipeline project to convey refinery products to
Suai Supply Base.

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.
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1.3 DETAILS OF THE EIA CONSULTANT

The Consultant is TEAM Consulting Engineering and Management (TEAM) in
association with ATT Consultants Co., Ltd. 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.

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 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.

1.4 DESCRIPTION OF THE PROJECT

14.1 Identification of the Project

Nova Betano Project is conceived to support the Betano Refinery Project in
providing housing and social services for the refinery workforce and about 20 families to
be relocated from an area to be used for the refinery site. The Strategic Development Plan
(SDP) identifies Nova Betano Project.
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1.4.2 Category of the Project

Under the Decree-Law No. 5/2011, the Project is classified by NDCPEI as
Category A, thus requiring an EIA study.

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

The proposed Nova Betano city will cover a land area of 1,190 ha in
Manufahi District. The distance from the project’s center is about 6.50 km to the Betano
Refinery site, and about 5 km north of the existing Betano village. The Betano to Same
main road traverses the Project area in the north-south direction.

B. Nature and Size of the Project

The Project is essentially a new city development project to build up
facilities on a vacant land. Therefore, the development will be based on mixed land use to
create facilities to serve various city functions. The new town will be planned to
accommodate initially about 14,500 residents. The development density is light as the
population density will be initially at about 1,218, persons’km?. Figure 1.4-1 shows
indicative layout of this new town. The intended spatial development for Nova Betano is
presented in the GoTL publication Book 7 Master Plan and Urban Design Package of Nova
Betano and can be summarized in Table 1.4-1.

1.4.4 Project Status and Schedule

The Nova Betano new town is to support the operation of Betano Refinery which
is planned to commence commercial operation in 2022. As stated in the Spatial Design
Planning for Southern Coast of Timor-Leste, this new town will be developed in four
stages.

At the time of preparing this EIS, no information is available on the development
schedule of this Project. Therefore, the Consultant needs to work out a provisional
development schedule for use in the EIA study. The provisional development schedule is
based on experience of the Consultant in projects of similar nature in Thailand and the
schedule of Betano Refinery Project.
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TABLE 1.4-1
SUMMARY OF SPATIAL DEVELOPMENT PLAN

Designated Land Use Area (ha) Information

Eastern Area

Single family houses 240.1 Four areas of single house units and
amenities
240 m? houses on 450 m? lots
Multi-family apartments 51.2 96 m? living space per apartment
Employee dormitory 19.7
Schools 20.0 International school and associated

facilities, and National school and
associated facilities.

Business hotel 8.6

Hospital 28.7

Commercial area 16.4 Town center and supermarket

Community center 10.7 Assembly hall, sporting facilities, restaurant,

and library

Park and recreation areas 93.7

Golf course and driving 437

range

Golf residences 14.0

Gate landmark entrance 1.5

Public services 9.6 Security office and fire department

Infrastructure and Support 79.0 Storm water pond, water supply and

facilities facilities, sanitation, and Power plant
Total 636.9

Western Area

Resettlement area 114.6 Residential area with 68 m* houses on 300

m” lots, primary and secondary schools,
church, and market

Hotel 13.8

Offices 77.3

Recreation park and open 302.9

space

Infrastructure and Support 45.4 Storm water pond, water supply and

facilities facilities, sanitation (sewerage and
wastewater treatment), power plant.

Total 554
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1.4.5 Justification and Need for the Project

From Section 2.1-1dentification of the Project, it is clear that the justification and
need for this Project are solidly grounded on the justification and need for the Betano
Refinery Project in the SDP 2011-2030. There are no urban settlements nearby the refinery
site which can accommodate the refinery workforce, related businesses, and dislocated
families to be moved from the refinery site. Therefore, a new urban area will have to be
developed to support the establishment of the refinery and petrochemical industry complex.

1.4.6 The Proponent’s Endorsement of the EIS

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

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 (MREIS)” prepared by NDPCEIL
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 appendixes while the proposed
Environmental Management Plan is presented as a separate document. The main text of the
EIS 1s structured as follows:

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
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1.5 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

The policies, laws and regulations in environmental management that 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)
i1s 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 No. 5/2011 on Environmental Licensing: This law established
procedures and mechanisms for the EIA process and the issuance of Environmental
License. This law is enforced on all new private and public development project. The
issuance of environment license to a proposed project is contingent upon submitted EIA
and environmental management plan (EMP) by the project proponent.

1.5.3 Laws and Regulations Specific to Individual Issues

Relevant Laws and Regulation are summarized in table below:

SUMMARY OF LAWS SPECIFIC TO INDIVIDUAL ISSUES

Issues Laws and Legislation

1. Social Impact Management | 1. Government Resolution No. 20/2014 6 Aug on Maximum
value for payment on land in Tasi Mane Project in Suai

2. Land Acquisition and Resettlement
- Constitution, Article 54

- Decree Law No. 6/2011 of 9 February on
Compensations for Evacuating Stage Real Property

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

— The United Nations Transitional Administration in
East Timor (UNTAET) Regulation 2002/08, the Labor
Code for Timor-Leste

2. Ecological Protection 1. The World Database on Protected Area (WDPA) January
2015

2. Decree Law No. 6/2004 of 21 April 2004 on General
Bases of the Legal Regime for the Management and
Regulation of Fisheries and Aquaculture

3. Cultural Protection The Government Resolution No. 25/2011, 14 Sep Protection
of Cultural Heritage

PCT/ENV/RES918/P03350/RE17319-CH1-EIS Nova Page 1-7
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154 International Conventions, Treaties and Agreements

Timor-Leste has signed several international conventions, treaties and
agreements related to the environment. The relevant ones are shown and elaborated in
Section 3.5 of Main Report.

1.5.5 International Policies, Guidelines and Standards

Relevant international policies, guidelines and standards are summarized in table
below:

SUMMARY OF INTERNATIONAL POLICIES, GUIDELINES AND

STANDARDS
Issues Policy/Guideline/Standards
Environmental and Social IFC Performance Standards on Environmental and Social
Sustainability Sustainability, International Finance Corporation, World
Bank Group, January 1, 2012
Environmental, Health, and Environmental, Health, and Safety (EHS) Guidelines-
Safety General EHS Guidelines: Introduction, International Finance

Corporation, World Bank Group, April 30, 2007

Workers’ Accommodation Workers’ accommodation: processes and standards.

A guidance note by IFC and the EBRD, International
Finance Corporation, World Bank Group and European
Bank for Reconstruction and Development, August 2009

Industrial Pollution Control and | World Bank’s Pollution Prevention and Abatement
Recommends Emission and Handbook 1998 Toward Cleaner Production,

Ambient Standards The International Bank for Reconstruction and
Development/The World Bank, Washington, D.C., 1999

Environmental Management ISO 14001, International Organization for Standardization,
System iso.org, 2015

Health and Safety Management | OHSAS 18001 Health & Safety Standard, The Occupational
System Health & Safety Group, 2007

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 and the emission or source standards are given in Section 3.7 of
the Main Report.
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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 surrounding the project
site from which the Project impacts could reach and, thus, baseline environmental
information should be collected. In this Study, the geographical study limit is roughly
defined at 5 km extending from the center of the project site. This geographical study limit
is covers 78.6 km? (7,860 ha) of a circular area around the project site.

B. Contextual Study Limit

The MREIS defines the contextual study limit to consist of five groups of
components: (1) physical components; (i1) ecological components; (iii) economic components;
(iv) social components; and (v) cultural components. These five groups of components
cover 36 components as indicated in the MREIS.

1.6.2 Physical Components

The study area is located in Same sub-district and is the capital of Manufahi
district. The results from the field surveys and secondary sources are as follows:

e Climate: 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. However, annual variation of the climate
is normally experienced caused by the effects of El Nifio-Southern Oscillation and the
Indian Ocean Dipole. The average monthly temperature ranged from 23.9-28.1 °C. The
average annual rainfall is about 1,376 mm, the maximum monthly rainfalls are found in
May. The average daily wind speed varies little throughout the year and ranges from 0.8-
1.0 knots. The prevailing wind directions are southeast and northeast, respectively.

e Topography: Nova Betano is separated into two parts, Nova Betano East
and Nova Betano West. The total covering area according to the map is about 1,190
hectares, and the topography is gently sloping to undulating-hilly and mountainous area.
Details of the Nova Betano area are (1) Nova Betano West is located close to Karaulun
River and it is composed of a high mountain range at the northern part and the center of
this area. In the southern part, general topography is gently to undulating hilly which is
proposed to be a residential area. And (2) Nova Betano East is generally gently sloping to
undulating-hill area with the highest peak elevation of + 169 meters local datum. There is
a plain at the southern part with ground elevation of + 82 meters local datum.

e Geology: The Betano site is underlain by the composed of five rock
formations following: (1) Suai Formation; (2) Baucau Limestone Formation; (3) Bobonaro
Scaly Clay Formation; (4) Viqueque Formation; and (5) Wai Bua Formation.

PCT/ENV/RE5918/P03350/RE17319-CHI-EIS Nova Page 1-9
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o Seismology: The earthquake data that was recorded during May 1998 to
July 2010 for four areas around Betano (onshore and offshore) was shown in the Tasi Mane
Project-Betano Petroleum Refinery and Beaco LNG Plant, (TIMOR GAP E.P., 2012).
Moreover, the areas on the southern parts of the new town which was located close to the
coastal plain has to pay a lot of attension on soil liquefication due to thick soil covering.

e  Air quality: Volatile Organic Compounds (VOCs), Nitrogen Oxides (NOx),
and Sulfur Oxides (SOx) less than the limit of reporting. Particulate Matter less than 10
micron (PMio) less than the 24-hour average concentration of US EPA Standard.

e Noise: The primary noise source was associated with vehicular traffic. The
Liinear, peak Values were 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 minute
(Laeq), range from 45.5-62.4 dBA.

e  Groundwater

Groundwater Aquifer: The Nova Betano consists of three groundwater
aquifer types as follows: Localised-Low potential, Fissured-High potential, and
Intergranular-High potential.

Groundwater Quality: The condition of groundwater within the study area
is not good for drinking, but still applicable for domestic uses.

e  Surface Waters

Hydrology: Nova Betano is located approximately 7 km inland adjacent to
Karaulun River catchment with area of approximately 554 km?. And hydrological unit for
the Nova Betano area is Clere and Belulic.

Surface Water Quality: Water quality in the tributaries of the Maran River
is suitable to be used as freshwater preservation, livestock and irrigation.

e  Coastal Water Quality: The results showed 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.

e  Marine Waters

Oceanography: Three amplitudes of corresponding constituents used as an
indicator of tide’s type that used the factor F to classification. In Betano of Timor-Leste,
the factor F is 0.48 in case of water level that the tide can be classified as mixed-mainly
semidiurnal tides. The area has two uneven high tide a day, sometimes one high tide and
one low tide each day.

Marine Water Quality: Marine water was clean as indicated by high levels
of dissolved oxygen and very low concentrations of heavy metals and organic pollutants.
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Data on background levels of heavy metal would benefit in the management of coastal
water to protect the marine ecosystem.

e Sediment Quality: Sediment were not contaminated by heavy metal and
organic pollutants. That means the sediment is suitable for ecosystem.

e Soil: The soil characteristic in the Nova Betano can summarized based on
the topography which composes of 1) flat plain 2) hilly or mountainous area, and 3) river
flood plain. The flat plain is underlain mainly by 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. Soil investigated properties with result of Standard Penetration Test (SPT). Soil
quality within the project area is the alkaline soil and low level of organic matter and
nutrient accumulation

1.6.3 Ecological Components

e  Wetlands: There is no wetland within Nova Betano project area and area
within 5 km radius around the project site. '

e  Mangrove: There is no mangrove area within Nova Betano project area and
area within 5 km radius around the project site.

e Coral: 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).

e Fishery: Nova Betano is located in an extensive area of secondary moist
deciduous forest on the hill at Betano village, Same Sub -district, Manufahi district, and
located 5-6 km. northwest of the coastline. Therefore, there is no fisheries zone within 5
km radius of the proposed project.

e Protected Areas and National Parks: There are no protected areas and
national parks within Betano Refinery project area and area within 5 km radius around the
project site.
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¢ Flora and Fauna

Project Area (Nova Betano Area): There are 64 species of wildlife from 56
genera in 42 families from 17 orders. There are 11 species of mammal, 41 species of birds,
9 species of reptiles, and 3 species of amphibian. There are 4 types of wildlife habitats as
mixed deciduous forest, mixed deciduous forest intermingled with teak plantation and
palm, field crop area, urban and built-up area.

Project Study Area (5 km Radius around the Project Site): There are 78
wildlife species in 66 genera, 46 families from 20 orders. There are 15 species of mammals,
51 of birds, 9 species of reptiles, and 3 species of amphibians. There are 5 types of wildlife
habitat comprising mixed deciduous forest, mixed deciduous forest mixed with teak
plantation and palm, riparian forest, agricultural area and communities.

e Forests

Project Area (Nova Betano Area): 2,763.6 ha (93.98%) of Nova Betano
Project site is covered with forest area with at least 110 plant species. The forest types found
are mixed deciduous forest and mixed deciduous forest intermingled with teak. There are
2 Vulnerable species of [IUCN 2015. There are not Rare, Endangered and Endemic species
in CITES List. There are 2 Endangered species of Timor-Leste Status.

Project Study Area (5 km Radius around the Project Site): The forest area
covers 13,875.08 acres or 71.49% of forest area with at least 158 plant species. The forest
types found are mixed deciduous forest; mixed deciduous forest intermingled with teak
plantation and palm; and riparian forest. There are 2 Vulnerable species of IUCN 2015.
There are not Rare, Endangered and Endemic species in CITES List. There are 2
Endangered species of Timor-Leste Status.

e Coastal Resource: A total of 1,249 planktonic fauna from 17 taxonomic
groups were found. The most abundant fauna were the siphonophores, crustacean and fish
eggs, respectively. A total of 36 macroinvertebrates from 24 taxonomic groups were
collected. The most abundant families were Polychaeta (eunicid worm and spionid worms)
and Isopoda (isopod sea lice). Three benthic communities, including algae and
invertebrates were identified.

1.6.4 Economic Components

o Employment Sectors: Most of villagers in (1) Sessurai sub-village, (i1) Rai-
fussa sub-village, (iii) Leo-ai sub-village, (iv) Loro sub-village and (v) Lalica sub-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.

o 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).
For electricity supply, five sub-villages are supplied with electricity from Betano Power
Plant.
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e Land Use: The land use types within Nova Betano site are forest
(2,807.6557acres, 95.4805 %), agriculture area (106.5087 acres, 3.6221%), the residential
area covers about 13.7996 acres or 0.4693%. The land use types within 5 km radius are
forest area covers about 13,875.083 acres or 71.495%, agricultural land covers 1,569.492
acres or 8.087 %, built up area covers 806.395 acres or 4.155% and miscellaneous areas
cover 3,156.125 acres or 16.263%.

e Use of Forest and Other Natural Resources: The inland forest within five
sub-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. The grassland is used for grazing animals such as cattle and goat.

e Fishing: Nova Betano is located in an extensive area of secondary moist
deciduous forest on the hill in Betano village, Same Sub-district, Manufahi district, located
5-6 km. northwest of the coastline. There are no subsistence fishing in the river by villagers.

e  Agriculture: Main crops within the five sub-villages are maize or corn, rice,
cassava, banana, papaya and vegetable. Apart from growing crops, fruit trees and
vegetables, some households in the five sub- villages also engage in livestock raising such
as pig, poultry, cattle, goat and horse.

e  Tourism: The beach in the study area which is tourist site is Betano beach.
Betano beach is about 13 km south of the Same sub-district and 5.20 km west of project
site.

e  Other Industries: No industries in the project area. There 1s only one rock
quarrying factory located in Betano village, about 5 km from the Nova Betano project site.

e Land Transportation: Major road nearby the Nova Betano project site is
paved road, about 7 m wide without median divides, traffic lane, and shoulder. Most of the
local roads can be used all year round. Traffic conditions indicated very good traffic flow
condition at all station both during working day and holiday.

1.6.5 Social Components

e Population and Communities: The population in Sessural Sub-village is
about 1,011 persons, living in 212 households, giving an average household size of about
4-5 persons. The population consists of 485 female and 526 male, giving a female to male
ratio of 0.92 to 1. The population in Lalica Sub-village is about 702 persons, living in 136

households, giving an average household size of about 5-6 persons. The population consists
of 371 female and 331 male, giving a female to male ratio of 1.1 to 1. The population in
Rai-fussa Sub-village is about 434 persons, living in 87 households, giving an average
household size of about 5 persons. The population consists of 201 female and 233 male,
giving a female to male ratio of 0.86 to 1. The population in Leo-ai Sub-village is about
420 persons, living in 98 households, giving an average household size of about 4-5
persons. The population consists of 197 female and 223 male, giving a female to male ratio
of 0.88 to 1. Loro Sub-village, its total population is about 691 persons, living in 148
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households, giving an average household size of about 4-5 persons. The population consists
of 308 female and 383 male, giving a female to male ratio of 0.80 to 1.

The people in age group of 0-20 years is about 45%, followed by about 30% and
20% of the people in the age group of 21-40 and 41-65 years old respectively. The elderly
group of over 65 years old is the smallest proportion (only 6%). Similarly to age group of
the people at sub-village level, young generation is the largest population in the
communities.

Information about education is available only at the village level. The
majority of villagers in Betano Village do not have high education. About 35% of them
completed only primary education, and similar number are uneducated. = Despite ~ not
large study area, four major languages are spoken by the people here. Tetum Prasa and
Mambai are spoken by the largest proportion of the locals (about 40% of each language),
followed by Tetum Terik and Bunak. ‘

e Health Profiles of Communities: For Betano village, there is only one
hospital in Bemetan Sub-village and three health center located in Bemetan, Selihasan and
Loro Sub-villages. Most of the people here are relying on hospital service.

e Institutions, Schools and Health Facilities: Primary schools are available
in four sub-villages of Bemetan, Sessural, Lalica and Rai-fussa, but not Leo-ai and Loro.
Villagers in the project study area are relying on village hospital (Betano village), except
some communities and sub-villages which are far from the village hospital, they rely on
health center of the sub-village. The major communication network is mainly by mobile
phone. The major vehicle using within village are bicycle, followed by motorcycle and
small number of car/van.

e  Communities Structures and Family Structures: The local communities
pay respect to their leaders, chief of village, and the mediator in particular. Normally, the
social groups are organized in response to community activities. Youth group is active at
the community level. The number of members of each youth group varies from place to
place. The group in Betano Village had 2 representatives from each sub-village. The youth
groups help in community functions when required such as in religious ceremonies, or when
the communities ask for their assistance. Local NGOs-KSI (Kdadalak Sulimutuk Institute)

provides micro-financial and environmental education.

e Land Ownership: For 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.

o Natural Resources Utilization: Natural resources utilization can be
classified into 3 categories of medicine, housing and fuel.
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1.6.6 Cultural Components

o  Cultural Heritage: The majority of the people here are Austronesian
(Malayo-Polynesian) and Papuan. Most of the people practice Catholic. Very small number
of people practice Protestant, Muslim and others.

e  Archeological and Historic Sites: There is an old port of Portuguese in the
Betano sub-village. Another historical site is in the Raifusa sub-village called “Ancient
Spring” that is used for consumption such as drinking, cooking, washing and agriculture

e Sacred Sites: there is a cemetery in the Bobe community in Foho Ailico
village. This cemetery is located about 2.20 kilometer to the south-west of Nova Betano
site.

e 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 include mean monthly temperatures and mean monthly rainfalls. The details are
summarized as follows:

o  Temperatures: the monthly mean temperatures of 11 climate stations in
Timor-Leste. The monthly mean temperatures ranged from 20 °C to 30 °C during the wet
season and 16 °C to 27 °C during the dry season. The data show that the annual mean
temperature increased over the reporting period at an average rate of 0.016 °C/year.

e  Rainfall: The highest monthly rainfalls of about 250 mm were 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 by 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, while the low emission
scenario (RCP2.6) predicted an increase up to 0.5 °C.
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(2) Rainfall: In the long term, the rainfall pattern may change. Depending on
the emission scenarios used in the projections, the beginning of the wet season may delay
about 20 days, while that of the dry season about 11 days.

1.7.3 Implications for the Proposed Project
A. Source of Potential Impact

(1) Pre-construction and Construction Phases: The main source of GHGs
during these phases is the worker transportation to and from the site, on-site equipment used,
and the transportation of equipment and material to the site activities.

(2) Operation Phase: The main source of GHGs during this phase is the
energy consumed of the residents.

(3) Deactivation Phase: The operation of diesel engine equipment such as
asphalt mix trucks, backhoes, bulldozers, and trucks, etc., is the main source of GHGs during
these phases.

B. Predicted GHGs Emissions

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

Phase Source GHGs Emission
(Tonne of COze)
Pre-construction and | The worker transportation to and from the site, 9,384

Construction Phases | on-site equipment used, and the transportation of
equipment and material to the site activities.

Operation Phase The energy consumed for the resident 5,655

Deactivation Phase The worker transportation to and from the site, 2,346
on-site equipment used, and the transportation of
equipment and material to the site activities.

1.8 ALTERNATIVES

The alternative under consideration in this EIS include: (i) the project
size/design; (i1) water supply; (iil) wastewater treatment; (iv) solid waste, and electricity.
The results of the alternative selection are summarized as following:
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1.8.1 Alternative for Project Size/Design

From preliminary consideration, the Alternative 1 which covers an area of 1,190
ha is more suitable for the project development due to smaller coverage area than
Alternative 2 (1,232.2 ha). The Alternative 1 covers 15.1 ha of residential area and 20.7 ha
of field crop area smaller than Alternative 2. Therefore, the impact on the loss of economic
crop, relocation and livelihood for Alternative 1 will be less than Alternative 2.

1.8.2 Alternative for Water Supply System

The Alternative 1: fresh water resources from Karaulun River is more feasible
because of availability of runoff water of Karaulun River while very limited resources of
groundwater (Alternative 2). However, development cost of the water supply system from
surface water is relative high, so detailed study and detailed engineering design shall be
commenced prior to the execution of the Nova Betano Project. General layout of the water
supply of the Nova Betano.

1.8.3 Alternative for Wastewater Treatment System

The Alternative 1: stabilization pond is the most suitable wastewater treatment
system for the city compared with the other three alternatives (Aerated Lagoon, Oxidation
ditch, and Conventional activated sludge). The Waste Stabilization Ponds (WSPs) are large,
manmade water bodies. The ponds are filled with wastewater that is then treated by
naturally occurring processes. The ponds can be used individually, or linked in a series for
improved treatment. Three types of ponds consist of, (1) anaerobic, (2) facultative and (3)
aerobic (maturation). Each of them with different treatment and design characteristics. For
the most effective treatment, WSPs should be linked in a series of three of more with
effluent being transferred from the anaerobic pond to the facultative pond and finally the
aerobic pond.

1.8.4 Alternative for Solid Waste Management

The Alternative 1: sanitary landfill is suitable for waste management for the city
because of availability of land. Incinerator may cause some toxic gases, in case of the waste
is not completed burned. However, detailed study shall be conducted to compare the
advantage and disadvantage of these two methods.

1.8.5 Alternative for Electricity

The potential renewable power sources that can be used including Solar power
energy, Hydropower energy and Waste to Energy. The Alternative 1: solar power energy
is the most suitable electricity source for the city because of the use of relatively simple
technology to heat water (solar water heaters) and small maintenance requirement.
Moreover, this technology reduces air and water pollution. There are no greenhouse gasses
and it can mitigate the impact on climate change. However, to develop energy from this
source, detailed feasibility study shall be conducted prior to commencing of the project.
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1.9 IMPACT ASSESSMENT AND MITIGATION MEASURES

1.9.1 Identification of Impacts

Impact assessment will cover the pre-construction phase, construction phase,
operation phase, and deactivation phases as appropriate. The significant impact for each
phase is summarized in Table 1.9-1.

1.9.2 Significance Impact and Mitigation Measures

The impact of each identified issues during pre-construction, construction,
operation, and deactivation phases was assessed and proposed mitigation measures and
monitoring programs. Details are summarized in Table 1.12-1 to Table 1.12-3.

1.9.3 Incorporation of Mitigation Measures into Project Design

e Construction Wastes: There are four 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.

T

» Design for reuse and recovery

Yo

» Design for materials optimization

sy

» Design for waste efficient procurement
» Design for deconstruction and flexibility
e  Worker Camp: The contractor will be required to present designs of the

worker camp and support facilities, including storm drainage, wastewater pipes, water
supply system, electrical system, and other utilities and support infrastructure.

e  Waste Treatment Facilities: The township design will include designs of
wastewater treatment facilities and solid waste facilities.

1.9.4 Determination of Any Residual Impacts

Residual impacts of the identified environmental issues in the construction and
operation phases will be insignificant if the recommended mitigation measures are
implemented.
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1.10 SOCIAL IMPACT ASSESSMENT

As well as environmental impact, the social impact of each identified issues
during pre-construction, construction, operation, and deactivation phases was assessed and
proposed mitigation measures and monitoring programs. Details are summarized in Table
1.12-1 to Table 1.12-3.

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.

1.11.2 Economic Loss due to Environmental Impacts

The impact assessment in Chapter 9 clearly indicates that waste management
will be the main impact issues during the operational phase of the Nova Betano. The project
has to install all necessary waste management systems to ensure compliance with
international environmental standards and good environmental management practices.
Residual impacts will be small and will not cause significant impacts on the ecosystem,
groundwater resources, and livelihood of people living near the project site. Although the
impacts could not be quantified but it is expected that they would cause insignificant
economic loss for the following reasons:

Negative Economic Impact

e The area around the Project site is densely populated. Basic agriculture is
the main occupation of the people.

o The quantity of biomass from the clearing of 578.12 ha in the Project site is
estimated at 91,736 tons based on an average of 158.68 tons per ha measured in mixed
deciduous forest in one province in Thailand. The loss of 578.12 ha of vegetation and trees
is not considered significant considering the total forest area in the country, about 7,420
km? in 2010 or about 742,000 ha. This loss also has no ecological impacts as the Project
site is not part of any sensitive land ecosystem. Nevertheless, the loss should be
compensated by implementing a reforestation program.
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o The influx of workers could compete with the locals for limited local
resources such as foods, water, health service, and infrastructure services. This completion
could have impacts on the locals such as increased food prices, and inconveniences in using
infrastructure.

Positive Economic Impact
e Theinflux of workers will create demands for local goods and services, such
as foods, handicrafts, and personal services such as hair cutting.

e The demands of influx of workers would create business opportunities to
local people.

e The Project will increase local employment and cash flow in the local
economy.

o The Project will generate tax revenue to the local government and increase
regional revenue to improve basic infrastructure.

1.11.3 Costs, Benefits, and Cost-Effectiveness of Mitigation Measures

e  Costs of Mitigation Measures

Cost estimates for mitigation measures including emergency response plan,
social support program and corporate social responsibility program during the pre-
construction and construction, operation and deactivation phases are summarized in Table
1.11-1.

TABLE 1.11-1
PRELIMINARY COST ESTIMATES OF MITIGATION MEASURES

Project Phase Cost based on 2016 Price (USD)
Pre-construction / Construction Phases 61,700
Operation Phase 10 % of the Capital Cost of Wastewater and solid waste
management
Deactivation Phase 16,000
Source: TEAM Consulting Engineering and Management Co., Ltd., 2016

o  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.
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e  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.

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: Visual pollution: the Project will
change the scenery of some part of the Project site from green hilly area to an urban.

1.12 SUMMARY 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 its infrastructures. Each responsible party will use this
EMP as the basis for preparing and implementing a detailed EMP specific to its
responsibilities, including action plans. 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 (i1)
ensure that the environmental performance of the Project in all phases will comply with
applicable laws and regulations and conditions of the environmental licensing.

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); (i1) Operational EMP (OEMP); and (ii1) 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.
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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

Base on the nature and scope of Project and its activities, and on the existing
environmental and social conditions of the Project area, environmental issue and impacts,
during the pre-construction and construction phases, operation phase, and deactivation
phase are identified their impact and proposed mitigation measures are assessed as
summarized in Table 1.12-1 to Table 1.12-3. The identified impacts and overall proposed
mitigation measures and monitoring programs for the management of each phase are
presented in sub-plans in Volume 2-EMP.
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TABLE 1.12-1
MITIGATION MEASURES AND MONITORING PROGRAMS DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES

Activities Potential Impact Mitigation Measures Mmga-t ron Mitigation Cost Parameter to be Monitored Frequ.enc.y of Momto.n-n £
Responsibility Monitoring Responsibility
Environmental Issues
1. Biomass from site clearing - Local villagers can benefit Biomass Survey Project Proponent | Included in total | - Site investigation to ensure; Once for site Project Proponent
» Sensitive Receptors from the biomass - The contractor will first conduct a detailed biomass survey of the 1,190 construction » Site clearance completed within inspection after
> Area about 629.90 ha will be used ha construction site to delineate vegetated areas and classified contract cost the given timeframe with no debris | clearing and before
for the development of the according to tree species, age, crown closure, height and site quality on site; construction
Project. characteristics. The survey results will be used to prepare estimates of : > No visible environmental pollution
e Magenitude of Impacts volumes of various categories of biomass broken down into: (i) caused by the disposal of biomass;
»  The total amount of biomass to be biomass that could be used for economic purposes; (ii) biomass that and
managed would be about 91,736 would have no economic use and would have to be disposed. The » Economic uses of a sizable portion
tons, including teak and perennial estimates should categorize usable biomass based on sizes and potential of the biomass,

trees. uses.
Biomass Removal Plan

- The contractor will prepare a biomass removal plan based on the results
of surveys that will meet the objectives of biomass waste management.
The plan will need to cover: (i) schedule of clearing clearly indicated
on the site map; (ii) clearing method; (iii) proposed use of timbers and
woods or merchantable biomass; (iv) involvement of local villagers for
their use of biomass; and (v) proposed method of disposal of debris and
soft vegetation wastes.

The harvesting / biomass removal approach will take into consideration

the physical and environmental factors of the site.

The recommended clearance method for the Project is manual cutting

(as opposed to mechanical clearing via bulldozer). Chemical defoliants

will not be used. Manual clearing (i.e. chainsaw, pruning shears, etc.)

will reduce soil disturbance and subsequent sediment transport, leave
rooting structures in place as erosion control, and will create social
benefit if local residents are engaged to undertake clearance activities.

- If clear felling is undertaken, harvesting must be undertaken manually,
and the herbaceous / shrub layer should be left behind for moderately
steep slopes to minimize erosion.

- Areas with steep slopes of greater than 30 degrees will not be logged or

cleared for safety and environmental reasons (i.e. slope stability,

prevention of erosion and sediment transport.

Open burning of debris and biomass residues will need permission of

the Owner Project Manager. If burning is necessary, burning in clear

felled areas will be restricted to pile-and-burn techniques, with no
broadcast burns conducted to minimize erosion potential.

Cutting and stockpiling at a designated area within the construction site

is recommended. Provisions must be made to minimize fire risk of the

stockpiles.

After felling of commercial timber, local residents will be given a

limited time period to extract non-timber forest products and lesser

value biomass from the priority biomass removal areas. Lesser value
biomass can be used for building materials, firewood, charcoal /
biochar production and other recycle products.

Biomass that needs to be disposed will be mechanically reduced in

sizes or shredded into small chips to facilitate disposal by landfill or

composting.

Areas designated for landfill or composting are to be clearly indicated

in the biomass removal plan.

Monitoring Cost

Cost estimates will be included in the
cost of site inspection.

0
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TABLE 1.12-1
MITIGATION MEASURES AND MONITORING PROGRAMS DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
Activities Potential Impact Mitigation Measures Mlt]ga.m."} Mitigation Cost Parameter to be Monitored Frequ.enc-y of Momto.rl_ng
Responsibility Monitoring Responsibility
2. Air Pollutions from the construction - Caused the adversely The Contractor will conduct air quality surveys at the construction sites - The Included in total | Ambient air quality measurement o Twice a year - The Contractor
activities. The issues will be: affected local air quality in and identified sensitive receptors to update the baseline data established construction construction - Ambient air quality will be carried during - The EHS

>  Fugitive dust generated in soil and nearby construction site | in the Final EIS Report. manager of the contract cost out twice a year by the contractor at construction Manager of the

compaction and vehicle and along the transportation | Fugitive Dust Control Contractor the Project site and two nearest period Project Proponent
movements in the construction routes - For construction site including spoil placement sites: - The EHS sensitive receptors. Details are;

routes; and

powered by diesel engines.
e Sensitive Receptors

Ny

»  Construction workers and

Rai-fussa sub-village.
* Magnitude of Impacts
» TSP about 114 ug/m’ to be

exceeding 230 pg/m’.
Small pollution, gaseous
emissions will affect only
construction workers.

A7

site and along the transportation

»  Exhaust emissions from trucks
and heavy construction equipment

communities near the project site,
including, Lalica sub-village and

compared with standard of not

Disturb respiratory system
of workers, nearby
communities, and along the
transportation routes

» Use watering or other effective techniques on unsealed areas to
minimize wheel generated or wind-generated dust;

* As soon as the land becomes available, engage in the progressive
rehabilitation of construction sites and spoil placement sites with
landscaping.

- 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.
Ensure all trucks carrying spoil or other loose material are covered, and
if necessary, treated (e.g. mist sprays) prior to leaving the construction
sites.
Ensure all loose earth and similar material spilled or otherwise
deposited within the construction sites and the transport routes is
cleared and removed from trafficked areas as soon as practicable.
At the construction sites and spoil placement sites, monitor
meteorological conditions, particularly wind speed and direction and
where necessary take measures to avoid impacts of dust on adjacent
properties. Such measures may include:

* Modification of construction methods;

o [ncrease in dust suppression measures; or .

¢ Cessation of work when no other reasonable or practical measure is

available.

Diesel Exhaust Emissions

- Take measures to manage the movement of construction vehicles
entering and leaving the construction sites to avoid, or mitigate and
manage the potential for vehicle emissions impacting on adjacent
properties, except where such residential or sensitive activities in front
an arterial road to be used for access to or from the construction site.
Measures for construction fleet management are to be provided in the
construction vehicle management plan and the construction traffic
management plan. Such measures may include 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.
For example, ensure all construction vehicles and stationary plant and
equipment powered by diesel motors are fitted with emission control
measures, and are regularly maintained to manufacturers’
specifications.

i

Manager of the
Project
Proponent

No. of Station: 3 stations

¢ Project site

* Lalica sub-village

¢ Rai-fussa sub-village
Parameter for measurement:

s TSP

e PMyo

¢ NO2

e SOx

* Wind speed and wind direction
Duration/time: 5 consecutive days
Estimated Cost/Year: 57,000 USD

- More frequent Additional monitoring

will need to be carried out if
complaints are received from affected
persons.

- Monitor and manage the incidence of

dust deposition and manage
construction vehicle emissions in
relation to ambient air quality.

Fugitive Dust
- Monitor regularly (weekly minimum)

by inspection or other effective

sampling:

¢ The performance of dust filtration
systems on construction shed
ventilation systems;

e Spillage or deposition of loose
material on roads leaving a
construction site.

¢ Monitor performance of mitigation
measures in relation to the
construction air quality goals with
adopted from interim target-1 of
WHO Air Quality Guidelines for
particulate matter, ozone, nitrogen
dioxide and sulfur dioxide, 2005

- Monitor twice a year or more

frequently if weather conditions
required, construction sites,
stockpiles, vehicles and roads leaving
the construction sites for evidence of
dust generation or loose, unstable
material with potential for dust.

* Weekly basis and
twice a year
during
construction
period

Vehicle Diesel Exhaust Emissions

- 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).

e Weekly basis and
once before
construction
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e Magnitude of [mpacts

» Maximum noise level will be 89
dBA during excavation and
finishing

Noise at receptor will result in
48.5 dBA for Leq-1hr compared
to standard of exceeding 55.0
dBA.

\%

update the existing baseline data in the Final EIS Report. The noise
survey will be manually conducted using a sound level meter following
Noise Standard.

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

Pre-Construction and Construction Noise

i

The Contractor will be allowed to carry out construction works, which
generate excessive levels of noise and vibration, only during the period
between 6.30 am to 6.30 pm Mondays to Saturdays. Such construction
works on Sundays or public holidays will need approval from the
resident engineer of the Project Proponent.

For construction works beyond standard construction hours, the
Contractor shall take reasonable and practical measures to protect the
affected sensitive receptors. For example, acoustic walls or noise
barriers would be required.

Reasonable and practicable measures to achieve the construction noise
targets may include, for example:

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

e Establishing temporary noise barriers between construction
worksites and sensitive receptors (e.g. residential, schools,
community facilities).

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

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

For the township construction site, the duration of construction works
with excessive noise will be 76 months. The Contractor will undertake
predictive modelling of potential construction noise and vibration
impacts based on the proposed construction methods, the proximity of
sensitive places, and the applicable standards.

Where construction noise impacts are predicted due to specific
construction activities, reasonable and practicable mitigation and
management measures must be adopted and notified in advance to
potentially affected owners and occupants of adjacent properties. If
such activities are to occur often during the construction works, a
program for a regular, scheduled occurrence should be devised and
implemented in consultation with the owners and occupants of nearby
properties.

Potentially affected property owners and occupants are to be notified
well in advance (7 days or more) as to the scale, extent and duration of
construction works, as required by the consultation and
communications program.

- The resident
engineer of the
Project
Proponent

a noise monitoring program based on
the latest construction schedule
before commencing the construction.
Details are:

No. of Station: 3 stations

* Project site

e Lalica sub-villages

e Rai-fussa sub-villages
Parameter for measurement:

o Leqlhr

o Leq 24 hrs.
e Lmax

e Ldn

e L90

Duration/time: 5 consecutive days
Estimated Cost/Year: 30,000 USD
¢ In addition, compliance monitoring

by a third party will be carried out at
least twice a year over the
construction period. During the
construction period, the compliance
monitoring should focus on the day
on which the construction activities
with maximum noise will be carried
out.

Noise Monitoring of Pre-construction

and Construction Equipment and

Trucks

¢ Before commencing the construction,
the Contractor will conduct noise
testing of trucks to be used in the
construction. Subsequently, the
Contractor will conduct noise testing
of the trucks every six months. The
Contractor will ensure that the trucks
that did not pass the noise test will be
replaced by new trucks with less
noise, or will be fixed as soon as
possible. The Contractor will submit
reports of the noise testing to the
EHS Manager of the Project
Proponent.

¢ Once before the
construction

Monitoring in Response to

Noise/Vibration Complaint

e The Contractor is to implement
measures to receive and respond to
complaints about construction noise
and vibration made at any time
during the construction phase of the
Project. Such measures may include
a complaints management and
correction action system developed
and incorporated in this CEMP. Key
requirements for the system include:

¢ On receipt the -
compliant

EIS for the Nova Betano Project Final Report
TABLE 1.12-1
MITIGATION MEASURES AND MONITORING PROGRAMS DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
Activities Potential Impact Mitigation Measures Mmga.t “."3 Mitigation Cost Parameter to be Monitored Frequ_enc.y of Momto-rlfltg
Responsibility Monitoring Responsibility
3. Noise from heavy construction machines | - Noise generated from Design - The Included in total | Pre-construction and Construction ¢ Twice a year - The Contractor
and equipment during excavation and construction noise activities | - The Contract will require the Contractor and his sub-contractors to use construction construction Noise Monitoring during - The EHS
finishing activities will affect construction construction equipment that generate low levels of noise and vibrations. manager of the contract cost * Noise monitoring will be carried out construction Manager of the
* Sensitive Receptors workers and would also The Contractor will present alternative construction equipment to Contractor during the construction works period Project Proponent
»  Construction workers and affect the nearby receptors. demonstrate that the selected equipment adopts best available - The EHS identified as noise sources are taking
communities near the project site, technologies to minimize noise and vibration. Manager of the place. Therefore, the monitoring will
including, Lalica sub-village and - Before commencing the construction, the Contractor will conduct a Project be linked to the work schedule. The
Rai-fussa sub-village. noise and vibration survey covering the identified sensitive receptors to Proponent Contractor will be required to prepare
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TABLE 1.12-1

MITIGATION MEASURES AND MONITORING PROGRAMS DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities

Potential Impact

Mitigation Measures

Mitigation
Responsibility

Mitigation Cost

Parameter to be Monitored

Frequency of
Monitoring

Monitoring
Responsibility

¢ On receipt of a complaint,
implement a complaint response
procedure for tracking and
responding to the issue(s) and
the complaint;

o Identify the relevant
construction activity at which
the complaint is directed;

e As soon as practicable,
investigate and measure the
level of noise and/or vibration
from that activity;

¢ Respond to the complainant as
soon as practicable upon
completion of the investigation
and describe the corrective
action taken; and

¢ Report to the Proponent on the
complaint, the activity, the
corrective action and the
response.

4. Wastewaters from worker camp during
the construction will be wastewaters from
kitchen, canteen, toilets, bath rooms, and
wash water.

o Sensitive Receptors
> Natural water body into which the
wastewaters will be discharged,
and the workers who will be
affected by living conditions in
the camp.
¢ Magnitude of Impacts
>  Wastewater about 51.0 m*/day
(Assuming about 85% of the
water consumed become
wastewater)

Wastewaters issues would
have significant impacts on
the receiving environment
considering their substantial
quantities.

Design Concept

- The Contractor will prepare detailed design of a wastewater
management system for the worker camp. The wastewater management
system will consist of a collection system and a simple treatment
system. The proposed design concept is briefly described below:

Domestic Wastewater
* Toilet wastes will be separated from grey water or sullage.

+ Toilet wastes will be discharged into a septic tank (or more than one
septic tanks) 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.

o The retention pond 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.

- The remaining volume will be discharged through a sewer pipe into the

surface water.

- The
construction
manager of the
Contractor

- The EHS
Manager of the
Project
Proponent

Included in total
cost of waste
management
(107,716 USD)

o Monitoring of effluent to be

discharged from the construction site
will be carried out by a contractor
twice a year collection over the
construction period. Water samples
will be collected at the outlet of the
wastewater treatment facility or the
retention pond at 3 worker camps.
The samples will be analyzed to
determine magnitudes of various
quality parameters prescribed in the
effluent standards. The wastewater
treatment performance of the
contractor will be assessed from the
monitoring data. If the final effluent
does not meet the quality standards,
the treatment efficiency of the
retention pond could be raised using
a floating aeration system. Details
are;

No. of Station: | station

¢ at the outlet of the wastewater

treatment facility

Parameter for measurement:

o Temperature

s pH

¢ Total Nitrogen

» Total Suspended Solid

¢ Oil and Grease

e BODs

s COD

¢ Total Phosphorus

e Sulfides

Estimated Cost/Year: 2.200 USD

e Twice a year
during
construction
period

- The Contractor
- The EHS

Manager of the
Project Proponent
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TABLE 1.12-1
MITIGATION MEASURES AND MONITORING PROGRAMS DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
e . e e Mitigation e e . Frequency of Monitoring
Activities Potential Impact Mitigation Measures Responsibility Mitigation Cost Parameter to be Monitored Monitoring Responsibility
5. Wastes from the construction activity and | - Not possible to predict the Design and Planning before Commencing the Construction - The Included in total | - Monitoring of the waste management | e Daily and weekly | - The construction

construction workers will be divided into
three categories:
> Construction, demolition, and

land-clearing (CDL) waste:
Includes all non-hazardous solid
wastes resulting from site
clearing, excavation, concrete
works, and construction of
buildings.

»  Non-construction waste: Includes
wastes generated in worker
camps, canteens and offices

»  Hazardous waste: Includes such

wastes as spent lubricating oil,
paints, and chemicals used in the
construction.
¢ Sensitive Receptors
»  Soil and groundwater at the waste
disposal site
e Magnitude of Impacts -

» CDL waste about 9.0G9 tons/day

»  Non-construction waste about
0.40 tons/days

»  Hazardous wastes about 0.18

tons/day

impacts on soil and
groundwater at the disposal
sites. Considering as
insignificant impacts are
most likely.

- The Contractor will consult with the EHS Manager of the Project
Proponent and NDPCEI to develop its own disposal facility preferably
within the construction site.

The Contractor will ensure that the design and the proposed

construction methods will generate the least amount of wastes.

Based on the construction plan, methods, and schedule, The Contractor

will prepare estimates of the quantity of each waste category to be

generated in each quarter of the construction period. The estimates will
be monthly updated.

The Contractor will propose methods for waste reuse and recycling and

prepare estimates of the remaining quantity of each waste category that

will be disposed-off.

The Contractor will propose methods of waste transport and disposal.

The Contractor will then prepare an action plan for waste management

for the first quarter of the construction period containing all the above

estimates and proposals. The action plan will be submitted to the EHS

Manager of the Project Proponent not later than three weeks before

commencing the construction.

The subsequent quarterly action plans will be prepared by updating or

revising the preceding plans as appropriate to reflect cumulative results

of the previous quarters. The next quarterly action plan will be
submitted to the EHS Manager not later than two weeks before the end
of the current quarter.

- Consider using materials and products that have a recycled content
wherever cost/performance competitive, and where environmentally
preferable to the non-recycled alternative;

- Arrangements with suppliers to return any unused construction
materials;

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

t

[

During Construction

(1) Waste Segregation

- The Contractor will design and implement a waste segregation
system and procedure and communicate it to all construction
personnel to strictly adhere to the segregation procedure.
An appropriate number of containers with adequate volume and
appropriate materials will be provided at strategic locations to
support the segregation. Each waste category will be segregated into
recycling, reuse and disposal sub-categories.
(2) Waste Collection and Storage

- Daily collection and transport will be organized and carried out for
each sub-category of segregated wastes.

- Aroofed storage area with adequate space will be provided for
storing the segregated wastes waiting for the on-site or off-site reuse
or recycling.

- The storage area for hazardous waste will need to be specially
designed to prevent spills or leaks onto the soil.

t

construction
manager of the
Contractor

- The EHS
Manager of the
Project
Proponent

cost of waste
management
(107,716 USD)

performance will be carried out
through quick daily site inspections
and detailed weekly site inspections.

- Daily site inspections will include
observation of the collection and
storage of waste materials in the
construction sites and waste disposal
areas, and reviewing the daily
records. The focusses will be on
efficiency of the collection, storage,
and disposal; and on the quality of the
records. The EHS Managers of the
Project Proponent and the Contractor
will jointly inspect the sites.

- In weekly site inspections, the EHS
Manager will be participated by the
resident engineer of the Project
Proponent and the Construction
Manager of the Contractor. The
inspection will cover verification of
the records, disposal activities,
discussion on the performance of the
past week, and identification of
problems, if any, that affect the waste
management performance.

- However, the contractor should
monitor groundwater quality twice a
year to analyze various quality
prescribed in groundwater quality
standard
No. of Station; 2 stations

¢ Lalica sub-villages
e Rai-fussa sub-villages
Parameter for measurement:
. p]—[
Nitrate
Nitrite
Cadmium
Lead
Arsenic
Copper
Mercury
Chloride
Cyanide
stimated Cost/Year: 2.800 USD

T & o o

basis during
construction
period

manager of the
Contractor

- The EHS
Manager of the
Project Proponent
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TABLE 1.12-1

MITIGATION MEASURES AND MONITORING PROGRAMS DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities

Potential Impact

Mitigation Measures

Mitigation
Responsibility

Mitigation Cost

Parameter to be Monitored

Frequency of
Monitoring

Monitoring
Responsibility

)

(4)

)

+

Waste Reuse and Recycling

Chipping and mulching of vegetation cleared during construction
and reuse of mulched material for landscaping purposes;

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

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

Use of recycled materials to the limits of design in concrete, road
base, asphalt and other construction materials;

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;
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.

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

No burning of wastes will be allowed.

Non-construction wastes will need to be disposed-off in landfill
areas.

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

Hazardous wastes will be handled by a licensed hazardous waste
contractor. If this service is not available, the Contractor will need
to find appropriate arrangements for incineration, safe permanent
storage, or other appropriate methods of disposal.

On-site Record Keeping

The Contractor will design and maintain record keeping procedures
with provisions for:

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.

Accessibility to the EHS Manager of the Project Proponent for
verification of construction waste recycling. Legible copies of on-
site logs, manifests, weight tickets, and receipts. Manifests shall be
from recycling and disposal site operators that can legally accept the
materials for the purpose of recycling, reuse, salvage, or disposal.

PCT/ENV/RE5918/P03350/RE17319-CH -EIS Nova

Page 1-31



THNDRGAP

TEAM Consulling Engineering
and Management Co., Ui,

EIS for the Nova Betano Project Final Report
TABLE 1.12-1
MITIGATION MEASURES AND MONITORING PROGRAMS DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
. . e e Mitigation I . Frequency of Moniforing
Activities Potential Impact Mitigation Measures Responsibility Mitigation Cost Parameter to be Monitored Monitoring Responsibility
6. Traftic disturbances could be caused by - Traffic disturbances could Truck routes and construction site access - The Included in total ¢ Traffic monitoring will be carried out | e Daily and weekly | ¢ The Contractor
haulage of spoil, fill materials, be caused by haulage of . . . . construction construction during transportation activities of the basis during ¢ The EHS

construction materials and plant spoil, fill materials, - In consgltatlon with the concefned authorities at the r.eglonal, and manager of the contract cost const:uction works. Therefore, the construction Manager of the
. - : township levels, develop and implement a Construction Traffic N . . . e
equipment. construction materials and Management Plan to address the followine issues: Contractor monitoring will be linked to the work period Project

plant equipment. S S : - The EHS schedule. The Contractor will be Proponent

¢ Sensitive Receptors

»  Same-Betano Main Road

e Magnitude at Sources

»  The number of of truck trips will
be about 480 trips/day or 48
trips/hr during the site filling
material,

¢ Avoid haulage tasks during peak traffic periods as far as
practicable. Where haulage in peak periods is unavoidable, such
activities are to be managed in accordance with specific traffic
management sub-plans provided to the relevant agencies in
advance.

¢ Control heavy vehicle movements on project related road to avoid
interference with major events, if any;

* [nvestigate the capacity of intersections on haulage routes to
minimize impact on intersection operations by heavy vehicles
servicing the construction worksites;

¢ Prepare and implement a comprehensive construction traffic
management plan to control truck movements to avoid, or mitigate
and manage the impacts of heavy vehicle traffic on the road
network.

- Measures to manage the operation of the construction truck fleet for
incorporation into a Construction Vehicle management sub-plan to
include:

¢ Monitoring of truck position, speed, route and performance in
relation of traffic conditions and schedule requirements;

* Management of truck speed and position to avoid queuing on the
approaches to the spoil handling and loading facilities;

¢ Management of traffic signals on nominated spoil haulage along the
routes;

¢ Maintain all vehicles transporting material to and from the
construction sites to a high standard (ADR28/01) with regards noise
emissions, exhaust emissions, traffic safety and operational safety;

e Ensure all vehicles leaving a construction site pass over or through
devices designed and maintained to remove soil and other materials.

Local Traffic

- Implement management measures to avoid, or minimize increase in
traffic caused by the project works in local streets as practicable;

- Notify the local community about proposed changes to local traffic
access arising from construction activities, and provide clear signage of
changed traffic conditions and take other measures to ensure safe traffic
movement;

- Prepare and implement an employee parking policy for the construction
worksites.

Traffic Management at the Same-Betano Main Road

- Provide a traffic police or relevant officer to control traffic at the
intersection during the transport period.

Pedestrians and Cyclists

- Maintain safe pedestrian and cycle access near construction works
(particularly for elderly and children), including to community
facilities, such as schools, monastery, open space and particularly:

- Notify the local community, and in particular, local schools, about
changes to pedestrian and cycle access during construction near
construction works;

- Provide traffic controls designed for the safe movement of cyclists near
the worksites.

Manager of the
Project
Proponent

- The resident
engineer of the
Project
Proponent

required to prepare a traffic
monitoring program based on the
latest construction schedule before
commencing the construction.

¢ Monitor number of traffic accidents
in the identified impact areas

¢ Monitor number of traffic on Same-
Betano Main Road during the
construction period.

¢ [n general, monitoring traffic flows
by the third party will be carried out
twice a year against modeled flows,
and review the construction traffic
management plan.

Monitoring Cost

Cost estimates will be included in the
cost of site inspection.

* Twice a year
during
construction
period
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TABLE 1.12-1
MITIGATION MEASURES AND MONITORING PROGRAMS DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
s . e Mitigation e . Frequency of Monitoring
Activities Potential Impact Mitigation Measures Responsibility Mitigation Cost Parameter to be Monitored Monitoring Responsibility
Social Issues
1. Land acquisition - Relocation and changes of - Carry out detailed physical and socio-economic surveys of the affected | Project Proponent | Socio-economic | - Conditions of resettlement sites - Once for Project Proponent

livelihood and the land
owner both with and
without relocation due to
land requiring for the
Project

Socio-cultural impacts on
the relocated families

households for preparing a Resettlement Action Plan (RAP)

- Prepare for Resettlement and Livelihood Restoration Project (RLRP)

survey will be
included in
resettlement and
livelihood
restoration cost
approximately
10,000 USD.

- Socio-economic conditions of

affected persons

- Monitor via the function of “Public
Consultation and Information

Disclosure” together with

“Complaints through Grievance

Redress Mechanisms”.

- Set up and conduct liaison forum

periodically.
Monitoring Cost

- 10,000 USD (Include in RAP and

RLRP)

investigation at
resettlement site
after land clearing

Once to study
socio-economic
conditions (one
year after
relocation)

2. Conditions of worker camp

Unhygienic living
conditions with
implications on health of
workers

Pollution of the natural
environment outside the
worker camp, such as fly
infestation, water pollution,
and odor

Exposure of workers on
accidental risks or worker
safety

- 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. Broad requirements for the worker
camp should be as follows:

n

3)
)

&)

(6)

N
®

©)

The worker camps should be made of decent materials that
could withstand heavy rains and storms. The worker camps
should be adequately ventilated and lighted.

The sleeping quarters should be planned to provide a sleeping
space of at least 4 m2 per worker. Professional staff should be
provided separate rooms, two to four persons per room.

The number of toilets and baths should be | unit for 15 workers.

A common canteen should be planned to accommodate at least
400 persons.

Common areas for cloth washing and drying should be provided
with adequate water supply and drainage.

Recreational facilities should include two televisions sets
installed in the canteen, and a recreational area for reading and
playing indoor games. Daily newspapers, books, table tennis,
board games and DVD show should be made available in the
recreational area. Space for outdoor sports may also be
provided.

One shop should be set up to sell sundry goods to the workers.

Fly, insect and rodent control needs to be strictly implemented
in integration with solid waste collection.

Medical services should be provided at a small clinic served by
a doctor. The clinic will have 2 sick beds. The doctor will treat
minor injuries, deliver first aid, and provide direction on the
best course of care (local care). For serious injuries and
emergencies a contract should be established with the
provincial hospital which can provide good quality hospital and
medical facilities.

(10) Fire and safety plan for the camps should be prepared. Fire

extinguishers need to be provided in each camp. Clear fire
escape routes should be clearly marked with no obstructions.
Workers will need to be informed on fire safety arrangements.
Fire drills may be required.

- The
construction
manager of the
Contractor

- The EHS
Manager of the
Project
Proponent

Included in total
construction
contract cost

- Conditions of basic camp

infrastructure will be monitored

including:

e Power supply

o Telecommunication
Water supply
Drinking water
Drainage

Sanitation

Solid waste

Camp security

Fire safety

Monitoring Cost

- 10,000 USD (Include in RAP and

RLRP)

Implementation
through pre-
construction and
construction
periods, and
recorded on
weekly and
monthly basis

- The construction
manager of the
Contractor

- The EHS
Manager of the
Project Proponent
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TABLE 1.12-1

MITIGATION MEASURES AND MONITORING PROGRAMS DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)

Activities

Potential Impact

Mitigation Measures

Mitigation
Responsibility

Mitigation Cost

Parameter to be Monitored

Frequency of
Monitoring

Monitoring
Responsibility

(11) Basic camp infrastructure will include:

Y A4 A\ Y

\4

A 4

Power supply: The supply will be sufficient to ensure normal
living and working supply for critical aspects.

Telecommunication: internet access should be provided.

Water supply: The source of supply will be ground water taken
from a deep well to be bored within the site. A water storage
tank will be provided as part of the water supply system with
adequate capacity for 3-4 days of demand.

Drinking water: Clean drinking water will be provided in small
tanks.

Drainage: Drainage in the worker camp area will be adequate
to ensure no water pools in the area.

Sanitation: Wastewater will be drained separate from the storm
drainage system to a wastewater treatment plant.

Solid wastes: Solid wastes bins will be provided at various
locations, such as canteen and sleeping quarter. A solid waste
collection system will need to be established to ensure daily
hauling of all domestic solid wastes to the disposal site.

Establish and enforce codes of conduct within and outside the
worker camps covering camp security, fire safety, drug using,
drinking, smoking, and visiting guests.

Security guards will be in charge of the security of camp.

Transport services should be provided on weekends or during
the week, if necessary, from the project site to nearby
communities. The scope of transport services will depend on
the demand which should be determined during the
construction. At a minimum, one 40-seat bus should be
provided.

- The construction contract will need to have a specific chapter on
Worker Camp. This chapter needs to contain the following:

Physical requirements of the worker camp not less than
suggested above;

Technical specifications of materials, utilities, and equipment to
be used in the worker camp;

Performance standards for sanitation and waste disposal;
Inspection to be conducted by the Project Proponent;
Mechanisms for corrective actions to fill identified performance
gaps;

Environmental management of the demolition and dismantling

of the worker camp and associated facilities after the
construction is completed.
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TABLE 1.12-1
MITIGATION MEASURES AND MONITORING PROGRAMS DURING PRE-CONSTRUCTION AND CONSTRUCTION PHASES (CONT’D)
Activities Potential Impact Mitigation Measures RMltlga_tu.n? Mitigation Cost Parameter to be Monitored Frequ.enc.y of Momto.nflfg
esponsibility Monitoring Responsibility
3. Influx of worker Positive impact - Ensure that local provision of goods and services to the workers will be | - The Included in total | Monitor via the function of “Public - Implementation - The construction
orderly and clean, and will not create unsanitary conditions near the construction construction Consultation and Information through pre- manager of the
- Creation of demand for worker camp. manager of the contract cost Disclosure” together with “Complaints construction and Contractor
local goodg and services - Avoid using local resources as much as possible, and should provide a Contractor through Grievance Redress construction - The EHS
- Create business medical clinic within the worker camp. - The EHS Mechanisms” periods, and Manager of the
opportunities to local - Design and implement an effective program for control of Manager of the o recorded on Project Proponent
EeOpie | d cash communicable diseases among the workers. Such program should Project Monitoring Cost weekly and
- Local employment and cas include: Proponent . monthly basis
flow in the local economy o Health screening of job applicants before employment; ’ ) Il{%(}){(:)()) USD (Include in RAP and g
Negative impact e Periodic health examination or health surveillance program of
workers for early detection of communicable diseases;
- Competing use of local o Onsite health clinic and referral system; and
resources
- Increase food prices and e Health awareness training for the workers on hygiene and
inconvenience in using sanitation, good housekeeping practices, communicable and
infrastructure infectious diseases.
- Health risks to the - Provide the communicable diseases control program is related to the
communities such as sanitation and hygiene program for the worker camp.
communicable diseases - Provide brief information to non-local workers, to make them aware of
- Conlflicts with local due to cultural sensitivity of the locals
differences in culture,
values and ways of life
4. Emergency situation such as accident, - The emergency incidents - Provide the Construction Emergency Response Plan (CERP) covers - The Included in total - CERP shall be reviewed and - Annually or any - The construction
fire, explosion, etc. including restrain and could have adverse impacts emergency incidents that may occur in the construction sites during the construction construction amended to: time manager of the
recovery the situations on the environment, and on construction of the Nova Betano Project. The purposed of this CERP is manager of the contract cost o Correct deficiencies or Contractor
. Sensitive Recentors health. anfi safetykot . to; ) ’(;}?ntéa;:tsor (é%%rgﬁgxgtely inadequacies that are found - ’{/Ihe EHS‘ -
SENSLVE RECCPIOS L construction workers an e To ensure that all concerned personnel of the EPC Contractor -oihe . J ) flect changes in th anager of the
> Workers in the construction site nearby communities. will efficiently and effecti : ; et Manager of the * Re ect changes in the Project Proponent
I y and effectively discharge their assigned . o tional structure of the
and nearby communities responsibilities in handling emergency situations occurring in Project oreamza :
o Magnitude of Impacts l P o of the N S B S Py . e Proponent ERT, contact lists, Felephone
> D d on the type and level of the construction of the Nova Betano Project to minimize numbers, and e-mail addresses.
» epen P adverse impacts on the environment and health and safety of the o
its incidents construction workers and the nearby communities; and Monitoring Cost
¢ To ensure public confidence in the readiness of the Contractor - 15,000 USD (Cost estimates will be
to efficiently and effectively respond to emergency situations included in the CERP).
occurring in the construction.
Source: TEAM Consulting Engineering and Management Co., Ltd. (2016)
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TABLE 1.12-2
MITIGATION MEASURES AND MONITORING PROGRAMS DURING THE OPERATION PHASE
. . i e Mitigation e e . Frequency of Monitoring
Activities Potential Impact Mitigation Measures Responsibility Mitigation Cost Parameter to be Monitored Monitoring Responsibility
Environmental Issues
1. Domestic wastewaters from Nova Pollution load of wastewater Planning Planning and Included in 10% of | - Scheduled collection and - Twice a year - Town General
Betano Refinery process and is very small quantity At this stage, the Project is at a conceptual planning stage. The Project | Design the capital cost analysis of the influent and Manager
contaminated storm water or surface compared to the dilution Proponent will engage a Project Design Consultant to prepare detailed s Project effluent samples will be

runoff

Sensitive Receptors
The receiving waters for the treated

eftfluent will be Caraulun River and
unnamed streams that drain the
Project area.

Magnitude of Impacts

e  Wastewater will about 3,825

m’/day.

o BOD load will about 725 kg/day.

volume of the waters in the
Caraulun River.

architectural and engineering planning and designs of Town layout and
land use plan, various types of buildings, road system, drainage system,
water supply system, electrical system, public lighting system, solid
waste disposal facilities, wastewater collection and treatment facilities,
land scape, green areas, golf course, and telecommunication system.

In planning and design of wastewater collection and treatment
facilities, the Project Design Consultant will need to carry out the
following tasks:

e Physical Surveys of the Project Area
»  Conduct physical surveys of the Project area covering
topography, soil characteristics, and conditions of the river and
natural streams which would be the receiving waters for the
treated effluent. The information on the receiving waters to be
included would include widths, depths, slopes of bed and bank
slopes, bed and bank conditions, flow conditions, water users,
and water quality). The results of topographic surveys will be
presented in a detailed topographic map of the Project area as
shown in Section 4.3.2.The Project Design Consultant will use
the survey results and information on the receiving waters and
spatial development plan to determine a suitable number of
wastewater collection areas and estimate wastewater flow in
each wastewater collection area.
o On-site or Centralized Systems
> Analyze two alternatives for wastewater management. In the
on-site alternative, each building will collect and treat its
wastewater within its premises. I[n the centralized alternative,
wastewater from each building will be combined and treated in
a common treatment plan. The two alternatives will be
compared considering technical aspect, cost effectiveness, and
management efficiency. In general, the low population density
will favor the on-site alternative.
o Combined Sewers or Separate Sewers
>  If the centralized system is the most preferred alternative, the
Project Design Consultant will analyze two alternatives for
wastewater collection alternatives-combined sewer system or
separate sewer system. For the combined sewer system, each
building will have to discharge its wastewater into a septic tank
which will retain solids in the wastewater. Effluent from the
septic tank will be discharged into a nearby combined sewer.
The alternative analysis will cover cost and impacts on quality
of the receiving waters.
o Single System or Multiple System
»  Compared the single system with the multiple system. In the
single system, wastewaters from all the wastewater collection
areas will be combined and treated at a central treatment plant.
In the multiple system, each wastewater collection area will
have its own treatment plant. The comparison will consider
costs, management efficiency, and impacts on quality of the
receiving waters.
o Treatment Alternatives
»  Compare various treatment alternatives including waste
stabilization ponds, aerated lagoons, bio-towers, SBR activated
sludge process, extended aeration activated sludge process, and
other processes deemed applicable. The comparison should
consider cost effectiveness

Proponent and
Project Design
Consultant

Construction and

Commissioning

* Project
Proponent
(Project
manager, Town
general
manager and
the
environmental
manager)

e Construction
Supervision
Consultants

* Project Design
Consultant

Operation

* Project
Proponent
(Town general
manager and
the
environmental
manager)

routinely carried out to provide
feedback for the wastewater
management and operational
controls.
No. of Station: | stations
e At the outlet of the
wastewater treatment facility

Parameter for measurement:
Temperature
pH
Total Suspended Solid
Total Nitrogen
Oil and Grease
BOD5
COD
Total Phosphorus

« Sulfides
Estimated Cost/Year: 2.200 USD
- The data generated will be
systematically collected in a
wastewater management
information system.
River water quality surveys will
be carried out twice a year of
operations at the outlet of
wastewater treatment plants.
The sampling and analysis
requirements will be similar to
those of the surveys conducted
before the commissioning.

3
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TABLE 1.12-2
MITIGATION MEASURES AND MONITORING PROGRAMS DURING THE OPERATION PHASE (CONT’D)
Activity Predicted Impact Mitigation Measures Rehs{;)grgn::tl:ll: ty Mitigation Cost Parameter to be Monitored F;;?;:g;ﬁ;)f Rtggﬁi::il;il;;gty

o Feasibility of Treated Effluent Use
»  The Project Design Consultant will evaluate the feasibility of
treated effluent use in agriculture, watering in gardens and
green areas of the Town, and the golf course. The feasibility
study will cover: (i) identification and quantification of
demand; (ii) supply system; (iii) cost of supply; (iv) health risk;
and (v) requirements for operation and maintenance.

Designs

The Project Design Consultant will prepare detailed designs,
specifications, and cost estimates of the wastewater management
facilities based on the selected alternatives.

The incoming and outfall sewers of all the treatment plant must be
installed a flow measuring device and flow recorder.

The designs should provide for the development in phases to minimize
sunk costs.

If the terrain and land availability are not constraint, waste stabilization
ponds would be more preferable than other processes.

Construction and Commissioning

The Project Proponent, through its Project Manager and Construction
Supervision Consultants, will ensure that the construction of wastewater
management facilities will be in accordance with the designs,
specifications, and schedules.

The Project Design Consultant in collaboration with the Contractor
will prepare a detailed commissioning plan for review and approval by
the Project Proponent through the Town General Manager and the
Environmental Manager. The commissioning plan should be prepared for
each wastewater management system if there are more than one system.

Before the commissioning, the Contractor will carry out a river water
quality survey at two stations: about 100 m upstream of the outfall sewer
and 1 km downstream of the outfall sewer. At each station, water
samples will be collected at mid-depth and at mid-width of the river. The
water samples will be analyzed for pH, oil and grease, dissolved oxygen,
and BOD.

The commissioning will commence system by system as soon as there
is adequate wastewater in each system. The commissioning would cover
a period of not less than 3 months. Wastewater personnel of the Town’s
Environmental Management Department and sewerage personnel of the
Town’s Maintenance Department will participate closely in the
commissioning and will receive training from the Contractor and the
Project Design Consultant in the O&M of the wastewater management
facilities. The Contractor and the Project Design Consultant will prepare
0&M manuals for O&M of the wastewater collection and wastewater
treatment facilities.

During commissioning, the Contractor will daily conduct a wastewater
survey and sampling program covering the incoming wastewater to the
treatment plant and the treated effluent being discharged from the
treatment plant. The survey will collect data on flows and major
characteristics of the influent and effluent for determining the overall
performance of wastewater management.

The Contractor will submit a performance evaluation report presenting
results of the above monitoring and evaluation of the efficiency of
wastewater treatment.

The Contractor will update the O&M manuals based on the
commissioning results, as necessary.
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