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To

The Republic of the Union of Myanmar

Ministry of Natural Resources and Environmental Conservation

No: (Forest) 3 (2)/16(D) (1874/2018)
Date: 31 May, 2018

Dawei Special Economic Zone Committee

Subject:

Reference:

Matter about submitting to reply the confirmation for Environmental and Social
Impact Assessment Report of Two Lane Project which plan to implement by
Myandawei Industrial Estate Co., Ltd at Dawei Special Economic Zone

Letter No. Hta Wa-6/ DSEZ/ 2018 (098), dated on 10-4- 2018 by DSEZ
Management Committee

There was resubmitting the Final Revised Environmental Impact Assessment Report
with complete responses for Two Lane Project, which plan to implement at DSEZ Initial Phase
by Myandawei Industrial Estate Co., Ltd. In accordance with the resubmitting final revised
Environmental Impact Assessment Report which is match with Environmental Impact
Assessment Procedure (Paragraph 63). Therefore, Ministry of Natural Resources and
Environment Conservation is approved and project developer must support the following
during the project develop:

(a)

(b)

(c)

(d)
©)
H
(g

()

Project developer must implements the Environmental impact (emission,
wastewater, noise, odor and effluent quality) monitoring at pre-construction,
construction, operation, decommissioning, closure and post-closure phase of
project with National Environmental Quality (Emission) Guidelines.

Project developer must implements the Air Quality Monitoring, Noise
Monitoring, Surface Water Quality Monitoring, Forest and Wildlife
Monitoring, Transportation Monitoring which included in EMP of operation
phase.

Emission of air quality, noise and vibration must complies with National
Environmental Quality (Emission) Guidelines and monitoring must implement
at construction sites, transport routes, along the road and nearest villages of a
long road construction.

Project includes 21 bridges construction and monitoring of water quality and
effluent must implement at every bridges construction site.

Project developer must follows mitigation measures, environmental
management plan and their sub-plan and monitoring for environmental, social
and health impact which described at EIA report.

Must follows all of the commitments which described at EIA report.

Residual impact and safety must monitors and complies with rules and
regulations, standard and guidelines.

Myandawei Industrial Estate must informs to Environmental Conservation
Department (ECD) when project design and operation changed.
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Must connects continuously with local and stakeholders and emphasis their
comments and suggestions.

Environmental Management Plan and Monitoring Report must submit to
Environmental Conservation Department (ECD) at specified period.

Must follows every instructions which described at Environmental Impact
Assessment Procedure.

Myandawei Industrial Estate Co., Ltd must distributes EIA Executive Summary
(Myanmar version) and environmental and social commitments (Myanmar
version) to stakeholders.

Project developer must announces to public about the EIA report which already
received approval from government.

Project developer must supports Corporate Social Responsibility (CSR).
Project developer must emphasizes the comments and suggestions of related
governments, other parties, NGOs and stakeholders which suggested at
disclosure of public consultation meeting, consultation and clarification
meeting of EIA report.

Must prepares Grievance Mechanism for complaints.

Related government department and stakeholder must implement committee
under management of Dawei Special Economic Zone Committee for relocation
and land compensation. This committee must negotiate with local by following
procedures of related Ministry and international practices.

When forest clearing is required to operate, permission of Forest Department is
required and must follow procedure from Forest Department.

When estimate budget for environmental management plan and monitoring plan
implementation are not enough, must add budget.

Wildlife crossing monitoring plan must implements along 2 lane road and must
constructs wildlife corridor and wildlife crossing structure for wildlife crossing.

Signature

Behalf of Union Minister
Win Zaw, Vice Permanent
Secretary

Cc to;
- Director
- Environmental Conservation Department
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Reference No. MIE 12 /2018
21% June 2018

Ministry of Natural Resource and Environmental Conservation
Office No. (19)
Nay Pyi Taw, Myanmar

Attn: U Hla Maung Thein
Environmental Conservation Department

Re: Environmental and Social Impact Assessment Report in respect of the
Dawei SEZ Initial Phase Development of Two Lane Project (the “ESIA
including EMP”)

Dear U Ohn Win,

We refer to the captioned ESIA, which was prepared and finalized by TEAM
Consulting Engineering and Management Co., Ltd. in accordance with the
Environmental Impact Assessment Procedure (29" December 2015) under the
instructions of Myandawei Industrial Estate Company Limited (MIE) and formally
submitted by Myandawei Industrial Estate Company Limited to Environmental
Conservation Department (ECD) under letter dated 29" May 2017.

Intending to be legally bound hereby and financially liable to Ministry of Natural
Resource and Environmental Conservation/MONREC hereunder, we:

a. Endorse and confirm to Ministry of Natural Resource and Environmental
Conservation/MONREC the accuracy and completeness of the ESIA,

b. Confirm and undertake to Ministry of Natural Resource and Environmental
Conservation/ MONREC that the ESIA has been prepared in strict compliance
with applicable Myanmar law, including EIA Procedures (2015) and with the
Scoping Report / Terms of Reference dated 19" November, 2015 as approved
by Ministry of Natural Resource and Environmental Conservation/MONREC
on 30" January, 2017 evidenced by No. EIA-2/2 (129/2017) and

c. Confirm and undertake to Ministry of Natural Resource and Environmental
Conservation/ MONREC that the project company established by Myandawei
Industrial Estate Company Limited in respect of the Two Lane project shall at all
times comply fully with: (i) any and all commitments and obligations as set forth
in the EIA, and (ii) any and all plans and the various components thereof,
including without limitation, impact avoidance, mitigation, and remediation
measures, and with respect to both (i) and (ii), including but not limited to such
commitments, obligations, plans and measures as relate to the development,



construction, commissioning, operation and maintenance of the project, and any
circumstance in which work done or to be done, or services performed or to be
performed, in connection with the project’s development, construction,
commissioning, operation and maintenance is carried out or intended or required
to be carried out by any contractor, subcontractor or other party.

We acknowledge and agree that any failure to so comply shall subject us to
liability for breach of this undertaking and that, in addition to making financial
compensation to Ministry of Natural Resource and Environmental
Conservation/MONREC and payment of any applicable penalties under the law
or under the project’s concession agreement and its appendixes, Myandawei
Industrial Estate Company Limited shall be responsible to Ministry of Natural
Resource and Environmental Conservation/MONREC to carry out and bear all
costs of the immediate and proper rectification of the event of non-compliance
and any effects thereof.

We acknowledge and agree, further, that any failure to so comply may be
treated by Ministry of Natural Resource and Environmental
Conservation/MONREC as a breach by the project company under the
concession agreement which, if not rectified in accordance with the terms and
conditions of the concession agreement, may lead to termination or other due
exercise by the GOVERNMENT OF MYANMAR of remedies available to it
thereunder.

The issuance of this confirmation and undertaking has been duly authorized by all
necessary corporate actions and a copy of the resolution of the Myandawei Industrial
Estate Company Limited authorizing it and the power of attorney explicitly granting
signing authorization to the individual who has signed below are attached as schedules

Myandawei Industrial Estate Company Limited

Name: Dr.Somchet Thinaphong
Title: Managing Director
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TWO LANE ROAD LINKING PROJECT

PROJECT KEY ESIA COMMITMENTS

EIA Report

Chapter 3 Overview of the Policy, Legal and Institutional Framework

Section 3.1: Corporate
Environmental and Social
Policies

Project proponent must formulate an environmental and social
management policy to guide its environmental and social management
during the construction phase and the operation phase.

Section 3.2.1: Policy and
legal framework which
provide the foundation for
environmental
management

Project proponent must follow National Environmental Policy (1994),
the Environmental Conservation Law (2012), and Environmental
Conservation Rules (2014).

Section 3.2.2: Regulations
Related to Environmental
Impact Assessment and
Management

Project proponent must comply the Environmental Impact Assessment
Procedure (EIA Procedure 2015), Environmental Impact Assessment
Guidelines and National Environmental Quality (Emission) Guidelines
(2015)

Section 3.2.3: Laws and
Regulations Related to
Environmental Protection
and Social Impact
Management

Project proponent must follow:
o The Explosive Act (1887); section 6(3), 7(1), 8, 13
e The Workmen's Compensation (1923); section 3(1), 12(1), 14(1)
» Leave and Holiday Act, 1951 (No.58) (Law Amended July, 2014)
Public Health Law (1972)
Motor Vehicle Rules (1987)
The Freshwater Fisheries Law (1991); section 40
The Forest Law (1992); section 12
Myanmar Insurance Law (1993); section 16
The Protection of Wildlife and Conservation of Natural Areas Law
(1994);
¢ The Protection and Preservation of Cultural Heritage Regions Law
(1998), Amended by Law No.1/2009
e The Conservation of Water Resources and River Law (2006); section
8, 11(a), 19
o Labour Organization Law (2011); section 18, 21, 27, 29, 31,42, 43
Social Security Law (2012)section 15, 16, 18(a) (b), 48(a), 51, 53,
54, 75(a) (b)
Environmental Conservation Law (2012)
Settlement of Labour Disputes Law (2012); section 39
Minimum Wages Law (2013); section 12, 13, 18
Myanmar Engineering Council Law (2013); section 34, 37
Employment and Skill Development Law (2013); section 14, 15, 30
National Environmental Quality (Emission) Guidelines, Myanmar
(2015)
Protection of National Races Law (2015); section 5
e Myanmar Fire Bridge Law (2015); section 25
e The Protection and Preservation of Ancient Monuments Law (2015);
section 12
* The Protection and Preservation of Antique Objects Law (2015);
section 12, 15(h), 20(f)
e Motor Vehicle Law (2013); section 51, 52, 54, 57
o Myanmar Investment Law (2016); section 50(a) (d), 51(b) (c) (d),
65(2) (D () &) (D) (m) (o) (p) (@)
» Payment of Wages Act (2016); section 4, 7, 8, 9, 10, 11
e The Farmland Law (2012)

Section 3.2.4: Law
Specific to the Project

Project proponent must follow Myanmar Special Economic Zone Law
(2014); section 11{f) (p), 74, 75, 76, 80(a) (b) and Dawei Special




e

Section 3.3: International
Conventions, Treaties and
Agreements

Project proponent must follow:

Plant Protection Agreement for the South-East Asia and the Pacific
Region, Rome (1956)

United Nations Framework Convention on Climate Change, New
York (1992) (UNFCCC)

Convention on Biological Diversity, Rio de Janeiro (1992)

The Convention for the Protection of the World Culture and Natural
Heritage, Paris (1972)

ASEAN Agreement on the Conservation of Nature and Nature
Resources, Kuala Lumpur (1985)

Catagena Protocol on Biosafety, Cartagena (2000)

Kyoto Protocol to the Convention on Climate Change, Kyoto (1997)

Section 3.4.1:
Arrangement at the
National and Sector Level

Project proponent must comply the Environmental Conservation
Committee (ENCC) by MONREC through ECD.

Section 3.4.2:
Arrangements at the
Project Area

Project proponent must comply with Myanmar’s Subnational
Administrative Structure and Dawei Special Economic Zone
Management Committee

Table 3.4-1: Roles and
Responsibilities of
Relevant Departments
Functioning in DSEZ

Project proponent must comply:

Department of General Administration

Department of Human Settlement and Housing
Department of Immigration and National Registration
Myanmar Police Force

Department of Labour

Directorate of Trade

Department of Development Affairs

Department of Road Transportation

Department of Investment and Company Administration
Department of Custom

Department of Law, Court and Justice

Department of Municipality

Representative from Tanintharyi Division

Section 3.5.1: IFC’s
standards and guidelines

Project proponent must follow Performance Standards on Environmental
and Social Sustainability, January 1%, 2012 and Environmental, Health,
and Safety-General Guidelines, April 30™ 2007

Section 3.5.2: World
Bank

Project proponent must follow the World Bank’s Pollution Prevention
and Abatement Handbook (PPAH)

Table 3.6-1: Relevant

Environmental Guidelines | o Ambient Air Quality
and Standards » Ambient Noise Levels
* Vibration
¢ Groundwater Quality

Project proponent must manage and control impacts as follows:

Chapter 4 Project Description and Alternatives

Section 4.2.2.1: Project
Overview

The Project must upgrade the existing two-lane un-paved road based on
Class 4 of the Highway Design Standards of the Department of
Highways (DOH), Thailand.

Section 4.2.2.3: Project
Design

Project proponent must follow:

¢ The structural design of bridges and viaduct structures is based on

e The Project road must be operated as a toll road with controlled

e The detailed design of slope stability and erosion control, various

The geometric design of the Project road follows the Standard of
Highways in Thailand with AASHTO Standard “A Policy on
Geometric Design of Highways and Street” 2004.

AASHTO LRFD Bridge Design Specifications and HL-93 standard
highway loading.

access and toll booths.




design standards are adopted as follows;

- ASEAN Highway Design Standard

- AASHTO

- Myanmar Technical Standard for Highway Design

- Highway Capacity Manual

- Department of Highway, Thailand

e The project also considered about recommendation in road design

preparation and construction from WWIE’s study for design manual
for road construction and take this recommendation into project
design.

Section 4.2.3: Project
Alternatives

Due to the project has no alignment alternatives as it will upgrade the
existing road. The two lane road is adopted to suit expected traffic
demand during the initial phase development of DSEZ and to keep the
investment low. Regarding allowance of land owner and related
government ministries, the project must inform land owners and ask for
permission and there must be payment of compensation prior to project
development as stated in RAP report via compensation committee.

Chapter 6 Impact and Risk

Assessment and Mitigation Measures

Section 6.2: Pre-
Construction Phase -
Impact Identification,
Assessment and
Mitigation

Project proponent collaborate with EPC must comply the mitigation
measure as follows:
Land Acquisition

» The compensation must be done according to international standards
and with the overall objectives of improving the standard of living
for those who will be affected. All crops, valuable trees must be
compensated. Cash compensation is the mode agreed with the people
in project affected village during consultations.

o Cooperation with local and district authorities regarding improved
infrastructural development could enhance mitigation measures
dealing with health, drinking water supply education, electricity
supply and general social uplift.

Environmental Disturbances Caused by Fugitive Dust

¢ The standard prescribes the concentration of TSP not exceeding 230
g/m’.

» Spray water together with strict implementation of other dust
suppression measures should be able to reduce fugitive dust emission
as much as 75%.

» Enforce speed limit for trucks not to exceed 40 km/hr when passing
the communities and cover construction materials by tarpaulin sheet.

Section 6.3: Construction
Phase - Impact
Identification, Assessment
and Mitigation

Project proponent collaborate with EPC must comply the mitigation
measure as follows:
Gaseous Emissions

o The EPC contractor must be required to adopt best practices to
minimize gaseous emissions at sources such as provide adequate
training to the equipment operators in the proper use of equipment.
However, heavy equipment operators must be provided with masks,
if deemed necessary, to minimize the impact of particulates.

Noise

¢ The maximum background noise level expressed in Leqg-1 hr.
exceeded the limit set by Myanmar National Environmental Quality
(Emission) Guidelines and the IFC Standard during both daytime (55
dBA) and nighttime (45 dBA).

» The increase in the ambient noise level is not more than 3 dB(A)
Leg-1 hour (Myanmar National Environmental Quality (Emission)
Guidelines).

Vibration

» The Peak Particle Velocity value at the distance from the source
between 301-500 ft not greater than 1 inch/s set by US Bureau of
Mines (USBM), 1971.




Surface Water Quality

¢ The EPC Contractor must be required to implement best management
practices in reducing the impacts on water turbidity and wastewater
contamination caused by road construction, bridge construction and
camp site.
Aquatic Ecology
» Apply the mitigation measures as for controlling the water turbidity
and wastewater contamination as same as surface water quality.
Soil Erosion and Soil Contamination
» The project design must also follow applicable international
standards such as those prescribed in AASHTO Standard “A Policy
on Geometric Design of Highways and Street” 2004, Class IT of
ASEAN Highway design standards and Class IV of the Highway
Design Standards of the Department of Highways (DOH), Thailand.
¢ Remove all construction wastes from the site to approved waste
disposal sites.
Forest and Wildlife
e Replacement of trees where they are removed; for every tree
removed tree should be replanted.
¢ Construction workers and site foremen must watch for wildlife that
may be harmed and take avoidance action as required.
¢ Provide communication access between communities and project
developer to receive requests and to listen to the needs and problem
of communities including to respond to the requests and to solve the
problem e.g. establishing complaint center, informing communities
about project address and telephone number.
¢ The project proponent must set up CSR unit during project
construction period
Land Use
o Declare the actual R.O.W which does not exceed 40 meters of width
as soon as possible after detail design is accomplished.
Cultural heritage
¢ The person or group (identifier) who identified or exposed the burial
ground must cease all activity in the immediate vicinity of the site
then inform the relevant personnel responsible included local and
government cultural heritage administrative department.
Risk Assessment
» Environmental risk management during project construction must be
carried out by the Project Management Team as part of the overall
project risk management. Environmental risk mitigation measures
will be implemented by the project management team within the
scope of and procedures for project risk management.

Section 6.4: Operation
Phase - Impact
Identification, Assessment
and Mitigation

Project proponent must comply the mitigation measure as follows:
Gaseous Emissions
e Providing good traffic management to avoid traffic congestion in
populated areas.
Noise
e Reduction of speed limit in settlement areas.
e Always maintain road surface in good condition.
Surface Water Quality
* Regular check-up wastewater treatment system with carrying
capacity within the wastewater treatment area of the service areas.
Agquatic Ecology
» Apply the same mitigation measures as for wastewater contamination
Forest and Wildlife
» Protect vegetation alongside the Two-lane road by undertaking
maintenance regularly and vegetation if needed.




o Install signs warning motorists of the presence of animals in areas of
frequent animal crossings.
Socio-Economic
* Provide space in vista site (Rest area) for local people to sell local
products/handicraft.
» Related government agencies should support the communities to
sustainably exist with ability to adapt to changes and innovations.
Infrastructure Facilities
¢ Proposed to improve road safety rather than to improve traffic flow.
Risk Assessment
o The following safety policies are strongly recommended: (a)
mandatory use of seat belts; (b) compulsory driver training and
testing; (c) prohibition and punishment of driving while impaired by
drugs or alcohol; (d) traffic safety education for children; and (e)
testing and inspection of all vehicles for compliance with safety
standards.

Chapter 8 Environmental Management Plans

Section 8.3: Summary of
Environment
Management Plan for
Construction Period
(CEMP)

For construction phase, the key objective of the Owner-CEMP
(OCEMP) is to establish a clear operational framework and
requirements for environmental management during the construction
phase of the Project. Based on the OCEMP, the Contractor must prepare
a Contractor-CEMP (CCEMP) which must have operational details
based on the detailed designs, construction methods, and construction
schedule. CCEMP aim to manage and mitigate all related environmental
issues and divided into 2 categories as 1) Site specific plans comprising
i) air quality; (ii) noise; (iii) vibration; (iv) surface water quality; (vi)
aquatic ecology; (vi)soil erosion protection; (vii) chance find
management; and 2) Thematic plans included (i) transportation; (ii)
water use; (iii) solid waste; (iv) hazardous waste; (v) forest and wildlife;
(vi) biodiversity; (vii) occupational health; (viii) construction emergency
response plan; (ix) compensation and livelihood restoration; (x) land
use; and (xi) socio-economic.
Environmental components which would be monitored followings:

- Air quality (5 stations)

- Noise and vibration measurement (5 stations)

- Surface water quality and aquatic ecology (7 station)

- Traffic counting (3 stations)
In addition, OSH Management Plan and village forum are included in
the CEMP.
Contractor is required to submit monthly report on environmental
performance to ECD during pre-construction and construction period.
Tripartite committee which included representative from government,
project’s proponent and nearby communities would be set up.

Section 8.4: Summary of
Environment
Management Plan for
Operation Period (OEMP)

Project’s proponent is required to prepare and implement Environment
Management Plan for Operation Period (OEMP). OEMP aim to manage
and mitigate all related environmental issues and divided into 2
categories as 1) Site specific plans comprising i) air quality; (ii) noise;
(iii) vibration; (iv) surface water quality; and 2) Thematic plans included
(i) transportation; and (ii) forest and wildlife.
Environmental components which would be monitored followings:

- Air quality (5 stations)

- Noise and vibration measurement (5 stations)

- Surface water quality and aquatic ecology (7 station)

- Traffic counting (3 stations)
Project proponent by EHS is required to submit six-month report on
environmental monitoring to ECD throughout the project’s life.




Clzaptér 9 Public Con'sﬂultattons and Disclosure

Section 9.1: Introduction

Project proponent must follow the environmental procedure which
public concerns should also be taken into account in assessing impacts,
designing mitigation measures, and selecting monitoring parameters.

Section 9.2: Methodology
and Approach

¢ Project proponent follows the standard principles and practices in
public participation.

¢ Project proponent must inform the stakeholders about the Project,
environmental and social issues

Section 9.3.2 PCD during
the EIA Preparation

Project proponent response on issues related with an access road to link
village and the Two lane road and road improvement between villages
during the public consultation meetings as presented in Table 9.3-3 of
Chapter 9 and shown in Table below;

k 1. Engineering Issues

1) Villagers can access and cross Referring to project design, along most

the two lane road or not? part of the project alignment there
would be no fence except at some
specific sections where road safety,
security and road improvement are
required, temporary or permanent
fence or barricade would be provided,
therefore villagers can easily access
and cross the Two lane road.
Furthermore, For any crossing
between the access road and the two
lane road, the entrance/ exit point will
be physically enhanced to improve its
safety.

2) The project should consider on | Based on latest observation, access
provision of access road to link | roads have been already in place, there
village and the two lane road. is no need to provide additional access

road from village to the Two lane road

project alignment.

In case of road improvement between

villages, villagers along the two lane

road can use the two lane road to
commute between villages, no need
for road improvement as the Two lane
road shall be well maintained
throughout by the concessionaire.

3) Villagers are willing to For the current access road
maintain the road constructed constructed by ITD
by the developer in case they

a) During construction stage, it will be
can use as well.

used to support two lane road
construction activities. Usage of
road can be shared with local
commuters.

b) After finish two lane road
construction, this access road will
be handovered to local
administration and villagers will
still be able to use this access road.

1) nd Consult

4) Project features and toll booth The project road is express way
management. without fence along project alignment
except at some specific sections where
road safety, security and road
improvement are required, temporary
or permanent fence or barricade would
be provided. Therefore, villager
car/truck can use the two lane road




free of charge as long as they do not
passing through the toll gates
(Situated in 4 locations).

5) Villagers should have
opportunity to participate in
baseline environmental
condition survey.

Local villagers can participate in
baseline environmental condition
survey by confirmation with head
village before the Consultant conduct
baseline survey.

6) There should be disclosures of
EIA Report.

EIA Report was delivered to each base
camp of ITD along project alignment
and summary result of EIA study was
also published in brochures and
disclosed to all participants in the
public consultation meetings.

Section 9.4:
Recommendations for
Ongoing Consultations

The Project stakeholders and interested parties could be fully
participated from the beginning and through the entire process of project

development are as follows;

¢ Relevant Government Authorities, 1) Key offices at the national

level are: (i) Ministry of Livestock, Fisheries and Rural
Development, (ii) Ministry of Agriculture and Irrigation, (iii)
Ministry of Natural Resources and Environmental Conservation, (iv)
Ministry of Welfare, Relief and Resettlement, (v) Ministry of
Transport, (vi) Ministry of Rail Transport, and (vii) Ministry of
Construction.

2) Key offices at the regional level are: (i) Tanintharyi Region
Office of the Environmental Conservation Department; (i)
Tanintharyi Region Office of Social Welfare, Relief and
Resettlement; (iii) Tanintharyi Region Office of the Ministry of
Transport; (iv) Tanintharyi Region Office of the Ministry of Rail
Transport; (v) Tanintharyi Region Office of the Ministry of
Construction; (vi) Tanintharyi Region of the Ministry of Electricity
and Industry; (vii) Tanintharyi Region Office of Planning and
Economic; and (vii) Chairman of Hluttaw.

3) Key offices at the local level are: (i) Yebyu Township
Administration; and (ii) Myitta Township Administration.

Included the DSEZ Management Committee (DSEZMC) and the

Supporting Working Body (SWB)-Support Working Group of DSEZ.
Other Interested Parties, this category are various government
departments responsible for development of various sectors, and
community based organizations.
Potentially Affected People, The Project’s stakeholders in this
category are village committees and individual villagers in the 16
villages in the study area namely Dauk Lauk, Tha Laing Ya, Pa Dao
Gon, Tha Loat Htar, Thi Khat Done, Ye Bouk, Tha Byu Chaung,
Pyin Tha Daw, Myitta, Taung Thone Long, Sin Byu Daing, La Or,
Va Do, Armu, Gad Tra Khee and Hti Khee in Yebyu and Myitta
Townships of Dawei District.

By:

Name: Dr.Somchet Thinaphong

Title: Managing Director
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The Applicable Laws and Legal Commitments for Two Lanes Project in Dawei Special
Economic Zone

Applicable Legislations, Guidelines and the Legal Framework of Environmental Issues
Past and Present Environmental Legislation and Regulations of Myanmar

The National Commissions for Environmental Affairs (NCEA) formed in February 1990
outlined Myanmar Agenda 21, which contains social, economic, institutional and
infrastructural strengthening programmes as well as environmental conservation
programmes.

To achieve sound environmental management in Myanmar, the respective Ministries
fundamentally devise 56 environmental policies and regulations that are directly related with
environmental conservation and protection. The State Law and Order Restoration Council
ratified the Forest Law in November 1992, in order to conserve the environmental factors
and to maintain a sustained yield of the forest produce and Protection of Wild Life and
Wild Plants and Conservation of Natural Areas Law in 1994,

In order to uphold further environmental protection promote sustainable development and
bring into line for environmental affairs, in April 2011, National Environmental Conservation
Committee (NECC) was reformed for the national environmental management in Myanmar.
The Ministry of Environmental Conservation and Forestry (MoECaF) was upgraded in place
of The Ministry of Forestry in September 2011 as the focal and coordinating agency for the
overall environmental management. The Government entered the set-up of Environmental
Conservation Department as a separate organization under the Ministry of Environmental
Conservation and Forestry (MoECaF) on 11 October 2012. The Ministry of Environmental
Conservation and Forestry promulgated The Environmental Conservation Law on 30™
March, 2012. The Environmental Conservation Law on 30™ March, 2012.The Environmental
conservation and Forestry issued the Environmental Conservation Rules on th 2014 and
issued the Environmental Impact Assessment Producer and Emission Quality Standards
Guideline on 29™ December 2015.

The project is related to the following laws, rules, procedure and guideline-

. The Environmental Conservation Law (2012)

. The Environmental Conservation Rules (2014)
Environmental Impact Assessment Procedure (2015)

. Emission Quality Standards Guideline (2015)

1

2

3

4

5. Myanmar Investment Law (2016)
6. The Rights of National Races Law (2015)

7. The Public Health Law (1972)

8. Prevention and Control of Communicable Disease Law (1995)

9. The Control of Smoking and Consumption of Tobacco Product Law (2006)
10. Myanmar Fire Force Law (2015)

11. The Motor Vehicle Law (2015) and Rules (1987)

-1-



12

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

33.

. The Myanmar Insurance Law (1993)

Labour Organization Law (2011)

Settlement of Labour Disputes law (2012)

The Development of Employment and Skill Law (2013)

2013, Minimum Wages Law

2016, Payment of Wages Law

Workmen’s Compensation Act (1923)

The Leaves and Holiday Act (1951)

Social Security Law (2012)

Petroleum Act (1934)

The Petroleum Rules (1937)

Conservation of Water Resources and Rivers Law (2006)
Freshwater Fisheries Law (1991)

Myanmar Marine Fishery Law (1990)

The Protection and Preservation of Cultural Heritage Regions Law (1998)
The Protection and Preservation of Antique Objects Law (2015)
The Protection and Preservation of Ancient Monument Law (2015)
Forest Law (1992)

Special Economic Zone Law, 20114

Myanmar Engineering Council Law (2013)

Myanmar Port Authority Law (2015)

The Export and Import Law (2012)

1. The Environmental Conservation Law (2012)

Purpose; to construct a healthy and clean environment and to conserve natural and
cultural heritage for the benefit of present and future generations; to maintain the sustainable
development through effective management of natural resources and to enable to promote
international, regional and bilateral cooperation in the matters of environmental conservation.

The project proponent has to pay the compensation for damages if the project
will causes injuries to environment, under the sub-section (o) of section 7 of
said law

The project proponent has to purify, emit, dispose and keep the polluted
materials in line with the stipulated standards, under section 14 of said law
The project proponent has to install or use the apparatus which can control or
help to reduce, manage, control or monitor the impacts on the environment,
under section 15 of said law.

The project proponent has to allow relevant governmental organization or
department to inspect whether performing is conformity with the terms and

-



condition included in prior permission, stipulated by the ministry, or not,
under section 24 of said law.

The project proponent has to comply with the terms and conditions included in
prior permission, under section25 of said law.

The project proponent has to abide by the stipulations included in the rules,
regulation, by-law, order, notification and procedure issued by said law, under
section 29.

The Environmental Conservation Rules (2014)

The project proponent has to avoid emit, discharge or dispose the materials
which can pollute to environment, or hazardous waste or hazardous material
prescribed by notification in the place where directly or indirectly injure to
public, under sub- rule (a) of rule 68.

The project proponent has to avoid performing to damage to ecosystem and
the environment generated by said ecosystem, under sub-rule (b) of rule 68.

Environment Impact Assessment Procedure (2015)

The project proponent has to be liable for all adverse impacts caused by doing
or omitting of project owner or contractor, sub-contractor, officer, employee,
representative or consultant who is appointed or hired to perform on behalf of
project owner, under sub-paragraph (a) of paragraph 102.

The project proponent has to support, after consultation with effected persons
by project, relevant government organization, government department and
other related persons, to resettlement and rehabilitation for livelihood until the
effected persons by the project receiving the stable socio-economy which is
not lower than the status in pre-project, under sub-paragraph (b) of paragraph
102.

The project proponent has to fully implement all commitments of project and
conditions included in EMP. Moreover the project proponent has to be liable
for contractor and sub-contractor who perform on behalf of him/her have to
fully abide by the relevant laws, rules, this procedure, EMP and all conditions,
under paragraph 103.

The project proponent has to be liable and fully & effectively implement all
requirements included in ECC, relevant laws and rules, this procedure and
standards under rule 104.

The project proponent has to inform the completed information, after
specifying the adverse impacts caused by the project, from time to time, under
paragraph 105.

The project proponent has to continuously monitor all adverse impacts in the
pre-construction phrase, construction phrase, operation phrase, suspension
phrase, closure phrase and post-closure phrase, moreover has to implement the
EMP with abiding the all conditions included in ECC, relevant laws & rules
and this procedure, under paragraph 106.

The project proponent has to submit, as soon as possible, the failures of his or
her responsibility, other implementation, ECC or EMP. If dangerous impact
caused by this failure or failure should be known by the Ministry the project
proponent has to submit within 24 hours and other than this situation has to
submit within 7 days from knowing it, under paragraph 107.



5.

The project proponent has to submit the monitoring report dually or prescribed
time by Ministry in line with the schedule of EMP, under paragraph 108.

The project proponent has to prepare the monitoring report in accord with the
rule 109.

The project proponent has to show this monitoring report in public place such
as library, hall and website and office of project for the purpose to know this
report by public within 10 days from the date which the report is submitted to
the Ministry. Moreover has to give the copy of this report, by email or other
way which way agreed with the asked person, to any asked person or
organization, under paragraph 110.

The project proponent has to allow inspector to enter and inspect in working
time and if it is needed by Ministry has to allow inspector to enter and inspect
in the office and work-place of project and other work-place related to this
project in any time, under paragraph 113.

The project proponent has to allow inspector to immediately enter and inspect
in any time if it is emergency or failure to implement the requirements related
to social or environment or caused to it, under paragraph 115.

The project proponent has to allow inspector to inspect the contractor and sub-
contractor who implement on behalf of project, under paragraph 117.

Emission Quality Standards Guideline (2015)

The project proponent has to emit, discharge or dispose in line with the
standards stipulated in said guideline.

The Myanmar Investment Law (2016)
Purpose; to ensure the appointing of employees, fulfilling the rights of employees,

avoiding any injury to environment, social and cultural heritage, insure the prescribed
insurance in line with the above law. This law focuses as follows;

The project proponent has to lease the land or building owned by government
or private with lease agreement and register it by the registration of deeps law,
under sub- section (a) and (d) of section 50 of said law.

The project proponent has to appoint the nationalities in the various levels of
administrative, technical and expert work by the arrangement to develop their
expertise, in line with the sub-section (b) of section51of said law.

The project proponent has to appoint the nationalities only in normal work
without expertise, in line with the sub-section (c) of section51of said law.

The project proponent has to appoint either foreigner or nationality with the
appointment agreement in accord with the law, in line with the sub-section (d)
of section51of said law.

The project proponent has to comply with the international best practices,
existing laws, rules and procedures to not damage, pollute, and injure to
environment, cultural heritage and social, in line with the sub-section (g) of
section650f said law.

The project proponent has to close the project after paying the compensation
to the employees in accord with the existing laws if violates the appointment
agreement or terminate, transfer or suspend the investment or reduce the
number of employees , in line with the sub-section (i) of section650f said law.



e The project proponent has to pay the wages or salary to the employees in
accord with the laws, rules, order and procedures in the suspension period, in
line with the sub-section (j) of section650f said law.

e The project proponent has to pay the compensation or injured fees to the
respected employees or their inheritors if injury in or loss of part of body or
death caused by work, in line with the sub-section (k) of section650f said law.

e The project proponent has to stipulate the foreign employees to respect the
culture and custom and abide by the existing laws, rules, orders, directives, in
line with the sub-section (1) of section650f said law.

e The project proponent has to abide by labour laws, in line with the sub-section
(m) of section650f said law.

e The project proponent has to pay the compensation to the injured person for
damages if damages of environment or socio-economy is occurred by misuse
of project, in line with the sub-section (o) of section650f said law.

e The project proponent has to allow to inspect in anywhere of project if
Myanmar Investment Commission inform to inspect the project, in line with
the sub-section (p) of section650f said law..

e  The project proponent has to obtain the permission of MIC before EIA process
and report back this process to MIC, in line with the sub-section (q) of section
650f said law.

e The project proponent has to insure the prescribed insurance by rules, under
section 73 of said law.

6. Protection the Rights of National Races Law (2015)

Purpose: To ensure to disclose to residents ethnic nationalities about the
project fully, moreover to ensure to cooperate with them. This law focuses the following
matters;

Section 5 -  The project proponent has to disclose to the residents national
races all about the project fully.

- The project proponent has to cooperate with the residents
national races.

7. The Public Health Law (1972)

Purpose:  To ensure the public health include not only employees but also
resident people and cooperation with the authorized person or organization of health
department.

e The project owner will cooperate with the authorized person or organization in
line with the section 3 and 5 of said law.

e Section 3 - The project proponent has to abide by any instruction or
stipulation for public health.
e Section 5 - The project proponent has to allow any inspection, anytime,

anywhere if it is needed



8. Prevention and Control of Communicable Diseases Law (1995)

Purpose:  To ensure the healthy work environment and prevention the
communicable diseases by the cooperation with the relevant health department.

The project proponent has to built the housing in line with the health

standards, distribute the healthful drinking water & using water and arrange to

systematically discharge the garbage & sewage, under clause (9) of sub-

section (a) of section 3 of said law.

The project proponent has to abide by any instruction or stipulation by

Department of health and Ministry of Health, under section 4 of said law.

The project proponent has to inform promptly to the nearest health department

or hospital if the following are occurred: (section 9)

(a) Mass death of animals included in birds or chicken;

(b) Mass death of mouse;

(¢c) Suspense of occurring of communicable disease or occurring of
communicable disease;

(d) Occurring of communicable disease which must be informed.

The project proponent has to allow any inspection, anytime, anywhere if it is

need to inspect by health officer, under section 11 of said law.

9. The Control of Smoking and Consumption of Tobacco Product Law (2006)

Purpose:  To ensure the creation of smoking area and non-smoking area in the
power plant area for health and control of smoking.

[ ]

The project proponent has to keep the caption and mark referring that is non-
smoking area in the project area under sub-section (a) of section 9 of said law.
The project proponent has to arrange the specific place for smoking in the
project area and keep the caption and mark in accordance with the stipulations
under sub-section (b) of section 9 of said law.

The project proponent has to supervise and carry out the measures so that no
one shall smoke at the non-smoking area under sub-section (c) of section 9 of
said law.

The project proponent has to allow the inspection of supervisory body in the
power plant area, under sub-section (d) of section 9 of said law.

10. The Myanmar Fire Force Law (2015)

Purpose: To ensure to prevent the fire, to provide the precautionary material and
apparatuses, if the fire caused in the project area to be defeated because the project is
business in which electricity and any inflammable materials such as petroleum are used. So,
the project owner has to institute the specific fire service in line with the above law. This law
focuses the following

The project proponent has to institute the specific fire services, under sub-
section (a) of section 25.

The project owner has to provide materials and apparatuses for fire precaution
and prevention, Sub-section (b) of section 25.



11. The Motor Vehicles law (2015) and Rules (1987)

Purpose:  When the construction period and if it is needed in operation and
production period for the all vehicles.

e The project proponent has to promise to abide by the nearly all provisions of
said law and rules, especially the provisions related to air pollution, noise
pollution and life safety.

12. The Myanmar Insurance Law

Purpose: The project can cause the damages to the environment and injuries to
public so to ensure the needed insurances are insured at Myanmar Insurance. This law
focuses the following matters;

e Section 15 - If the project proponent uses the owned vehicles the project

owner has to insure the insurance for injured person.

e Section 16  The project proponent has to insure the insurance to

compensate for general damages because the project may cause the damages
to the environment and injury to public.

13. Labour Organization Law (2011)

Purpose:  To ensure protection the rights of the employees, having the good
relationships between the employees and employer and enabling to form and carry out the
labour organizations systematically and independently.

e Section 17 - The project owner promises to allow the labour organization
to negotiate and settle with the employer if the workers are unable to obtain
and enjoy the rights of the workers contained in the labour laws and to summit
demands to the employer and claim in accord with the relevant law if the
agreement cannot be reached.

e Section 18 - The project proponent promises to demand the re-appointment
of worker who is dismissed by the employer without the conformity with the
labour laws.

e Section 19 - The project proponent promises to send the representatives to
the Conciliation Body in settling a dispute between the employer and the
worker.

o Section 20 - The project proponent promises the labour organization to

participate and discuss in discussing with the government, the employer and
the complaining employees in respect of employee’s rights or interest
contained in the labour laws.

e Section 21 - The project proponent promises the labour organization to
participate in solving the collective bargains of the employees in accord with
the labour laws.

e Section 22 - The project proponent promises the labour organization to
carry out the holding the meetings, going on strike and other collective
activities in line with the procedure, regulation ,by-law and directive of
relevant Chief Labour Organization .



14. The Settlement of Labour Dispute Law, 2012

Purpose: To ensure negotiation and discussion between employees and project
proponent, abiding the decision of Tribunal. This law focuses as follows;

e The project proponent has to not absent to negotiation within the stipulated
time for complaint, under section 38 of said law.

e The project proponent has to not change the existing stipulations for
employees within conducting period before Tribunal, under section 39 of said
law.

o The project proponent has to not close the work without negotiation,
discussion on dispute in accord with this law, decision by Tribunal, under
section 40 of said law.

e The project proponent has to pay the compensation decided by Tribunal if
violates any act or any omission to damage the interest of labour by reducing
of product without efficient cause, under section 51 of said Law.

15. Employment and Skill Development Law (2013)

Purpose: To ensure the job security and to develop the employee’s skill with the
fund of project owner.

e The project proponent has to appoint employees with the contract in line with
the provision of section 5 of said law.

e  The project proponent has to carry out the training programs with the policy of
Skill Development Body to develop the employment skill of employees who is
appointed or will be appointed, under section 14 of said law.

o The project proponent has to monthly pay to the fund, which is fund for
development of skill of employees, not less below 0.5 percentage of the total
payment to the level of worker supervisor and the workers below such level,
under sub-section (a) of section 30 of said law.

e The project proponent has to promise not to deduct from the payment of
employees for above mentioned fund, under sub-section (b) of section 30 of
said law.

16. 2013, The Minimum Wages Law

Purpose: To ensure the project owner pay the wages not less than prescribed
wages and notify obviously this wages in work place, moreover to be inspected.

e The project proponent has to pay the wages in line with section 12 of said law.

e The project proponent has to notify the prescribed wages obviously in work
place under sub-section (a) of section 13 of said law.

e The project proponent has to correctly record the lists, schedules, documents
and wages and report these to the relevant department and give if these are
asked while inspecting, in accord with the stipulations under sub-section
(b)(c)(d) of section13 of said law.

e  The project proponent has to allow to be inspected by the inspector, under sub-
section (d) and (e) of section 13 and section 18 of said law.



e The project proponent has to allow holiday for medical treatment if the
employee’ health is not fit to work, under sub-section (f) of section 13 of said
law.

e  The project proponent has to allow holidays without deducting from the wages
if one of parents or one of family dies, under sub-section (g) of section 13 of
said law.

17. Payment of Wages Law (2016)

Purpose: To ensure the way of payment and avoiding delay payment to the
employees. This law focuses as follows;

e The project proponent has to pay the wages in accord with the section 3 and 4
of said law under section 3 & 4 of said law.

e The project proponent has to submit with the agreements of employees &
reasonable ground to department if it is difficult to pay because of force
majeure included in natural disaster, under section 5 of said law.

e The project proponent has to abide by the provisions of section 7 to 13 in
chapter (3) in respect of deduction from wages.

o  The project proponent has to pay the overtime fees, prescribed by law, to the
employees who work over working hours, under section 14 of said law.

18. Workmen’s Compensation Act (1923)

Purpose: To ensure the compensations to injured employee while implementing in
line with the above law and pay the prescribed compensations in various kinds of injury. This
law focuses as follow;

o Section 13 The project proponent has to pay the compensation in line with the
provisions of said law base on kind of injury and case by case.

19. The Leaves and Holiday Act (1951)

Purpose: The employees can take the leaves and get the holidays legally and to
ensure the right to get the holidays and leaves. This law focuses the following matters;

o The project proponent has to allow the leaves and holidays in line with the
law.

20. Social Security Law

Purpose: The project proponent has to create the social security for the employees
because the project is the business under the Myanmar Citizen Investment Law. To ensure
the social security for employees of the project, the project owner has to register to the social
security offices and to pay the prescribed fund.

o The project proponent has to register to the respected social security office,
under sub-section (a) of section 11 of said law

e  The project proponent has to pay the social security fund for at least four types
of social security included in sub-section (a) of section 15, under section 15 of
said law.



e The project proponent has to pay the fund which has to be paid myself and
together with the fund which has to be paid from their salary by the employees
.Moreover the project owner will pay the cost for paying the above mentioned
fund only myself under sub-section (b) of section 18 of said law.

e The project proponent has to pay the fund for accidence, under sub-section (b)
of section 48 of said law. ( but this fund is not related to workmen
compensation )

e The project proponent has to make correctly and submit the list and record
provided in section 75 to respected social security office, under section 75 of
said law.

21. Petroleum Act (1934)

Purpose: The project will carry the oil in any phase and may import it. So, ensure
to take the license for importation and storage and abide by the stipulations in the license.

o The project proponent has to obtain the license for importation, transportation
and storage of the fuel under section 3 of said law and abide by the
stipulations in the license.

22. The Petroleum Rules (1937)

Purpose: To ensure the project owner has to abide by the stipulations for
transportation of oil.

e The project proponent will abide by the provision of chapter (3) of the
Petroleum Rules for transportation and the provisions of chapter (4) of said
rules for storage.

23. The Underground Water Act (1930)

e The project proponent has to obtain the licence granted by the water officer for
sinking the underground water before sinking water, under section 3 of said
law (if the project needs to sink the underground water).

24. Conservation of Water Resources and Rivers Law (2006)

Purpose: The project proponent will avoid the disposal of stipulated materials into
river-creek.

e The project proponent has to avoid any performing to damage to the river,
creek and water resource, under sub-section (a) of section 8.
e  The project proponent has to avoid the violation of conditions stipulated by the
directorate for prevention of water pollution, under sub-section (b) of section
24.
25. Freshwater Fisheries Law (1991)

Purpose: According to the sub-section (e) of section 2 of said law, the freshwater
area includes any river, creek, pond and water area so the project will be near by the river or
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creek which is freshwater area the safety of freshwater and aquatics. This law focuses as
follow;

¢ The project proponent has to avoid any water pollution and disturbing to fish
&other aquatic lives in any fresh-water such as river, creek under section 40 of
said law.

26. Myanmar Marine Fishery Law (1990)

Purpose: According to the sub-section (f) of section 2 of said law, the myanmar
marine fishery water area includes the water area along the sea cost of myanmar from the
high tide mark toward the open sea and on the seaside of the straight line drawn from one
extreme end of one bank to the extreme end of the other bank of the river and creek mouths
so the project will be nearby Myanmar marine water area, river or creek which is freshwater
area.

e The project proponent has to avoid any water pollution and disturbing to fish

&other aquatic lives in any Myanmar marine-water, under section 39 of said
law

The Protection and Preservation of Cultural Heritage Regions Law (1998)

Purpose: To ensure the protection of cultural heritages and the cultural heritage
area from the damage by the natural disaster or man-made.

e Section 13 - The project proponent has to apply to get the prior permission of
Directorate of Ancient-Research to build the road, bridge or dam in the
cultural heritage area.

e  Section 22 - The project proponent promises not to build the building which is
not in line with the stipulations prescribed by the Ministry of Culture in the
cultural heritage area.

27. The Protection and Preservation of Antique Objective Law (2015)

Purpose: To ensure the protection of ancient monument and information about it if
it was in the project area. This law focuses as follow;

e  The project proponent has to inform to the village-tract or ward administrator
if any antique objective is found in project area under section 12 of said law.

28. The Protection and Preservation of Ancient Monument Law (2015)

Purpose: To ensure the protection of ancient monument and information about it if
it was in the project area. This law focuses as follows;

e Section 12 - The project proponent has to report to the village-tract or ward
administrators if the project proponent will find any ancient monument under
the ground or on the ground or under the water.

e Section 15 - The project proponent has to obtain the prior permission of
Department of Ancient Research Museum if the project area is in the
prescribed area of Ancient monument.
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o Sub-section (f) of section 20 - The project proponent has to obtain the prior
permission, by written, of Department of Ancient Research and National
Museum if the project proponent dispose the chemical and solid waste in the
Ancient Monument area.

29. The Forest Law (1992)
o  Sub-section (a) of section 12 - The project proponent has to obtain the
approval of Ministry if the project area is included in the forest land or the
land administrated by the government which covers the forest, under section 1
of said law.

30. The Special Economic Zone Law (2014)

Purpose: The project locates in Dawei Special Economic Zone. According to
section 89 of said law the project has to abide by said law so to ensure the responsibilities of
project proponent. This law focuses as follows;

o The project proponent has to abide by the any stipulation included in the
notification, order, directive and procedure issued by special economic zone
administrative committee, under sub-section (f) of section 11 of said law.

o The project proponent has to comply with the stipulations of SEZ
administrative committee, under sub-section (p) of section 11 of said law.

e The project proponent has to abide by the standards included in the
environmental conservation law and international standards, moreover has to
abide by the existing laws to not injure to social and health, under section 35
of said law.

e The project proponent has to appoint the nationalities only for normal work
without expertise, under section 27 of said law.

e The project proponent has to appoint the nationalities in the high- technical
work and expert work at least 25 % in first two years later the date which is
commencement of project, and at least 50% in second two years later, and at
least 75% in third two years later, under section 75 of said law.

e The project proponent has to abide by the negotiation by the administrative
committee if the dispute, between employees and me, is occurred, under sub-
section(a) of section 76 of said law.

e The project proponent has to obtain the work permit for foreign employees
issued by representative office of labour department before starting to work,
under section 77 of said law.

e The project proponent has to obtain the approval of administrative committee
before appointment if it is needed to appoint the foreign employees in
administrative and technical work over the limited numbers, under section 78
of said law.

e The project proponent has to pay the cost for compensation and resettlement
for project land if housing, buildings, farm, garden, fruit trees or other
plantation is in the project area, in accord with the agreement, under sub-
section (a) of section 80.

e The project proponent has to coordinate with the administrative committee to
facilitate in resettlement process for to not low the original living standards
and fulfill their basic needs, under sub-section (b) of section 80 of said law.
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e The project proponent has to use the project land in accord with the
stipulations, under sub-section (c) of section 80 of said law.

e The project proponent has to not change the physical features of land without
the approval of administrative committee, under sub-section (d) of section 80
of said law.

e The project proponent has to inform to the administrative committee if any
antique objective or any natural resource or treasure trove is found on or under
the land in project area, moreover has to move to the replaced land for project
if the original land cannot be allowed to continue the project, under sub-
section (e) of section 80 of said law.

31. The Engineering Council Law (2013)

Purpose: To ensure the safety in technical and engineering work in the project.
This law focuses the following;

e The project proponent has to appoint the employees, who obtained the
registration certificate issued by the Myanmar Engineering Council, in the
technical and engineering work, under section 37 of said law.

e The project proponent has to ensure the employees who are engineers abide to
the provisions of Myanmar Engineering Council law, prohibitions included in
the rules, order and directive issued under said law, conditions included in the
registration certificate issued by the Myanmar engineering council, under
section 34 of said law.

32. Myanmar Port Authority Law (2015)

Purpose: To ensure the conservation of water pollution in the port area. This law
focuses the following;

e  The project proponent has to avoid disposing the dangerous material, poisoned
material, garbage, sewage or disposal into the water from the port area, under
the sub-section (a) of section 23 of said law.

33. The Export and Import Law

Purpose: To ensure to abide by the conditions included in permit if it is needed to
import the material for project. This law focuses as follow;

e  The project proponent has to abide by the conditions included in permit, under
section 7 of said law.

Myandawei Industrial Estate Company Limited
Name:  Dr.Somchet Thinaphong
Title: Managing Director
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Environmental Mitigation Measures and
Environmental Quality Monitoring Program

Environmental and Social Impact Assessment for
Two-Lane Road Linking the Dawei Special Economic Zone with the Thai Border
Project

The Project’s environmental mitigation and monitoring measures are as follows.

1. Mitigation Measures and Monitoring Program during Construction Phase (Table 1)

2. Mitigation Measures and Monitoring Program during Operational Phase (Table 2)

. June 2018 ) o ’ Page 1/34
1 Industrial Estate Company TEAM Consulting Engineering and Management Co., Ltd.

Limited
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CHAPTER 1

EXECUTIVE SUMMARY

1.1 CONTEXT OF THE PROJECT

The Two-Lane Road Linking the Dawei Special Economic Zone with the Thai
Border Project (the Project) will upgrade the existing 138-km unpaved road connecting
Dawei in Myanmar with Phu Nam Ron in Kanchanaburi, Thailand. The Project Proponent
is Myandawei Industrial Estate Company Limited (“MIE”), a company incorporated in
Myanmar. The Company is entitled by the DSEZ Management Committee (“DSEZMC”)
to undertake this Project on a private-public participation basis under a BOO concession.
The existing road to be upgraded was constructed by Italian Thai Development Public
Company Limited (ITD) as part of the original plan for the development of Dawei Special
Economic Zone. The existing road has been unofficially open for public use since 2012
although it is still uncompleted.

The original plan of ITD was for expanding the existing road to be a four-lane
highway with 80-m right of way (RoW). At that time, the four-lane highway road project
was entitled “Transborder Road Link (Dawei-Phu Nam Ron)” project. An ESIA study for
the four-lane highway project was conducted by other consultant in 2012 and the draft EIA
report was submitted to ITD in September 2013. However, the draft EIA report was not
submitted to MONREC, and the EIA investigation was not continued due to the
reformulation of the DSEZ development plan and the road project. Subsequently, the
existing road was constructed as a provisional road with two unpaved traffic lanes and
temporary bridges.

Further developments related to the development of Dawei SEZ resulted in the
reformulation of the original plan for Dawei SEZ development. The development activities
originally planned were reviewed and strategic activities will first be carried out under the
Initial Phase Development. In this regard, the existing provisional road was planned to be
upgraded to a two-lane paved road and a new EIA study is necessary.

This Draft Final Report was prepared by the EIA Consultant engaged by MIE.
At the time this EIA started in January 2015, detailed designs of the Project were being
prepared by TESCO Ltd., with a design report completed in October 2015.

1.2 THE POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

1.2.1 Corporate Environmental and Social Policies

The Project Proponent will formulate a corporate environmental and social
management policy to guide its environmental and social management during the
construction phase and the operation phase of the Project. The policy will be similar to the
one of the developer (Myandawei Industrial Estate Company Limited), which adopts for
its existing development projects in Thailand.
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1.2.2 Overview of Policy and Legal Framework in Myanmar

National policy and legal framework relevant to environmental management of
this Project can be divided into three categories. The essence of each category can be briefly
concluded as follows:

Foundation of Environmental Management: The legal foundation for
environmental management is the National Environmental Policy (1994) which supports
Articles 37, 42 and 390 of the new Constitution (2008). The National Environmental Policy
was translated into actions by the Environmental Conservation Law (2012) which is
elaborated for implementation by the Environmental Conservation Rules. The two legal
documents provide the comprehensive legal framework for environmental management of
the country.

EIA Process and Environmental Management Requirements: The
Environmental Impact Assessment Procedure (2015) by Ministry of Natural Resources and
Environmental Conservation is a key legal instruments for environmental management of
development activities through the EIA process as stipulated in the Environmental
Conservation Law.

Environmental Standards and Social Management Requirements: In
addition to legal requirements related to EIA, the Project will have to comply with other
laws in its management of environmental, social and cultural aspects during its construction
and operations. These aspects include: (i) leave and holiday act; (ii) health and safety of
community and employees; (iii) involuntary resettlement; (iv) cultural impact; (v)
ecological resources associated to forest, wildlife and natural area; and (vi) coastal and
marine environment.

1.2.3 International Conventions, Treaties and Agreements

Myanmar has signed several international conventions, treaties and agreements
related to the environment. The relevant ones are shown and elaborated in the Main Report,
Section 3.3.

1.2.4 Myanmar Government Institutional Framework

The EIA process for this Project will be administered by the central ECD in
coordination with the regional ECD and various concerned government organizations at
the regional, township, and district levels.

During the project implementation, the DSEZ Management Committee and the
DSEZ Supporting Working Body will be responsible for facilitating resolving issues
raised by the government parties or the developers/investors.

PCT/ENV-I/P03144/FR/RE18112-CHI-ESIA Page 1-2



ESIA for Two-Lane Road Linking the Dawei Special Economic Zone Final Report
with Thai Border Project, Myanmar

1.2.5 International Policies, Guidelines and Standards

As Myanmar still has no issue-specific policies, guidelines and standards,
environmental management of the Project will need to adopt recognized international
guidelines and standards as appropriate.

1.3 PROJECT DESCRIPTION AND ALTERNATIVES

1.3.1 Presentation of the Project and Description of Alternatives
A. Project Description

Sector and Subsector: The Project is in the transportation sector and the
road improvement subsector.

Project Overview: The Project will upgrade the existing 138-km two-lane
unpaved road to a standard two-lane, asphaltic road meeting Class 4 of the Highway Design
Standards of the Department of Highways, Thailand. The Project road will have a 40-m
RoW, 7-m traffic surface width consisting of two traffic lanes, each with 3.5 m width, and
a 1 m paved shoulder on each side (7 to 9 m road type). The Project will maintain the
existing alignment as much as possible. However, the Project will need to realign some
sections of the existing road to improve its geometric design, and construct permanent
bridges, and road side and cross drainage structure at sections crossing natural water
courses or cutting across the direction of surface runoff.

Project Alignment and Sections: The existing road is divided into three
sections for construction and maintenance management as follows;

Section 1 is 50.9 km long. It starts from the west side of Dawei River at Sta.
18+500 north of Yebyu town and ends at Sta. 69+400.

Section 2 is 42.9 km long extending from Sta. 69+400 to Sta. 112+300.

Section 3 is 44.2 km long extending from Sta. 112+300 to Sta. 156+500 at
the end of the existing road.

There will be ten major sections, with a total length of approximately 31km
(around 22% of the total length of 138 ki), which will be realigned to improve their
geometry and the project will construct 19 bridges with an approximate total length of
1,330 m.

Project Facilities and Infrastructure: The Project road will be operated as
a toll road with controlled access and toll booths. The toll booth and access control
facilities including administration and rescue building will be constructed at four locations
as same as toll booth along the road as follows; Booth 1 to be located at approximately
KM 21+000, Booth 2 to be located at approximately KM 66+200 and Booth 3 at KM
69+433 in Myitta area and Booth 4 be located at approximately KM 155+700, namely
“Hti Khee”. It is the first entry gate from the Thai border. In addition, there is the vista
point in rest area or service center to be developed at KM 79+700.
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Implementation Schedule: The construction is scheduled to commence in
July 2015, and will take about 38 months to complete.

B. Description of Project Alternatives

The project has no alignment alternatives as it will upgrade the existing road.
The two lane road is adopted to suit expected traffic demand during the initial phase
development of DSEZ and to keep the investment low.

The alignments of the realigned sections are dictated by topography and
geometric design consideration.

C. Existing Status of Project Implementation
As of 7 July 2015, the Project Proponent has conducted preliminary works

as follows;

1) Section 1: Excavation and slope cutting at Saddle Hill-total volume of
excavation and cutting about 105,000 m®.

2) Section 2: Excavation and slope cutting at Elephant Cry Hill-total
volume of excavation and cutting about 160,000 m>.

3) Section 3: Excavation and slope cutting at Base 1 Hill-total volume of
excavation and cutting about 18,400 m>.

4) Construction of No.19 Bridge: Excavation for abutment at KM
154+738.

1.4 DESCRIPTION OF THE ENVIRONMENT

1.4.1 Setting the Study Limits
A. Study Area and Scope of the Environment

The study area covers land areas within a 500 m wide on both sides of the
center line, a total area of about 34,031.35 acres.

The scope of the Environment is prescribed in the EIA Procedure to cover
physical, biological, socio-economic, cultural and visual components.

Information on environmental settings of the study area was collected from
field investigation and literature review.

B. Local Administration

The study area covers fifteen village of Yebyu Township Administrations;
namely Dauk Lauk, Ta Laing Ya, Pa Dao Geou, Tha Loat Htar, Tha Khat Done, Ye Bouk,
Tha Byu Chaung, Pyin Tha Daw, Myitta, Taung Thone Long, Sin Byu Daing, Va Do,
Armu, Gad Tra Khee and Hti Khee of Yebyu Township, Dawei District.

PCT/ENV-1/P03144/FR/RE18112-CHI-ESIA Page 1-4



ESIA for Two-Lane Road Linking the Dawei Special Economic Zone Final Report
with Thai Border Project, Myanmar

14.2 Physical Components

The field surveys conducted in the study area indicated clean environment as
inferred from the following:

*  Values of all ambient air quality parameters met the Myanmar National
Environmental Quality (Emission) Guidelines except for PM-10 values at Station A1 (Toll
Plaza Camp) and A3 (Elasto Base 1 Camp) which were over than permissible maximum
values due to existing condition of project alignment is dirt road and this existing road has
been used since 5 years ago.

* Levels of ambient noise level at all stations were significantly below the
maximum limit set by Myanmar National Environmental Quality (Emission) Guidelines
and U.S. EPA noise standard.

* Levels of all vibration level at all stations were still much below the
perceptible level of 2.0 mm/s prescribed in German Vibration Guideline Values (Din4150-
3, 1999).

*  Surface water quality at eleven sampling stations was clean as indicated by
high levels of dissolved oxygen and very low concentrations of heavy metals and organic
pollutants.

143 Biological Components
There is no conservation forest nearby project alignment.

At least 242 plant species were found in the R.O.W area and 247 plant species
were found within study area in 500 m strips from center line of road, 6 species are listed
as Threatened Species in the [IUCN Red List (2013). 152 wildlife species were found in the
study area, consisting of 23 mammal species, 88 bird species, 27 reptile species, and 14
amphibian species, and mostly are classified as Least Concern Species.

The aquatic ecosystem was healthy as indicated by high densities and diversities
of phytoplankton, zooplankton and benthos. The main group of phytoplankton was diatom
indicated that high productivity of aquatic organisms within natural waterways within
project study area.

1.4.4 Socio-economic Components
A. Land Use

The study area covers 34,031.35 acres, in total. Mostly, 53.81% is forest
area. Orchard and perennial crop area cover 21.54%. About 5% of the study area is
degraded and abandoned forest area. For Project Right of Way, it covers 1,532.07 acres.
Most of land use type were forest area (46.46%), orchard and perennial crop area (22.98)
and bamboo forest area (5.58%), respectively.
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B. Socio-economic Conditions

Information about socio-economic conditions of the study area was derived
mainly from interviewing village headmen and key informants in the fifteen villages of the
study area ; namely Dauk Lauk, Ta Laing Ya, Pa Dao Geou, Tha Loat Htar, Tha Khat Done,
Ye Bouk, Tha Byu Chaung, Pyin Tha Daw, Myitta, Taung Thone Long, Sin Byu Daing,
Va Do, Armu, Gad Tra Khee and Hti Khee of Yebyu Township and Myitta Sub-township,
Dawei District. Key findings on socio-economic conditions of these communities are
summarized below:

o The study area has a total population of 8,183 living in 1,810
households with an average household size of 4-5 persons.

« Female population in the fifteen villages is slightly higher than male
with the female to male population ratio of 1.008 to 1, and their roles are supportive to each
other.

e The majority of villagers in these fifteen villages completed only
primary education. Only few people had secondary and higher education. Some elders
received only informal rudimentary education from monks in temples.

e There are 3 ethnic groups in the study area. Burmese and Mon are
Buddhist and Karen are Christian.

e  Vulnerable groups in these fifteen villages are small in number. Their
number is estimated at about 2.7% of the total village population respectively.

e Main agricultural activities within the fifteen villages are betel palm,
cashew nut and rubber tree.

» Unemployment in the fifteen villages was very low as family members
of working age worked in farming, general wage labors, trading and working in Thailand.

¢ The annual household incomes in these fifteen villages ranged from
1,000 to 6,000 USD equivalent, an average of 3,500 USD equivalent per year or 290 USD
equivalent per month.

e There were no serious health problems in the fifteen villages in the
study area. Hospital services are available only in Yebyu and Myitta.

C. Infrastructure

Road: The only major road in the study area which cross and adjacent with
project alignment is National Road No.8.

Electricity: Most of the villages in the project area have no electricity.
Households in Taung Thone Long village and Hti Khee village are supplied with electricity.
Currently, some households in Dauk Lauk, Pa Dao Geou and Myitta villages have small
generators and battery for lighting only during nighttime.

Water Use and Water Supply: Thirteen villages have no piped water
supply system .Ta Laing Ya and Tha Khat Done have Mountain tap water . Ground water
and stream water are two supply sources which adequately provide water of good quality
for domestic consumption.

School and Religious Facilities: The fifteen villages have religious
facilities.
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14.5 Cultural Components

Artifacts: There are two artifacts closed to project alignment i.e. stone tool at
Dauk Lauk village and terracotta pipe at the foot of the hill approximately 500 m to the
south of the project right-of-way (Sta. 19+850).

Religious Monuments: Within project study area, there are three Stupas located
at Duak Lauk village.

Monasteries: Within project study area of Section 1, three monasteries were
found at Yebyu, Dauk Lauk and Ta Laing Ya village and another one monastery in Myitta
area and another one monastery at Hti Khee.

1.4.6 Visual Components

The study area contain different types of landscape features such as landforms,
water features, plant communities and land uses. Most of landforms along the project route
are rolling hills and mountain ranges interspersed with valleys. There are only a small
portion of flat terrain near Dawei River between Sta.19+500-Sta.21+500. The study area is
covered with various plant communities since majority of the road alignment passes
through forest areas. Nearly entire plant communities are evergreen vegetation, so that they
are similar in color and continue to be green all year round. Flat terrain areas close to the
Dawei River are agricultural land i.e., palm plantation and paddy fields. Although there are
some villages along the road alignment. They are small and very low in density.

1.5 KEY POTENTIAL ENVIRONMENTAL IMPACTS AND MITIGATION
MEASURES

Key environmental impacts including risks during the construction and
operational phases of the Project were identified and assessed based on nature and scope of
the Project, its environmental and socio-economic settings, and the nature of Project
construction and operation. The results are presented in Chapter 5 in the Volume II. Key
findings are summarized below.

1.5.1 Construction Phase
A. Impact Assessment

Project activities during the construction phase could be divided into two
components: the road component and the associated facility component. These
environmental issues will be: (i) air quality; (ii) noise; (iii) vibration; (iv) surface water
quality; (v) aquatic ecology; (vi) soil erosion and soil contamination; (vii) forest and
wildlife; (viii) land acquisition; (ix) socio-economic; and (x) land use.

Increases in air pollutants caused by fugitive dust from construction
activities; for example, top soil opening, excavation, drilling and etc. The result of PM-10
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and TSP concentration from construction activity added by the highest PM-10 and TSP 24
hr of background concentration are about 29.06-104.06 and 68.62-211.62 ng/m?
respectively. However, the project prepares mitigation measures such as spraying water on
ground to reduce the impact to ambient air quality.

Noise impact during construction period is mainly depended on the
activities and equipment. Construction machines include backhoe, dozer, paver, air
compressor, compactor, crane (mobile), pile driver (impact), truck, roller and grader. Noise
impact level results of road and bridge constructions at various distances are of 48.0-96.9
and 55.0-104.0 dBA at 1 hr respectively. The safe zones during road and bridge
constructions which meet noise standard (55.0 dBA at 1 hr) are at 1,900 and 4,200 m
respectively while the nuisance noise level results of road and bridge construction at 15-
5,350 m are of 3.4-53.8 and 10.0-60.9 dBA respectively. Nuisance noise levels from road
and bridge construction which meet nuisance noise standard are at 2,400 and 5,350 m from
noise source.

Vibration impact from both road and bridge construction activities can be
generated from heavy machines especially pile driver (impact), vibratory roller, loaded
trucks, and small bulldozer. The vibration impact results at 50-500 m from source are found
to be 0.97-0.0002 mm/s (0.03833-0.00001 in/s) and the highest vibration impact levels of
construction equipment at 50 m can feel vibration and may destroy ancient monuments.
However, at 50 m from centerline of road is in the right of way which does not include any
ancient monuments. All distances are safe for human health which can just be sensed the
vibration. While, the safe zone of building (at 0.3 mm/s or 0.012 in/s) is found to be more
than 100 meter from source of vibration.

The project may impact on surface water quality and aquatic ecology during
construction through accidental contamination and increased turbidity and SS of water
courses included wastewater contamination caused by the camp site, particularly during the
construction of the 10 major new road sections, construction of 19 bridges and cross drain
structure, and the vista point at KM 79+700 near the Tanintharyi River.

Due to the construction of the road alignment will pass of rolling areas,
mountain areas, plantation areas and forest areas. The erosion at slope areas of rolling and
mountain areas may be occurred.

Land acquisition will be necessary for the construction of 10 new realigned
sections, the service area, and the administration and rescue buildings. The project will

acquire about 340.5 acres of additional land outside the existing right-of-way for
construction of all project components.

The loss of forest land for construction of the 10 realigned sections under
the Project will be about 306 acres as already indicated above. It should be noted that in the
construction of the existing road, about 1,514 acres of land, mostly forest, were cleared.
Therefore, impacts of the Project on the forest ecosystem due to additional forest clearing
would be less than impacts of the existing road.

During the upgrading of existing road, some wildlife species would flee
from the construction areas due to the loss of habitats and loud noise from road
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improvement activities. However, most of the wildlife species found in the right of way
area were small animals which had adapted to thrive well in disturbed and poor habitats

The land use pattern will be temporarily changed due to construction
activities, i.e. being temporary construction office, campsite, machine and equipment area,
etc. The contractor will hire private land for those construction works. Thus, the impact on
land use pattern will occur only during construction period.

The Project will employ about 1,200 people at peak during project
construction. Most of the workers will be local, therefore, socio-cultural changes induced
by the construction workers will be significant. The village economy will involve about
USS$ 150,000 equivalent of transactions. This level of economic stimulant would be large
enough to induce significant socio-cultural changes which could threaten the community
fabric.

Exposure of the affected communities to new social norms, value, traditions,
practices, and new economic opportunities brought about by an influx of external workers
and cash inflow into the village economy through project spending and employment.

B. Mitigation Measures

Measures for environmental management of the construction phase are
conventional, well established, and normally included in construction contracts. Examples

of such requirement include: i) air quality; (ii) noise; (iii) vibration; (iv) surface water
quality; (v) aquatic ecology; (vi) soil erosion and soil contamination; (vii) forest and
wildlife; (viii) land acquisition; (ix) socio-economic; and (x) land use.

1.5.2 Operational Phase
A. Impact Assessment

The impact on ambient air quality during operation caused due to exhaust
emission from motor vehicles. The overall CO, NOz and PM-10 concentrations
affecting to sensitive areas at various distance from the center line of Two Lane road
alignment are of 0.6 ppm, 46.4-76.4 ppb and 100.1-100.3 pg /m?* respectively. Both overall
CO and NO> concentrations meet National Environmental Quality (Emission) Guidelines
(Final Draft) (April, 2015) but PM-10 is found to be higher than standard concentration due
to high background concentrations.

An increase in traffic volume on the road would cause increase of ambient
noise level resulting in degrading of human welfare and disrupting wildlife. Chronic noise
exposure can be source of annoyance, creating communication problems and leading to
elevated stress levels as well as associated behavioral and health effect. Noise impact levels
from traffic forecast volume during operation period at 50-620 m from centerline during
are approximately of 41.7-61.4 dBA. Noise ambient level standard at night time is assigned
by National Environmental Quality (Emission) Guidelines (Final Draft (April, 2015)) less
than 45 dBA in 1 hr, so distance between centerline of road and receptor at 620 m meets
this standard.
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The vibration impact depends on the magnitude of Peak Particle Velocity
(PPV) of vehicles and distance between vehicles and receptors. Truck is considered as the
most vibration impact because of its high load bearing. However, the highest vibration level
of monitoring data is just perceptible level and not significantly damages of any type of
buildings. So, the vibration impact of operation period of this project may not cause
significant effect to human health and buildings too.

The project may impact on surface water quality and aquatic ecology during
operation phase through road traffic along the road alignment, wastewater from public
toilets and food shops where located at service areas and vista points.

There are several impacts on forest and wildlife during the operation of the
Two-Lane road e.g. increased vehicle derived pollutants, increased edge effects and
deterioration of habitat. Since the two-lane road would be developed in the same corridor
with the existing access road all of these impacts have already existed. There would be
some incremental impacts due to more vehicles.

After the construction is completed, the road will become a permanent
infrastructure affecting socio-economic development in areas along the alignment i.e.
change in land use from agricultural area into residential area and shops, increase in price
of land along both sides of the road, in-migration of people from outside and alteration of
way of living and way of thinking due to innovations and technology.

B. Mitigation Measures

Measures for environmental management of the operation phase are
conventional, well established. Examples of such requirement include: i) air quality; (ii)
noise; (iii) surface water quality; (iv) aquatic ecology; (v) forest and wildlife; and (vi)
SOCi0-economic.

1.6 CUMULATIVE IMPACT ASSESSMENT

1.6.1 Conceptual Framework for Cumulative Impact Assessment for this Project

In general, cumulative impacts can be defined as the changes to the environment
caused by a proposed project in combination with other past, present, and reasonably
foreseeable projects or human activities. For this Project, Two-lane road is to be constructed
upon the existing dirt access road being in use. The existing air quality noise and vibration
level are the impacts of existing road operation and maintenance of this Project are
therefore cumulative impacts.

1.6.2 Need for Cumulative Impact Assessment for this Project

The ESIA study Team has already considered all existing environmental impacts
in combination with the expected impacts from the new development as presented in
Chapter 6. Therefore, there is no need for a separated chapter for elaboration of the
cumulative environmental impact assessment.
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1.7 ENVIRONMENTAL MANAGEMENT PLAN

The results of EIA investigation will not lead to any results if they are not
translated into two implementable environmental management plans (EMPs): one EMP for
implementing in the construction phase of the Project and another EMP for implementing
in the operational phase of the Project.

The construction phase EMP (CEMP) and the operation phase EMP (OEMP)
describe how the mitigation and monitoring measures to enhance the benefits of
environmental protection will be implemented.

The CEMP of the project includes 17 plans:
1) Environmental Management and Monitoring Plan
1.1) Site or Area Specific Plans and Programs

e Air Quality Management and Monitoring Plan

e Noise Management and Monitoring Plan

e Vibration Management and Monitoring Plan

e Surface Water Quality Management and Monitoring Plan
e Agquatic Ecology Management and Monitoring Plan

e Soil Erosion Protection Management and Monitoring Plan
1.2) Thematic Plans and Programs

e Transportation Management and Monitoring Plan

e  Water Use Management and Monitoring Plan

¢ Solid Waste Management and Monitoring Plan

e Hazardous Waste Management and Monitoring Plan

e Biodiversity Action Plan

e  Occupational Health Management and Monitoring Plan

e  Construction Emergency Response Plan (CERP)
2) Social Management and Monitoring Plan
2.1) Site or Area Specific Plans and Programs
¢ Chance Find Management and Monitoring Plan
2.2) Thematic Plans and Programs

e Compensation and Livelihood Restoration Management and
Monitoring Plan

o Land Use Management and Monitoring Plan
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*  Socio-Economic Management and Monitoring Plan
The OEMP of the project includes 6 plans
1) Environmental Management and Monitoring Plan
1.1) Site or Area Specific Plans and Programs
e  Air Quality Management and Monitoring Plan
e Noise Management and Monitoring Plan
e  Vibration Management and Monitoring Plan
e  Surface Water Quality Management and Monitoring Plan
1.2) Thematic Plans and Programs
e Transportation Management and Monitoring Plan
e Biodiversity Action Plan

The detailed of CEMP and OEMP are described in Volume IL.

1.8 PUBLIC CONSULTATIONS AND DISCLOSURE

1.8.1 Purpose of the Consultation and Disclosure

Public consultation and disclosure was carried out as part of the EIA
investigation. It has three purposes:

e informing the stakeholders about the Project, environmental and social
issues related to Project construction and operation, and mitigation measures to minimize
environmental and social impacts;

* seeking views of the stakeholders on the Project and mitigation measures;
and

e Participation and partnership where issues and needs are jointly discussed
and assessed.

Results of the public consultation were useful to the formulation of environmental
and social management plans for the Project.
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1.8.2 Methodology and Approach

The approach and methodology adopted in the PCD for this Project follows
principles and practices in public participation, and is briefly described as follows.

(1) Identification of Stakeholders and Groups Affected by the Project: the
Project stakeholders could be identified and classified into three categories are Government
Authorities Involved in EIA Administration, Other Interested Parties, and Potentially
Affected People.

(2) Conducting Public Consultations: The Purposes of Public Consultation
and Disclosure are informing the stakeholders about the Project, mitigation measures, and
ensuring participation and partnership where the stakeholders and the Project jointly
discussed. The main method used in the public consultation was public meeting. This
method is generally used in EIA. It is most effective in achieving the informing purpose.
And approach to the public meetings.

(3) Disclosure: Project information was provided in the meetings with local
villagers in handouts in Burmese language and Karen language including supporting maps.

1.8.3 Summary of Consultation Activities Undertaken
(1) Summary Results of Public Consultation during Scoping Report

Issues identified by the stakeholders during the public consultation meetings
can be summarized by group as follows:

Government Authorities: Issues identified by the SWB and government
authorities at the national and regional levels; Participation in the Environmental Impact
Assessment, Land acquisition, and Submitting the EIA results.

Other Interested Parties: Issues identified by the community based
organizations; correct project information, employment opportunities, Compensation, and
Environmental management

Local Community Groups: Issues identified by villagers in Dauk Lauk,
Tha Laing Ya, Pa Dao Geou, Tha Loat Htar, Tha Khat Done, Ye Bouk, Tha Byu Chaung,
Pyin Tha Daw, Myitta, Taung Thone Long, Sin Byu Daing, Va Do, Armu, Gad Tra Khee
and Hti Hkee communities. The Project should provide accurate information about forest
ecology, pollution, previous impacts, compensation, employment opportunities, and use of
road and safety.
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(2) Summary Results of Public Consultation during the EIA Preparation

Issues identified by the stakeholders during the public consultation meetings
can be summarized by group as follows:

Government Authorities: Wonder whether villagers can access and cross
the two lane road or not and the project should consider on provision of access road to link
village and the two lane road.

Other Interested Parties: Villagers should have opportunity to participate
in baseline environmental condition survey.

Local Communities: is divide into three parts are engineering issues,
environmental and social Issues, and recommendation, there are detailed in Section 9.3.

1.8.4 Recommendations for Ongoing Consultations

The program activities are aimed for dissemination of information and
consultation with PAPs.
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CHAPTER 2

CONTEXT OF THE PROJECT

2.1 PRESENTATION OF THE PROJECT AND ITS JUSTIFICATION

2.1.1 Project Background

The proposed project, entitled “Two-Lane Road Linking the Dawei Special
Economic Zone with the Thai Border Project” (the Project), will upgrade the existing 138-
km unpaved road connecting Dawei in Myanmar with Phu Nam Ron in Kanchanaburi
Province, Thailand. This existing road was constructed by Italian Thai Development Public
Company Limited (ITD) as part of the original plan for the development of Dawei Special
Economic Zone. The alignment of the existing road is shown in Figure 2.1-1. The
existing road has been unofficially open for public use since 2012 although it was not
100% completed.

The original plan of ITD was for upgrading the existing road to be a four-lane
highway with 80-m wide right of way (RoW). At that time, the four-lane highway road
project was entitled “Transborder Road Link (Dawei-Phu Nam Ron)” project. An ESIA study
for the four-lane highway project was conducted over the period from 2012 to 2014 and the
draft EIA report dated September 2013 was produced. However, the draft EIA report was
not submitted to MONREC, and further works on the EIA were not continued.

Further developments related to the development of Dawei SEZ resulted in the
reformulation of the original plan for Dawei SEZ development. The development
activities originally planned were reviewed and strategic activities will first be carried out
under the Initial Phase Development. Brief information on the development projects
under the Initial Phase Development is given in Appendix 2A. The Project is one of the
projects to be implemented by Myandawei Industrial Estate Company Limited (“MIE”).

Detailed designs of the Project was prepared by TESCO Ltd. (the Project
Consultant) and completed in October 2015.

According to the Environmental Conservation Law issued by the Ministry of
Environmental Conservation and Forestry (2013), an EIA study is required for this
Project as the existing road to be upgraded is longer than 50 km. MIE engaged TEAM
Consulting Engineering and Management Co., Ltd., (TEAM) and Total Business Solution
(TBS), herein after referred to as the EIA Consultant, to conduct the EIA study. The EIA
study started in January 2015 and is scheduled to complete in December 2015.
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FIGURE 2.1-1 : THE PROPOSED PROJECT ROUTE ALIGNMENT OF THE TWO-LANE ROAD LINKING THE DAWEI SPECIAL ECONOMIC ZONE WITH THE THAI BORDER PROJECT
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2.1.2 Project Justifications

The Project, after completion, will result in a paved two-lane road which will
be open for traffic all year round. The justification for the Project is clear as the road will
be the most critical logistic element of the DSEZ development. It will enable movement
of goods and people between DSEZ and Thailand as well as other ASEAN countries
through the highway and railway systems in Thailand. The project road will contribute to
the realization of the Master Plan on ASEAN Connectivity 2012. It will certainly bring
mutual benefits to both Myanmar and Thailand as well as other ASEAN countries.

2.1.3 MONREC’s Comments on Scoping Report

As required in the EIA process, MIE submitted the Scoping Report prepared by
the EIA Consultant to the Environmental Conservation Department (ECD) of the
Ministry of Natural Resources and Environmental Conservation (MONREC) in
November 2015. MONREC had recommendations on related law and regulation,
additional environmental impacts and mitigation measures during pre-construction and
closure phases, additional stakeholder’s engagement for public consultation activities,
additional public consultation activities during project operation phase and commitment
of project proponent to conform with law, rule, procedure and guidelines during project
implementation phase. The recommendations from MONREC have been duly considered
and incorporated in the EIA report (The recommendations of MONREC on Scoping
Report for EIA of Two-Lane Road Linking the Dawei Special Economic Zone with the
Thai Border Project is presented in Appendix 2B).

Subsequently, the EIA study was carried out according to the TOR for the EIA
(presented in the Scoping Report and given in Appendix 2C of this EIA report for ready
reference) and the recommendation from MONREC on Scoping Report.

This Final report has been structured following the EIA Table of Contents
(Volume 1 EIA report) recommended in Appendix 5 of the EIA Guidelines 2014
developed by MONREC.

2.2 RELATED PROJECTS AND DEVELOPMENTS

This Two-Lane Road shall be a highly significant link corridor providing
accessibility to connect with both National Highway and Railway System in Thailand to
the DSEZ industrial estate. The Project will be initial project prior to development of
other projects in the DSEZ such as Industrial Estate, power plants, deep seaport and
railways.
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2.3 PRESENTATION OF THE PROJECT PROPONENT AND THE EIA
CONSULTANT

2.3.1 Project Proponent

The Project is proposed by Myandawei Industrial Estate Company Limited
(“MIE”), a company incorporated in Myanmar. The Company is delegated by the DSEZ
Management Committee (“DSEZMC”) to undertake its Project under each relevant
concession agreement. MIE is granted the right to plan, develop, own and operate the
Project facilities and infrastructure to be located in a designated area inside the Dawei
Special Economic Zone (“DSEZ”). The Company has qualified and experienced staff and
personnel to operate and manage its proposed Project in the most efficient manner.

2.3.2 EIA Consultant

TEAM Consulting Engineering and Management Co., Ltd., Thailand (TEAM),
and Total Business Solution Co., Ltd. Myanmar (TBS) have been engaged by Myandawei
Industrial Estate Company Limited (“MIE”) to prepare the Environmental and Social
Impact Assessment (ESIA) for the Two-Lane Road Linking the Dawei Special Economic
Zone with the Thai Border Project.

Background Information on TEAM and TBS
TEAM

TEAM is one of the key subsidiaries of TEAM Group of Companies (TGC).
Through its subsidiaries, TGC provides a wide range of consulting services from project
conception through project planning and feasibility study, detailed design, construction
supervision, and project management. The services cover various physical and utility
infrastructures including urban mass transit system, water resources management, water
supply, wastewater, ports, power plants, housing urban planning, environmental
management, regional development planning, public event design and organizing, and
management planning. Consequently, TGC can provide comprehensive services covering
all aspects of development projects and business management. TGC has completed
assignments not only in Thailand but also in neighboring countries, particularly Lao PDR,
Viet Nam, Cambodia, and Myanmar.

TBS

Total Business Solution Co., Ltd., (TBS) is registered and located in Yangon,
since its inception in 2012, TBS, in collaboration with TGS, has been providing
consulting services to the private and public sectors in Myanmar. The two partners with
their combined strengths provide one-stop service to assist investors in project
development or setting up and operating businesses in Myanmar. Their services have
gained recognition from Myanmar and foreign investors involved in development projects
including port, industrial estate, power transmission, flood control, drainage and sewerage
system, environmental and social management, and business establishment.
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The EIA Team

The EIA study for this Project is conducted by a multidisciplinary professional
team consisting of a core study and planning group and a technical support group. The
Team Leader manages technical aspect of the EIA study. The Team Coordinator assists
the Team Leader in coordination among members of the EIA team, Project Proponent,
Environmental Conservation Department, and other concerned government agencies,
especially agencies in the concerned townships i.e., Myitta and Yebyu townships of
Dawei district, Tanintharyi Region.

The core study and planning group of the EIA study team consists of qualified
and experienced professionals in various technical areas relevant to major environmental
and social impacts of the project identified in the Scoping Report and the TOR, including
(1) air pollution; (ii) noise and vibration; (iii) impact on terrestrial and aquatic ecology;
(iv) water quality and water use; (v) waste management; (vi) social impact; (vii) public
health; (viii) visual quality degradation; (ix) archaeological and cultural impacts; (x)
public participation; and (xi) environmental management planning. The environmental
planning expert will assist the Team Leader in ensuring that the final EIA report will meet
all requirements prescribed in the EIA procedure, and the proposed environmental
management plans will be practical and implementable.

The core study and planning group will be supported by a technical support
group consisting of professionals in various disciplines relevant to the environmental and
social contexts of the Project, including: (a) environmental sciences; (b) socio-economic;
(c) public health; (d) terrestrial ecology; (e) civil engineering; and (f) transportation
engineering.

Name of members of the EIA Study team are given in Appendix 2D.

TEAM and TBS have been certified as the third party to prepare the EIA report
(see Appendix 2E).

A simple organization Structure for Conducting and Managing the EIA study is
shown in Figure 2.3-1.
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CHAPTER 3

OVERVIEW OF THE POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

3.1 OVERVIEW OF CORPORATE ENVIRONMENTAL AND SOCIAL
POLICIES

The Project Proponent is committed to the sustainable development principle.
In this regard, the Project Proponent will manage environmental aspects of the Project in
accordance with the Corporate Governance Policy, Italian-Thai, 2015.

The Company has established the policy in term of environment and social
which can summarize as follow:

Policy on occupational safety, health, and working environment

e  Occupational safety and good working environment maintenance are
responsibilities of all employees to cooperative perform in order to afford safety to
themselves, company, and related person.

e The Company shall encourage all employees to understand and recognize
occupational safety and health concern in their operation.

e The Company recognizes an important of operational accident prevention.

e The Company shall support and promote the improvement of working
environment and working with safety and healthy.

e The management shall supervise occupational safety, health, and working
environment of the subordinates according to related Company's regulation.

e The Company shall support and promote safety campaign for maximum
effectiveness of an application of the policy in practice.

e The Company shall monitor and evaluate an application of the policy on
occupational safety, health, and working environment for efficient and effectiveness
according to legal requirements.

Policy on the Corporate Social Responsibility

e  The Corporate Governance, the management system of the Company shall
have efficiency, transparency, and accountability for the confidence of shareholders,
investors, stakeholders and related parties and lead to the sustainable growth of the
Company.

e The Business Ethics, the Company believes that moral in business
operation can benefit the Company in the long-term. The Company will avoid engaging
the activities which are against morality.

e The Respect to Human Right and Labor Equity Human resource is the
effective factor to drive the business and add value for the corporate. The Company,
therefore, shall improve their working environment and provide them a chance to training
for skill enhancement.
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e The Responsibility to the consumer, the construction business is high
competition. The success of previous project and the satisfaction of customer can benefit
to the company competitive advantage. The Company, therefore, shall maintain its
standard of goods and services, and it can be the part of society to mitigate the social
problems.

e  The Community Development, the community's sustainability is one of the
significant factors which can support the Company's business. The Company will
establish the activities which can strengthen the community for example the education
support, human resource development, employment creation, and other development
project.

e The Environmental Concern, the people nowadays concern for the
environment. The operation with suitable environmental impact protection system can
help the company timely complete the project. The Company, therefore, shall set the
environmental impact protection system comply with laws and regulation and participate
in environmental activities with other part of society.

e CSR Report, the company will disclose the information related to CSR
activities of the company in the annual report.

The project proponent will establish and activate the EHS Management System
starting from the commencement of construction. The detail of the Corporate Governance
Policy, Italian-Thai, 2015 are described in Appendix 3A.

3.2 OVERVIEW OF POLICY AND LEGAL FRAMEWORK IN MYANMAR

National policy and legal framework relevant to environmental management of
this Project can be divided into four categories:

(1) Policy and legal framework which provide the foundation for
environmental management.

(2) Regulations which govern the EIA process, the processing of EIA
documents for the issuance of environmental clearance certificate, and implementation of
the environmental management plans.

(3) Laws and regulations related to environmental protection, environmental
quality standards and social management requirements.

(4) Laws specific to the project site.
The national policy and legal framework will need to agree with international

treaties and agreements which Myanmar is a signatory. In addition, they should be in line
with international standards and guidelines.

PCT/ENV-I/PO3144/FR/RE18114-CH3-ESIA Page 3-2



ESIA for Two-Lane Road Linking the Dawei Special Economic Zone Final Report
with Thai Border Project, Myanmar

3.2.1 The Foundation for Environmental Management

The Environmental Management in Myanmar is founded on the National
Environmental Policy (1994), Environmental Conservation Law (2012), and
Environmental Conservation Rules (2014).

A. National Environmental Policy (1994)

The National Environmental Policy was promulgated by the Government
on 5™ December 1994 marking the beginning of the country’s endeavor in environmental
management. The National Environment Policy is a one-paragraph statement, which
proclaims the government’s commitment to the principle of sustainable development. It
states; to establish sound environment policies, utilization of water, land, forests, mineral,
marine resources and other natural resources in order to conserve the environment and
prevent its degradation, the Government of the Union of Myanmar hereby adopts the
following policy. The objective of Myanmar's environment policy is aimed at achieving
harmony and balance between these through the integration of environmental
considerations into the development process to enhance the quality of life of all its
citizens. In essence, the National Environmental Policy calls for the integration of
environment and development to achieve sustainable development in the country and to
give environmental protection a priority in promoting economic development. The Policy
has established the basis of Myanmar’s environmental statutory framework.

The project proponent has to follow the National Environmental Policy on
order to conserve the environment and prevent its degradation.

B. Environmental Conservation Law (2012)

The Environmental Conservation Law (2012) was enacted by the national
assembly on 30" March, 2012 to establish a legal basis for environmental management of
the country. Environmental Conservation Law is to enable to implement the Myanmar
National Environmental Policy, and lay down the basic principles and give guidance for
systematic integration of the matters of environmental conservation in the sustainable
development process. Then, forms the environmental conservation committee, and
determines the duties and powers of Minister. The Law specifies environmental
emergency, environmental quality standards, environmental conservation, management of
urban environment, conservation of natural resources and cultural heritage, prior
permission, insurance, prohibitions, offences and penalties, and miscellaneous with the
Environmental Conservation Committee (ECC), the Ministry of Natural Resource and
Environmental Conservation (MONREC), and environmental quality standards issued by
the Ministry.

The project proponent has to follow the Environmental Conservation Law
which must be implemented through implementation rules, specific laws, and specific
procedures and guidelines.

C. Environmental Conservation Rules (2014)

The Environmental Conservation Rules was prepared by MONREC for
implementing the Environmental Conservation Law. The available document in English
is still a draft dated 2013 pending approval of the Government. In essence, the
Environmental Conservation Rules prescribes:
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1) Functions, duties, activities, and authorities of MONREC and the
Environmental Conservation Department of MONREC related to the various work areas.

2) Responsibility of investors to have an EIA prepared for submission to
MONREC.

3) Composition, functions and responsibility of the EIA Report Review
Body which consists of experts from various relevant government organizations.

4) The need for investors to apply for a prior permission before
executing investment plans. Institutional arrangements for cooperation and coordination
between ECD and other government organizations at the national, region and state levels.

The project proponent has to follow the prescribed functions,
responsibility, composition and the need for investors which conserves the environmental
near the project area under of said law.

3.2.2 Regulations Related to Environmental Impact Assessment and Management

Requirements related to environmental (and social) impact management for
development projects are described in two related documents-EIA Procedure and
Administration Instruction for Environmental Impact Assessment Procedure.

A. EIA Procedure (2015)

To implement the Environmental Conservation Law, MONREC prepared
an Environmental Impact Assessment Procedure (EIA) for guiding and supervising EIA
of proposed development projects, on 29" December 2015. The Procedure is
comprehensive and covers EIA documents, environmental management plans (EMP),
implementation of EMPs, including monitoring and reporting of environmental
performance of the Project. And corrective and punitive actions to be taken by MONREC
if the performance deviates from the related standards.

This project falls into the category of EIA type project. All EIA type
projects will undergo three stages of the EIA process that are scoping stage, EIA
investigation stage and EMP implementation stage. Therefore, the Project Proponent has
to follow the EIA Procedure by carefully.

B. Administrative Instruction for Environmental Impact Assessment
Procedure

The Ministry has recently issued this draft document (the Instruction). The
objectives of the Instruction are to provide a common framework and formats to ensure a
minimum quality level of the reports and/or documents to be submitted to the Ministry.
The Instruction prescribes the format for a scoping report and terms of reference in
Annex 2. The format is slightly different from that prescribed in the EIA Guidelines in
the following: Key Potential Environmental Impacts and Mitigation Measures and
Preliminary Environmental Impact Assessment and Mitigation Measures.

The project proponents and their environmental study teams has to
consider the Instruction in their preparation of environmental report documents, including
scoping reports, IEE reports, EIA reports, and environmental management plans.
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3.23 Laws and Regulations Related to Environmental Protection and Social
Impact Management

Requirements for environmental protection and social impact management are
mostly prescribed in various sector laws and regulations. However, the issuance and
enforcement of environmental quality standards are normally based on specific national
environmental law.

A. Law Related to Environmental Protection
Environmental Conservation Law (2012)

The project proponent has to follow the Environmental Conservation Law
(2012) in Article 7(d) and Article 10 authorizes MONREC to establish the following
environmental quality standards and guidelines as below:

Article 7 (d): The duties and powers relating to the environmental
conservation of the Ministry, prescribing environmental quality standards including
standards on emissions, effluents, solid wastes, production procedures, processes and
products for conservation and enhancement of environmental quality.

Article 10: The Ministry, the approval of the Union Government, and the
Committee stipulate the following environmental quality standards of; suitable surface
water quality, water quality standards for coastal and estuarine areas, underground water
quality, atmospheric quality, noise and vibration, emissions, effluent, solid wastes, and
other environmental quality.

National Environmental Quality (Emission) Guidelines (2015)

MONREC prepared the National Environmental Quality (Emission)
Guidelines on 29" December 2015. The objectives are to provide the basis for regulation
and control of noise and vibration, air emissions, and liquid discharges from various
sources in order to prevent pollution for purposes of protection of human and ecosystem
health. These Guidelines have been primarily excerpted from the International Finance
Corporation (IFC), Environmental Health and Safety (EHS) Guidelines, which provide
technical guidance on good international industry pollution prevention practice. The
Guidelines are generally considered to be achievable in new facilities by existing
technology at reasonable costs. Application of these Guidelines to existing facilities may
involve the establishment of site-specific targets, with an appropriate timetable for
achieving them.

The project proponent has to follow all the detail of the National
Environmental Quality (Emission) Guidelines to prevent international/national pollution
that might affect from the project activities.

B. Laws Related to Social Impact Management
(1) Community Health and Safety

The need for development projects to safeguard community health and
safety is indicated in the Public Health Law (1972), and the Prevention and Control of
Communicable Diseases Law (1995).
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Public Health Law (1972)

The purpose of this law is to promote and safeguard public health and to
take necessary measures in respect of environmental health. The Project Proponent has to
ensure that health and safety of the community in the project area is protected for
safeguard public health.

The Prevention and Control of Communicable Disease Law (1995)

The project proponent has to arrange the health officers to perform their
duties when a principal epidemic diseases or a notifiable diseases occurs in an area as
follows: under section 5 of said law

(a) inspection of infected house, food processing industry, factory, place of
work, markets and shops, other necessary houses, premises, location, buildings and
causing sanitation and other necessary measures to he carried out.

(b) causing disinfection to be carried out in the locations mentioned in sub-
section (a) and of articles, clothes, utensils, and other household goods in such locations

(c) causing disinfection to be carried out in trains, motor vehicles,
aircrafts, vessels and other vehicles

(d) causing chlorination of wells and ponds to be carried out
(e) causing destruction of the vector

(f) causing necessary measures to be carried out against transmission of
disease from Principal Epidemic Diseases infected corpse

(g) submitting and reporting the situation concerning the Principle
Epidemic Disease to the relevant authorized body or person to enable the issue of the
restrictive or prohibitive order under section 14

(h) directing the ban or destruction of food which are unfit for human
consumption

(i) directing the destruction of or ban on the sale of food causing or
suspected of causing the spread of a Principal Epidemic Disease or the closure of the
factory, mill, place of work, market or shop producing or selling such food

(j) inspection of water supply works and laundry services and directing
closure of such places if proved to be a sources of transmissions

The project proponent has to prevent the outbreak of Communicable
Disease and effective control when it occurs, the public shall, under the supervision a
guidance of the Health Officer in responsibility carrying out the following environmental
sanitation measures: section 8 of said law

(a) in-door, out-door sanitation or inside the fence, outside the fence
sanitation

(b) well, ponds and drainage sanitation

(c) proper disposal of refuse and destruction thereof by fire

(d) construction and use of sanitary latrines

(e) other necessary environmental sanitation measures
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The project proponent has to ensure that the head of the household or any
member of the household shall report immediately to the nearest health department or
hospital when any of the events occurs such as rat fall, outbreak of a Principle Epidemic
Diseases, and outbreak of a Notification Disease, under section 9 of said law

(2) Occupational Health and Safety
The Explosive Act (1887)

Fine of punishment for explosive manufacturing, processing or importing
described under section 6(3) of said law.

The project proponent has to follow the explosive act for the transportation
and import of explosive with any carriage or vessel, major hazard of static electricity
sparks, gas leakage and internal explosions during construction phase which related with
section 7(1), 8 and 13 of said law.

Social Security Law (2012)

This law states clearly that employers have to take care of employees’
benefits, security and welfare, especially benefit from injury and occupational diseases
during pre-construction and construction phase. This law is therefore related to
occupational health and safety (OHS) of employees under section 15, 16 of said law.

The project proponent has to stipulate until the completion of the age of
retirement or continues to work after such completion of the age of retirement during
construction phase under section 18(a) of said law.

The project proponent has to deduct contributions to pay by employee
from their wages together with contribution to be paid employee, and pay to the social
security fund during construction phase of project. The employer has to incur the expense
for such contribution under section 18(b) of said law.

The project proponent has to affect insurance during construction phase by
registering at the relevant township social security office in order to get employment
injury benefit by the workers applied to provisions of compulsory registration for
employment injury benefit insurance system, and paying contribution to employment
injury benefit fund, under section 48(a).

The project proponent has to pay contribution monthly to Employment
Injury Benefit Fund at the rates stipulated. If project proponent fails to contribute after
effecting insurance for employment injury benefit, the project proponent has to pay
defaulting fees stipulated under section 51 of said law.

The project proponent has to coordinate with the Social Security Board or
insurance agency for keeping safety and health in order to prevent employment injury,
contracting disease and decease owing to occupation, and in addition to safety and
educational work of the workers and accident at the establishment during construction
phase, under section 53 of said law.

The project proponent has to report immediately to the relevant township
social security office if a serious occupational accident has been occurred to his insured
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worker during construction phase of project. A team of officers and staff who inspect the
establishments shall, if it is found that the occurrence of employment injury, decease and
contracting diseases, report to the relevant township social security office in accord with
the stipulations under section 54 of said law.

The project proponent has to prepare and keep records and lists correctly
of worker's daily attendance, appointment of new workers, employing worker by
changing of work, termination, dismissal and resignation, promotion and paying
remuneration, under section 75(a) of said law.

The project proponent has to inform the relevant township social security
office if changes in number of workers and establishment, change of employer, change of
business, suspension of work, and close-down of work, and employment injury, decease
and contracting diseases during construction phase under section 75(b) of said law.

The Control of Smoking and Consumption of Tobacco Product Law
(2006)

The project proponent has to specify the non-smoking areas such as
buildings, compounds, rooms and place as follows: hospital buildings, offices,
compounds and other building in the compound except staff houses and apartment in the
hospital compound, medical treatment centers and clinics, stadium and indoor playing
fields, children drill sheds and playgrounds, teaching buildings, classrooms, offices,
compounds and other buildings in the compound, except staff houses and apartments in
the school compound, teaching buildings of universities, degree colleges, colleges and
institutes, classrooms and offices, opera house, cinema halls, video halls and other
buildings of entertainment, marts, department stores, stores and market sheds, museums,
archives, public libraries and reading rooms, elevators and escalators, motor vehicles and
aircrafts for passenger transportation, air-conditioned public rooms, public auditoriums,
teaching buildings and classrooms of private tuition classes and training schools, and
other public compounds, buildings and places prescribed through notification by the
Ministry of Health, under section 6 of said law.

The project proponent has to ensure that places to which the public have
access in the following buildings, vehicles and crafts are non-smoking areas except the
private offices and rooms. However, specific places where smoking is allowed, shall be
arranged in such areas: buildings of offices and departments, building of factories and
workshops, buildings of hotels, motels, guest houses and loading houses, building of
railway stations, airport, ports and highway bus terminals, restaurants, trains and vessels
for passenger transportation, and other public buildings, rooms and places prescribe
through notification by the Ministry of Health, under section 7 of said law

The project proponent has to ensure that the person in charge shall do the
following: under section 9 of said law:

(a) keep the captain and mark referring that it is a non-smoking area at the
place mentioned in section.

(b) arrange the specific place where smoking is allowed as mentioned in
section 7, and keep the caption and mark also referring that it is a specific place where
smoking is allowed
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(c) supervise and carry out measures so that no one shall smoke at the non-
smoking area

(d) accept the inspection when the supervisory body comes to the place for
which he is responsible

Myanmar Insurance Law (1993)

This law describes how to overcome financial difficulties by effecting
mutual agreement of insurance against social and economic losses.

The project proponent has follows as an entrepreneur or an organization
operating an enterprise which may cause loss to State-owed property or which may cause
damage to the life and property of the public or which may pollution to the environment
shall effect compulsory General Liability Insurance with the Myanmar Insurance, under
section 16 of said law.

Myanmar Investment Law (2016)

The project proponent has to follow the details management of land or
building owned by Union and land registration contract that: (a) The investor who obtains
permit or endorsement has the right to obtain a long-term lease of land or building from
the owner (private, the relevant government organization, or the Union) in order to do
investment. Citizen investors may invest in their own land or building in accordance with
relevant laws. (d) The investor shall register the land lease contract at the Office of
Registry of Deeds, under section 50(a) (d) of said law.

The project proponent has to follow: (b) The investor may appoint of any
citizen who is a qualified person as senior manager, technical and operational expert, and
advisor in his investment within the Union. (¢) The investor shall appoint only citizens for
works which does not require skill. (d) The investor shall appoint skilled citizen and
foreign workers, technicians, and staff by signing an employment contract between
employer and employee, in accordance with the labor laws and rules, under section 51(b)
(c) (d) of said law.

The project proponent has to follow the duties and responsibilities of
investor that shall to do and comply with the customs, traditions and traditional culture of
the ethnic groups in the Union, under labour law in order to investment, under section

65(g) (1) () (k) (1) (m) (o) (p) and (q) as follows:

(g) The investor shall abide by applicable laws, rules, procedures and best
standards practiced internationally for this investment so as not to cause damage,
pollution, and loss to the natural and social environment and not to cause damage to
cultural heritage.

(1) The investor shall close and discontinue the investment only after
payment of compensation to employees in accordance with applicable laws for any
breach of employment contracts, closure of investment, sale and transfer of investment,
dis continuation of investment, or reduction of workforce.

() The investor shall pay wages and salaries to employees during the
period of suspension of investment for a credible reason.
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(k) The investor shall pay compensation and indemnification to the
relevant employee or his successor for injury, disability, disease and death due to the
work.

() The investor shall supervise foreign experts, supervisors and their
families who employ in their investment to abide by the applicable laws, rules, orders and
directives, and the culture and traditions of Myanmar.

(m) The investor shall respect and comply with the labour laws.

(o) The investor shall pay effective compensation for loss incurred to the
victim, if there are damage to the natural environment and socioeconomic losses caused
by logging or extraction of natural resources which are not related to scope of the
permissible investment, except from carrying out the activities required to conduct
investment in a permit or an endorsement.

(p) The investor shall allow the Commission to inspect in any places, when
the Commission informs the prior notice to inspect the investment.

(q) The investor shall take in advance permit or endorsement of the
Commission may administer the investments which need to obtain prior approval under
the Environmental Conservation Law, and the procedures of environmental impact
assessment, and shall submit the situation of environmental and social impact assessment
to the Commission along the period of activities of the investments which obtained permit
or endorsement of the Commission.

Protection of National Races Law (2015)

The project proponent has to explain the detail of project and cooperate
with the national races who resided in the project area, under section 5 of said law.

Myanmar Fire Brigade Law (2015)

The project proponent has to follow the directive of the Department of Fire
Bridge to reserve fire bridge, and provide fire safety equipment to protect the emergency
and accident plan for public who resided in the project area, under section 25 of said law.

Myanmar Engineering Council Law (2013)

This law describes about the engineering as specified by the council. The
project proponent has to follow, if whoever has received a registration certificate is found
to have breached any rules contained in the registration certificate or violated any
prohibition contained in a rule, directive enacted under this law. The executive committee
may take the following administrative actions; (a) giving a warning, (b) assessing a
suitable fine, (c) suspending the registration certificate, and (d) canceling the registration
certificate, under section 34 of said law.

The project proponent has to follow that no one shall perform any
engineering and technological work which are specified as being dangerous to the public
by a rule enacted under this law, without having received a registration certificate issued
by the council, except for engineers appointed in a government department or an
organization in the performance of their duties, under section 37 of said law.
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Motor Vehicle Rules (1987)

The project proponent has to follow the detail section of motor vehicle
rules to avoid the negative impact of air and noise pollution, occupation health and safety,
and socio-safety for who lived near the project area, under this Law.

Motor Vehicle Law (2015)

The project proponent should announces local community to follow the
law for road safety and should explain to workers, vehicle drives should follow the law of
motor vehicle to avoid road accident, air and noise pollution during pre-construction and
construction phase that described at section 51, 52, 54, and 57 of said law as follows:

Section 51: No one is allowed to offer motor vehicle driving training
without business driving license.

Section 52: No one is allowed to operate a private business of inspecting
motor vehicles without a business license.

Section 54: No one is allowed to do the following; (a) working as a motor
vehicle assistant permit, (b) driving a motor vehicle while in an inappropriate mental or
physical state, (c) driving a motor vehicle loaded above the loading capacity, (d) failing to
wear a helmet while driving a motor-cycle, (e) failing to wear a safety belt while driving
vehicles, this includes passengers, (f) driving a motor vehicle in places reserved for
pedestrians, (g) changing, without legal permission or reasons backed up by evidence, the
original type of a vehicle, its main parts, or the facts in a motor vehicle inspection
certificate, (h) driving a motor-cycle without back mirror or silencer over the shock
absorber.

Section 57: No one is allowed to drive, or work as an assistant, by using
the driving license or assistant permit of another person.

Leave and Holidays Act (1951) (No.58)

This law specifies that every employee can leave and have a holidays
which described under this Act. They shall be granted by his employer that public
holidays with full wages or pay, and who has completed a period of 12 months'
continuous. The project proponent has to make any agreement or contract of service
whereby an employee agrees to take leave or holidays on terms less favourable than those
provided in this Act shall null and void in so far as it purports to reduce the liability of an
employer and any change in ownership of any trade, industry or establishment shall not
affect the employee's rights under this Act.

Labour Organization Law (2011)

This law aims to protect the rights of the worker, to have good relations
among the workers between employer, enable to form and carry out the labour
organizations systematically and independently. The followings describe in the Labour
Organization Law which is related with the Project, that the project proponent has to
follow:
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Section 18: The labour has the right to demand the relevant employer to
re-appoint a worker of such worker is dismissed by the employer and if there is cause to
believe that the reasons of such dismissal were based on labour organization membership
or activities, or were not in conformity with the labour laws.

Section 21: The labour organizations shall carry out peacefully in carrying
out holding of meetings, going on strike and carrying out other collective activities in
accord with their procedure, regulations, by-laws and any directives prescribed by the
relevant Labour Federation.

Section 27: The fund of the labour organizations shall be used for the
matters provided in their constitutions and rules such as social welfare, education, health,
culture, sports, and training courses relating to skill etc. or those adopted by the majority
of the members at a general meeting of that organization called for such purposes.

Section 29: The employer shall recognize the labour organizations of his
trade as the organizations representing the workers.

Section 31: The employer shall assist as much as possible if the labour
organizations request for help for the interest of his workers. However, the employer shall
not exercise any acts designed to promote the establishment or functioning of labour
organizations under his domination or control by financial or other means.

Section 42: If it is an illegal lock-out or illegal strike, it may be prohibited
in accord with the existing law.

Section 43: No employer shall, without permission of the relevant
conciliation body, lock-out a public utility service or service which is not included in
public utility service.

Settlement of Labour Disputes Law (2012)

The project proponent has to negotiates and coordinate in respect of the
compliant within the prescribed period without sufficient cause for employee under
section 38 of said law.

The project proponent has to alters the conditions of service relating to
employee concerned in such dispute at the consecutive period before commencing the
dispute during construction phase under section 39 of said law.

Minimum Wages Law (2013)

The project proponent has to follow the duties of the employer which
specified that the minimum wages should to pay for the worker who works from the
Project during pre-construction and construction phase in section 12, 13 and 18 of said
law, as follows:

Section 12: The employer shall not pay wage to the worker less than the
minimum wage, may pay more than the minimum wage and pay the minimum wage to
the workers working in the commercial, production and service business in cash. And, in
paying minimum wage to the workers working in the agricultural and livestock business,
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some cash and some property at prevailing regional price may be paid jointly according to
local custom or desire of the majority of workers or collective agreement under this law.

Section 13: The employer shall inform the rates of minimum wage
relating to the business and advertise it at the workplace to enable to be seen by the
relevant worker. Prepare and maintain the list, schedule, documents and wages of the
workers correctly, then report them to the relevant department. Accept the inspection and
allow them entry to the commercial, production and service business, agricultural and
livestock breeding workplaces and give necessary assistance. If the workers cannot work
due to sickness, shall give them holiday for medical treatment, and if the funeral matter of
the member of the family of worker or his parent occurs shall give holiday without
deducting from the minimum wage, in accord with the stipulations under this law.

Section 18: The inspection officer has the right to enter and inspect the
relevant commercial, production and service workplaces, agricultural and livestock
breeding workplaces with the rules, notifications, orders, directives and procedures, then
report to the Department. If there are outside workers at employer, has the right to inspect
information relating to such outside workers, in accord with the stipulations of this law,

Payment of Wages Act (2016)

The project proponent has to coordinate with the payment of Wages Act
(2016), the employer must pay for part-time, daily, weekly, other part-time, temporary, or
piecework when the work is done OR at the agreed time, and the time frame not exceed
one month. Wages for the permanent work must pay per monthly basis, upon termination,
within 2 days. If a resignation letter is submitted, wages must be paid at the ending day of
the payment period. Wages must be paid to the legally recognized heir within 2 working
days after the day he/she has died, under section 4 of said law.

The project proponent has to understand that the employer can deduct
from wages for absences except when such absence is during a public holiday or entitled
leave, accommodation charges and transportation charges, meal allowances, charges for
water and electricity, taxes and errors in payment shall be allowed for deduction. The
employer can deduct from pre-issued, expensed and saved (or) contributed amount
according to the law upon the employee contract, and deduct with the judgment of the
Court of Arbitrator Jury Council, under section 7 of said law.

The project proponent has to follow that the employer cannot deduct
except the deduction in accordance with section 7 and section 11, under section 8 of said
law.

The project proponent has to ensure that the total amount of other
deductions, except when the employee fails to perform their duties, shall not be more than
50% of the employee's wages, under section 9 of said law.

The project proponent has to states clearly that the employer must get the
permission prior to making deductions from wages and publicly posted. Fines must not
exceed the value of damage caused by the action or cost of performance failure of the
employee, do not deduct without allowing an appeal from the employee and deduct more
than 5%. No deduction is allowed from a worker under 16 years old. The time frame for
deductions shall be set upon an agreement from both sides, deductions shall be carried out
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within the limited time frame upon the agreement of the Township Arbitration Council.
Every deduction must be well documented, and submit a monthly report to the
Department concerning deductions, under section 10 of said law.

The project proponent has to specify that fine for performance failure by
the employees; direct damage which is either international or due to negligence, and a
breach of the employment contract or any rules for which a fine had been previously set,
under section 11 of said law.

Employment and Skill Development Law (2013)

The project proponent has to carry out the training program in accord with
the work requirement to develop skill relating to the employment for the workers who are
proposed to appoint and working during pre-construction and construction phase
described under section 14 and 15 of said law.

The project proponent has to put the fund monthly as put in fees without
fail for to total wages under section 30 of said law as follows:

The Workmen's Compensation Act (1923)

The project proponent has to describe the detail of the Workmen's
Compensation Act (1923) for the employee who work in the project during construction
phase under section 3(1), 12(1), and 14(1) as follows:

Section 3: Employers' liability for compensation, (1) If personal injury is
caused to a workman by accident a rising out of and in the course of his employment, his
employer shall be liable to pay compensation. Provided that the employer shall not be so
liable in respect of any injury which does not result in the total or partial disablement of
the workman for a period exceeding (four) days, and any an accident which is directly
attributable to the workman having been at the time thereof under the influence of drink
or drug, or the willful disobeddience of the workman to an order expressly given, or the
willful removal or disregard by the workman of any safety guard or other device which he
knew to have been provided for the purpose of securing the safety of workmen.

Section 12: (1) Where any person (hereinafter in this section referred to as
the principal) for the purposes of business contracts with any other person (hereinafter in
this section referred to as the contractor) with the execution by the contractor of the whole
or any part of the trade or business of the principal. The principal shall be liable to pay to
any workman employed in the execution of the work, any compensation liable to pay.
And where compensation is claimed from the principal, except that the amount of
compensation shall be calculated with reference to the wages of the workmen under the
employer.

Section 14: (1) Where any employer has entered into a contract with any
insurers in respect of any liability under this Act to any workman, then in the event of the
employer becoming insolvent or making a composition or scheme of arrangement with
his coordinators or, if the employer is a rights of the employer against the insurers as
respect that liability shall, not withstanding anything in any law for the time being in
force relating to insolvency or the winding up of companies, be transferred to and vest in
the workman, and upon any such transfer the insurers shall have the same rights and
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remedies and be subject to the same liabilities as if they were the employer, so, however,
that the insurers shall not be under any greater liability to the workman than they would
have been under to the employer.

The Farmland Law (2012)

The project proponent has to follow the farmland law in order to use the
farmland by other means for the purpose of long-term national interests of the State, the
relevant Ministry that will implement the huge projects may carry out with the approval
of the Union Government after obtaining remark of the Central Administrative Body of
the Farmland that describe under section 29 of said law.

(3) Cultural Impact Concerns

The Protection and Preservation of Cultural Heritage Regions Law
(1998), Amended by Law No.1/2009

This law aims to minimize impacts of development projects on the local
heritage and cultural settings. The purposes of this law are to implement the protection
and preservation policy with respect to perpetuation of cultural heritage that has existed
for many years, promote public awareness and participation in the protection and
preservation of cultural heritage regions, and carry out protection and preservation of the
cultural heritage regions in conformity with international conventions committed to by
the State.

The Ministry of Culture has the duty under this law to scrutinize
applications of permission for construction and assess whether;

- It can cause obstruction of the view of the cultural heritage region.

- Itis clear of the ancient monument or ancient site.

- It can obstruct the surrounding natural landscape.

- It can undermine the grandeur of the ancient monument

- It can affect the security of the cultural heritage

- It can cause environmental pollution

The project proponent has to follow the law which prohibits destruction of
ancient monuments, the willful altering of the original ancient form and structure or
original ancient workmanship of an ancient monument, and excavations to search for
antiques and exploration for petroleum, natural gas, precious stones or minerals in a

cultural heritage site. It is also prohibits to ploughing and cultivating or carrying out any
activity that may cause damage to the cultural heritage.

The Protection and Preservation of Antique Objects Law (2015)

The project proponent has to follow this law that the person who finds an
object which has no owner or custodian, he shall promptly inform the relevant Ward or
Village-Tract Administrator if he knows or it seems reasonable to assume that the said
object is an antique object under section 12 of said law.
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The Protection and Preservation of Ancient Monuments Law (2015)

The project proponent has to follow, if a person who finds an ancient
monument of over one hundred years old and above or under the ground or above or
under the water which has no owner or custodian knows or it seems reasonable to assume
that the said monument is an ancient monument, he shall promptly inform the relevant
Ward or Village-Tract Administrative Office, under section 12 of said law.

The project proponent has to ensure that a person desirous of any of the
followings within the specified area of an ancient monument shall apply to get prior
permission to the Department, constructing a building which is not consistent with the
terms and conditions stipulated according to the region by the Ministry near and at the
surrounding of an ancient monument under section 15(h) of said law.

The project proponent has to ensure that no one shall carry out any of the
following acts which is assumed to cause damage to an ancient monument within the
specified area of an ancient monument or of a listed ancient monument without a written
prior permission; (f) discarding chemical substance and rubbish which can affect an
ancient monument and the environment under section 20(f) of said law.

C. Law Related to Ecological Concerns
The Forest Law (1992)

The project proponent has to ensure that whoever, within a forest land and
forest covered land at the disposal Government is desirous of carrying out any
development work or economic scheme shall obtain the prior approval of the Forestry
Ministry, and who is desirous of carrying out educational or research work or conducting
a training course or a study tour shall obtain the prior sanction of the Director-General or
the Forest Officer empowered by him, under section 12 of said law.

The Protection of Wildlife and Conservation of Natural Areas Law
(1994)

The project proponent has to (i) protect wildlife, wild plants and conserve
natural areas, (ii) contribute to natural scientific research, and (iii) establish zoological
and botanical gardens. This law therefore covers protection and conservation of wildlife,
ecosystems and migratory birds, including the protection of endangered species of
wildlife and their natural habitats of said law.

The Conservation of Water Resources and River Law (2006)

The project proponent has to ensure that no person carry out any act or
channel shifting with the aim to ruin the water resources and rivers and creeks, and no
person shall cause the wastage of water resources willfully, under section 8 of said law

The project proponent has to ensure that no person dispose engine oil,
chemical, poisonous material and other materials which may cause environmental
damage, or dispose of explosives from the bank or from a vessel which is plying, vessel
which has berthed, anchored, stranded or sunk, under section 11(a) of said law.
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The project proponent has to ensure that no one dispose of any substance
into the river-creek that may cause damage to waterway or change of watercourse from
the bank or vessel which is plying, vessel which has berthed, anchored, stranded or sunk,
under section 19 of said law.

D. Laws Related to Freshwater Environments

Laws related to freshwater environments are described in different sectoral
laws under two ministries, the Ministry of Livestock and Fisheries and MONREC. For
the Freshwater Fisheries Law (1991), the detail of laws can described as follow:

The Freshwater Fisheries Law (1991)

The project proponent has to ensure that no one cause harassment of fish
and other aquatic organisms or pollution of the water in a freshwater fisheries waters
under section 40 of said law.

3.24 Law Specific to the Project Site

Within the project site, there are 2 key laws related to the Two-Lane Road
Linking Project, including:

A. Myanmar Special Economic Zone Law (2014)

The Special Economic Zone (SEZ) Law was initially promulgated on 27
January 2011, and then the law was further amended and enacted in January 2014. This
facilitates in developing export oriented industries, by providing incentives and additional
needed supply chain industries.

The project proponent has to follow the functions and duties of management
committees as follows: (f) specifying in notifications, orders, directives and procedures,
particulars to be followed by the investors, (p) supervising environmental conservation
and protection in special economic zone in accordance with the existing laws, scrutinizing
the system to dispose industrial waste from the factories, requesting developers and
investors to comply with the stipulations, under section 11 (f) (p) of said law.

The project proponent has to ensure that the investor follow the standards
and norms contained in the Myanmar Environmental Conservation Law and International
Standards and norms, and must prevent social and health impacts in accordance with the
existing laws, under section 35 of said law.

The project proponent has to ensure where expertise is not required, the
investor shall hire citizens only for work, under section 74 of said law.

The project proponent has to provide amongst skilled workers, technicians
and staff, at least 25% must be citizens during the first two years from the commencement
of commercial operations, at least 50% must be citizens during the second two years, and
at least 75% must be citizens during the third two years, under section 75 of said law.
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The project proponent has to ensure that the relevant management
committee negotiate and mediate in the disputes arising between the employer and the
employees, technicians or staff. If no settlement has been reached following negotiations
and mediation by such committee, the parties shall accept the decision under the Trade
Dispute Act of the Union of Myanmar, under section 76 of said law.

The project proponent has to follow, if an investor wishes to employ
foreign employees for technology and management work in addition to the specific
numbers, he may employ them with the approval of the relevant management committee,
under section 78 of said law.

The project proponent has to ensure that the developer or the investor (a)
shall pay the agreed expenditures for transfer, resettlement and compensation if houses,
buildings, gardens, paddy fields, fruit bearing plants and plantations on the land are
required to be cleared or transferred, (b) shall, as necessary, negotiate with the
management committee in order to ensure that the persons who have to leave the land do
not fall below their previous standard of living, their fundamental needs are fulfilled and
the transfer is easy and smooth, under section 80 (a) (b) of said law.

B. The Dawei Special Economic Zone Law (2011)

The Dawei Special Economic Zone Law (DSEZ) Law was enacted on 27
January 2011; the official name is “The State Peace and Development Council Law
No.17”. This Law contains the stipulations in order to facilitate in developing export
oriented industries and additional needed supply chain industries.

The Project will be located in Dawei Special Economic Zone (DSEZ).
DSEZ was established under the Dawei Special Economic Zone Law (2011). This law
was specifically promulgated for the development and operations of DSEZ. Although the
law has no specific requirements for EIA, it has several clauses which clearly indicate
that the Government acknowledges the importance of environmental and social aspects of
development in DSEZ. Environmentally related clauses in the law are quoted below:

The project proponent has to follow that the State shall encourage the
nvestors in the Dawei Special Economic Zone to operate the following works in priority,
businesses for conservation and protection of natural environment, under section 8(g) of
said law.

The project proponent has to follow the functions and duties of the
Management Committee of the Dawei Special Economic Zone under section 10(a) (¢) (j)
of said law are as follows:

(a) submitting the Dawei Special Economic Zone development plan to the
Central Body and Central Working Bodies and obtaining approval for enabling to
implement and operate the Dawei Special Economic Zone successfully.

(c) supervising and inspecting the matters on implementation of
investment and establishment plans, land-use, environmental conservation, wastes
control, health, education, finance and taxation, development, transport, communication,
security, electricity, energy and water supply, etc., and coordinating with the relevant
Government departments and organizations.
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() supervising for the natural environmental conservation and protection
in the Dawei Special Economic Zone in accord with the existing Laws, scrutinizing the
disposal system of industrial wastes and if it is not in conformity with the stipulations,
causing the developer or investor to perform in line with them,

The project proponent has to follow that the developer or investor shall
take responsibility in order not to cause environmental pollution and air pollution in
respect of his enterprise in the Dawei Special Economic Zone, under section 31 of said
law.

The project proponent has to follow the Central Body: under section 33(a)
(e) of this law;

(a) may, with the approval of the Government, permit the developer or
investor land lease or land use after causing payment of fees to be made for land lease or
land use in the Dawei Special Economic Zone, for at least 30 years.

(e) may scrutinize and permit the term of period for land lease or land use
which the developer or investor actually needs depending on the type of investment
business and the amount of investment.

The project proponent has to follow the developer or investor shall bear
the expenses of transferring and paying compensation of houses, buildings, farms and
gardens, orchards/fields, plantation and land within the Dawei Economic Zone permitted
by the Central Body if these are required to be transferred. Moreover, the developer shall
carry out to fulfill fundamental needs of persons who transfer so as not to lower their
original standard. The relevant Management Committee shall coordinate as may be
necessary for the convenience of such works, under section 34 of said law.
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3.3 INTERNATIONAL CONVENTIONS, TREATIES AND AGREEMENTS

Myanmar has signed several international conventions, treaties and agreements
related to the environment. Some of them are shown in Table 3.3-1.

TABLE 3.3-1
RELEVANT INTERNATIONAL TREATIES SIGNED BY MYANMAR
No International Environmental Conventions/ Date of Date of Date of AC al;‘::’;l
! Protocols/ Agreements Signature Ratification Member pﬁ)a te
1 Plant Protection Agreement for the South-East 4-11-1959 4/11/1959
Asia and the Pacific Region, Rome, 1956 (Adherence)
2 United Nations Framework Convention on 11-6-1992 25-11-1994 41/94
Climate Change, New York, 1992 (UNFCCC) (Ratification) 9-11-94
3 Convention on Biological Diversity, Rio de 11-6-1992 25-11-1994 41/94
Janeiro, 1992 (Ratification) 9-11-94
4 The Convention for the Protection of the World 29-4-1994 6/94
Culture and Natural Heritage, Paris, 1972 (Acceptance) 9.2-94
5 ASEAN Agreement on the Conservation of 16-10-1997
Nature and Natural Resources, Kuala Lumpur,
1985
6 Catagena Protocol on Biosafety, Cartagena, 11-5-2001 13/2001
2000 22-3-01
7 Kyoto Protocol to the Convention on Climate 13-8-2003 26/2003
Change, Kyoto, 1997 (Accession) 16-7-03
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34 MYANMAR GOVERNMENT INSTITUTIONAL FRAMEWORK

34.1 Arrangement at the National and Sector Level

At the national level, the Environmental Conservation Committee (ENCC)
serves as mechanism for inter-ministerial coordination. Authorities and functions of
ENCC are prescribed in Articles 7 to 13 of the EC Rules. Environment of the Republic of
the Union of Myanmar.

One of ENCC’s main functions related to this Project is to oversee the
management of the EIA process by MONREC through ECD. ECD will serve as
coordinator among various concerned sector departments to ensure that the EIA and
implementation of EMP will address environmental and social issues of concerns of
relevant sector departments.

The EIA process for this Project will be administered by the central ECD in
coordination with the regional ECD and various government organizations at the regional,
township, and district levels.

342 Arrangements at the Project Area
A. Institutional Framework of Myanmar Government
Myanmar’s Subnational Administrative Structure

The Republic of the Union of Myanmar is composed of seven (7) regions,
there are 6 self-administered zones or divisions and 1 union territory. In detail, there are
325 townships and 67 districts in Myanmar’s states and regions, according to Myanmar
Information Management Unit (2011), Myanmar Statistical Year book (2011), and
Ministry of National Planning and Economic Development. The smallest formal
administrative unit is called “village”, with various groups (towns, village, and urban) can
be grouped into townships. Collections of townships are organized as districts and can be
turned the form into regions or state (collections of districts).

State and region governments comprise of an unicameral, partially elected
state or region Hluttaw, an executive led by a Chief Minister and a cabinet of state/region
ministers, and state or region judicial institutions.
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The Figure 3.4-1 below illustrates organization structure of state and

region government. In detail, there are nine (9) ministries and twelve (12) union
ministries.

Agncuiture and
Irngation

Y - r X - ~ - - -
Minister of Minister Minister of Minister of winister of Minister of Minister of Minister of Minister of Fichasinc
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get Dept of Veterirary Environmental and Marine wetfare and
Industrial Creps Dept of Conservaton Chemical Department Education
Ficheriez Beekeeping and Forestry Enterorise of Planning
<=3 Direct Accountability _
<=} Coordination, supervision and inclusion in state/region budget

Informal coordination only

FIGURE 3.4-1 : ORGANIZATIONAL STRUCTURE OF STATE AND REGION
GOVERNMENT

B. Institutional Framework of Management Government of the DSEZ
Dawei Special Economic Zone Management Committee

This Project will be implemented as a public-private participation (PPP)
project under a concessional arrangement between the Project Proponent and the Dawei
Special Economic Zone Management Committee. Figure 3.4-2 shows an organizational
structure for the development of DSEZ which is organized as prescribed by the Special
Economic Zone Law (2011). The development of the Dawei Special Economic Zone
(DSEZ) is carried out under the framework set by the Dawei Special Economic Zone
Law. Under this law, two bodies were established-the Dawei Special Economic Zone
Management Committee and the Dawei Special Economic Zone (DSEZ) Working Body-
to take charge of DSEZ management and general administration affairs.

The DSEZ Management Committee (DSEZMC) is essentially
responsible for facilitating resolving issues between the Government, the Central
Body and developers/investors. The Committee's wide-ranging and important
responsibilities include, but are not limited to: supervising and inspecting matters
regarding implementation of investment and establishment plans, land-use,
environmental conservation, waste control, health, education, finance and taxation,

development, communication, security, infrastructure and coordinating with the
relevant governmental departments.
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FIGURE 3.4-2 : ORGANIZATIONAL STRUCTURE OF DAWEI SPECIAL
ECONOMIC ZONE (DSEZ)

C. Other Relevant Agencies

There are 14 representatives of relevant government agencies and
organizations from respective ministries involved in development activities of the
Supporting Working Body (SWB) in the project area. Their key responsibilities are
summarized in Table 3.4-1.
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TABLE 3.4-1

ROLES AND RESPONSIBILITIES OF RELEVANT DEPARTMENTS

FUNCTIONING IN DSEZ

No. Department Roles and Responsibilities
1 Department of General Management and monitoring to cooperate and negotiate with local
Administration peoples.
2 Department of Human The Department of Human Settlement & Housing Development is
Settlement and Housing upgrading the living standard of the people by promoting the urban and
regional development, by establishing industrial zones at the new satellite
towns.

3 Department of Responsible for checking and permission for immigrant staffs, workers

Immigration and National | and visitors to the project area
Registration

4 Myanmar Port Authority Responsibility to regulate and administer the coastal ports of Myanmar.

5 Myanmar Police Force Establish civil jurisdictions in the project area.

6 Department of Labour - Workers’ legal rights and privileges and encourage fair labour
practices with a view to establishing cordial relations between
employers and workers according to the existing Laws in Myanmar.

- Registering foreign workers in Myanmar according to directive of the
Myanmar Foreign Investment Commission.

7 Directorate of Trade Responsible for the formulation of trade policies and plans with the aim to
regulate the smooth flow of internal and external trade.

8 Department of Responsible for the urban development.

Development Affairs
9 Department of Road Passenger transportation service for inter-city transportation and intra-city
Transportation transportation, to carry out the transportation services of local goods and
export items. The Directorate of Road Transport carries out registration of
motor vehicles and driving licenses.
10 Department of Investment | Responsible for register the incorporation and administration of
and Company companies, in accordance with the provisions of the Myanmar Companies
Administration Act, 1914,

11 Department of Custom Responsible for levy duty on imported goods in accordance with the
existing laws, rules and regulations, to oversee the imports and exports
whether they are complied with the existing laws and regulations or not
and to investigate and prevent illegal imports and exports.

12 Department of Law, Court | For giving legal advice on matters relating to international conventions

and Justice and regional agreements, and also on matters of bilateral or multilateral
treaties, memorandums of understanding, memorandums of agreement,
local and foreign investments and other instruments that are to be ratified
by the Union of Myanmar.

13 Department of Dealing with locally affairs, to the close contact with the daily life of the

Municipality citizens.
14 Representative from To communicate with Local Government.

Tanintharyi Division
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3.5 INTERNATIONAL POLICIES, GUIDELINES AND STANDARDS

International policies, guidelines and standards relevant to environmental and
social impacts of projects that are referred to by most countries are those issued by the
World Health Organization (WHO), the U.S. Environmental Protection Agency (EPA),
the World Bank, and the International Finance Corporation (IFC). The policies,
guidelines and standards of the World Bank and IFC are cross referenced and
complementary as the IFC is an organization of the World Bank Group. They are also
adopted by most development organizations such as the Asian Development Bank. It
should be noted that the guidelines and standards recommended by the World Bank and
IFC, especially those related to environmental pollution, also gave due consideration to
the guidelines and standards of the EPA and WHO.

Only those international policies, guidelines and standards relevant to this
Project are discussed herein.

3.5.1 IFC’s Standards and Guidelines

IFC’s standards and guidelines relevant to this Project are described in two
documents:

e Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)

o Environmental, Health, and Safety-General Guidelines (April 30™, 2007)

The first document describes eight performance standards on environmental
and social sustainability which IFC requires its clients to apply throughout the project life
cycle.

The second document provides general guidelines for environmental, health
and safety (EHS) for development projects.

Essential requirements in the two IFC documents pertaining to this Project are
summarized below.

A. Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)

IFC prescribes eight Performance Standards (PS) to which its clients will
need to comply throughout the investment life of IFC. The eight performance standards
(PS) are:

Performance Standard 1: Assessment and Management of Environmental
and Social Risks and Impacts

Performance Standard 2: Labor and Working Conditions

Performance Standard 3: Resource Efficiency and Pollution Prevention
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Performance Standard 4: Community Health, Safety, and Security
Performance Standard 5: Land Acquisition and Involuntary Resettlement

Performance Standard 6: Biodiversity Conservation and Sustainable
Management of Living Natural Resources

Performance Standard 7: Indigenous Peoples
Performance Standard 8: Cultural Heritage

The eight PSs cover all environmental and social aspects of development
projects.

Major requirements of each PS are summarized as follows:

PS1: Assessment and Management of Environmental and Social Risks
and Impacts

PS1 requires the client, in coordination with other responsible government
agencies and third parties as appropriate, to conduct a process of environmental and social
assessment, and establish and maintain an environmental and social management system
(ESMS) appropriate to the nature and scale of the project and commensurate with the
level of its environmental and social risks and impacts. The ESMS will incorporate the
following elements; (i) policy, (ii) identification of risks and impacts, (iii) management
programs, (1v) organizational capacity and competency, (v) emergency preparedness and
response, (vi) stakeholder engagement, and (vii) monitoring and review. These
requirements are explained in details in the PS document and associated guidelines.

PS2: Labour and Working Conditions

PS2 requires the client to: (i) formulate and implement human resources
policies and procedures appropriate to its size and workforce that set out its approach to
managing workers consistent with the requirements of this Performance Standard and
national law, (ii) provide reasonable working conditions and terms of employment, (iii)
treat migrant workers on substantially equivalent terms and conditions to non-migrant
workers carrying out similar work, (iv) establish grievance mechanism, (v) refrain from
using child labor and forced labor, and (v) provide a safe and healthy work environment,
taking into account inherent risks in its particular sector and specific classes of hazards in
the client’s work areas, including physical, chemical, biological, and radiological hazards,
and specific threats to women. These requirements will also be applied to workers of the
contractors through effective contractual arrangements between the client and the
contractors.

PS3: Resource Efficiency and Pollution Prevention

PS3 requires the client’s project to: (i) efficiently use energy and water,
and (i1) use best available techniques (BAT) in pollution control.
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PS4: Community Health, Safety, and Security

This PS requires the client to: (i) evaluate the risks and impacts to the
health and safety of the Affected Communities during the project life-cycle, and (ii)
establish preventive and control measures consistent with good international industry
practice (GIIP), such as in the World Bank Group Environmental, Environmental, Health
and Safety Guidelines (EHS Guidelines) or other internationally recognized sources. The
requirements are elaborated in the PS document. Some of the requirements, such as
hazardous materials management, are similar to those in PS3. In essence, safety aspects to
the communities and operators will need to be fully considered in engineering design,
construction and operations of all project's facilities, including support facilities or
infrastructure. Health risks will also be included.

PS5: Land Acquisition and Involuntary Resettlement

This PS requires the client to avoid land expropriation, physical
displacement, and adverse impacts on livelihoods and ways of life of people in the project
area. The process of land acquisition has to ensure community engagement, fair
compensation for loss of land, properties, and livelihood; grievance mechanism, and
appropriate resettlement and livelihood restoration planning and implementation.

PS6: Biodiversity Conservation and Sustainable Management of
Living Natural Resources

PS6 requires the EIA to consider direct and indirect project-related impacts
on biodiversity and ecosystem services and identify any significant residual impacts. As a
matter of priority, the client should seek to avoid impacts on biodiversity and ecosystem
services. When avoidance of impacts is not possible, measures to minimize impacts and
restore biodiversity and ecosystem services should be implemented. Given the complexity
in predicting project impacts on biodiversity and ecosystem services over the long term,
the client should adopt a practice of adaptive management in which the implementation of
mitigation and management measures are responsive to changing conditions and the
results of monitoring throughout the project’s life cycle.

PS7: Indigenous Peoples

PS7 requires the EIA to identify all communities of Indigenous Peoples
within the project area of influence who may be affected by the project, as well as the
nature and degree of the expected direct and indirect economic, social, cultural (including
cultural heritage), and environmental impacts on them. Adverse impacts on Affected
Communities of Indigenous Peoples should be avoided where possible. Where
alternatives have been explored and adverse impacts are unavoidable, the client will
minimize, restore, and/or compensate for these impacts in a culturally appropriate manner
commensurate with the nature and scale of such impacts and the vulnerability of the
Affected Communities of Indigenous Peoples.
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PS8: Cultural Heritage

PS8 requires the client to: (i) protect cultural heritage from the adverse
impacts of project activities and support its preservation, and (ii) promote the equitable
sharing of benefits from the use of cultural heritage. The EIA will need to identify sites of
cultural heritage and assess their value or importance at the community, provincial and
national levels.

It should be noted that all the eight PSs are in line with the Government’s
policy and regulations. For this Project, PS5, PS7 and PS8 are not relevant as pointed out
in Chapters 5 and 6.

B. Environmental, Health, and Safety-General Guidelines (April 30t
2007)

This publication provides general EHS guidelines covering the following
subjects:

Environment covering: (i) air emissions and ambient air quality, (ii)
energy conservation, (iii) wastewater and ambient water quality, (iv) water conservation,
(v) hazardous materials management, (vi) waste management, (vii) noise, and (viii)
contaminated land.

Occupational Health and Safety covering: (i) general facility design and
operation, (ii) communication and training, (iii) physical hazards, (iv) chemical hazards,
(v) biological hazards, (vi) radiological hazards, (vii) personal protective equipment, (viii)
special hazard environments; and (ix) monitoring.

Community Health and Safety covering: (i) water quality and
availability, (ii) structural safety of project infrastructure, (iii) life and fire safety (L&FS),
(iv) traffic safety, (v) transport of hazardous materials, (vi) disease prevention, and (vii)
emergency preparedness and response.

Construction and Decommissioning covering: (i) environment, (ii)
occupational health and safety, and (iii) community health and safety.ng 89

3.5.2 World Bank’s Pollution Prevention and Abatement Handbook 1998
Toward Cleaner Production

The World Bank’s Pollution Prevention and Abatement Handbook (PPAH) is a
comprehensive document providing guidelines for industrial pollution control and
recommends emission and ambient standards to be applied in environmental
management. The recommended standards have taken into account the standards enforced
by the EPA and recommended by WHO. They are referred to in the IFC’s EHS
Guidelines.
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3.6 GUIDELINES AND STANDARDS APPLICABLE TO THIS PROJECT

Environmental management of the Project during construction and operation
will comply with the national or international environmental guidelines and standards as
appropriate. The international guidelines and standards will be adopted only when the
national guidelines and standards do not exist. In addition, the Project will control stack
emissions following the standards which are specifically agreed in the drafted concession
agreement of the Project.

Table 3.6-1 presents international ambient environmental quality standards to
be adopted as the national ambient environmental quality standards have not yet been
issued. Table 3.6-2 presents national effluents level standards to be adopted for the Two-
Lane Road Linking Project. The national effluents level standards for the Two-Lane Road
Linking Project will be set for management plan of this project.

TABLE 3.6-1
RELEVANT INTERNATIONAL ENVIRONMENTAL GUIDELINES
AND STANDARDS
Subjects Parameters Values References
Ambient Air TSP average 24 hour 230 ug/m’ WHO Ambient Air Quality
Quality PM10 average 24 hour | 150 pg/m? Guidelines stated on Environmental,
(24 hour average) NO, as NO, average 1 200 ”g/m3 Health, and Safety Guidelines:
hour Environment Air Emissions and
NOy as NO; average 24 | 150 pg/m® An]blenF Air Q‘uahty of .
I International Finance Corporation,
rour 2007
SO, average 24 hour 125 pg/m?
Ambient Noise Environmental, Health, and Safety
Levels Leq (24 hrs) 70 dB(A) (EHS) Guidelines: General EHS
- industrial and Guide GUIDELINES:
commercial area | 1 o0 (1 ) 55 dB(A) daytime ENVIRONMENTAL
- residential areas 45 dB(A) nighttime NOISE MANAGEMENT, IFC,
2007
Lmax 115 dB(A)
Vibration Peak Particle Velocity | 5 mm/s DIN4150
- for industrial
buildings and
residential building
Groundwater pHat25°C 6.5-8.5 WHO’s Guidelines for Drinking
Quality Nitrate-Nitrogen <11 mg/l Water Quality, 2011
Nitrite-Nitrogen <0.9 mg/l

Cadmium
Lead
Arsenic
Copper
Mercury

<0.003 mg/]
<0.01 mg/1
<0.01 mg/l
<2 mg/l
<0.006 mg/1
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TABLE 3.6-2
NATIONAL EFFLUENTS LEVEL STANDARDS FOR THE TWO LANE ROAD
LINKING PROJECT
Parameter Unit Maximum Concentration

Biological Oxygen Demand mg/l 30
Chemical Oxygen Demand mg/1 125
Oil and Grease mg/1 10
pH - 6-9
Total Coliform Bacteria 100 ml 400
Total Nitrogen mg/1 10
Total Phosphorus mg/l 2

Total Suspended Solids mg/l 50

Sources: National Environmental Quality (Emission) Guidelines, 2015.

TABLE 3.6-3

APPLICATION OF LAW AND REGULATION FOR MANAGEMENT PLAN,
TWO LANE ROAD LINKING PROJECT

Main Concerned Application of Law and Regulation
EIA Study - Environmental Conservation Law (2012)
- Environmental Conservation Rules (2014)
- EIA Procedure (2015)

Management Plan

1. General Construction Myanmar

- The Explosive Act (1887)

- The Workmen's Compensation Act (1923)

- Leave and Holidays Act (1951)

- Motor Vehicle Rule (1987)

- Myanmar Insurance Law (1993)

- Labour Organization Law (2011)

- Settlement of Labour Dispute Law (2012)

- Social Security Law (2012)

- Employment and Skill Development Law (2013)

- Minimum Wages Law (2013)

- Myanmar Engineering Council Law (2013)

- Motor Vehicle Law (2015)

- Payment of Wages Law (2016)

- Myanmar Investment Law (2016)

World Bank

- Performance Standards on Environmental and Social Sustainability

(January 1%, 2012)
+ Performance Standard 2: Labor and Working Conditions
+ Performance Standard 4: Community Health, Safety, and

Security
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TABLE 3.6-3

APPLICATION OF LAW AND REGULATION FOR MANAGEMENT PLAN,
TWO LANE ROAD LINKING PROJECT (CONT’D)

Main Concerned Application of Law and Regulation

2. Forest Management Myanmar
- The Forest Law (1992)
- National Environmental Policy (1994)
- The Protection of Wildlife and Conservation of Natural Areas Law
(1994)
World Bank
- Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)
 Performance Standard 6: Biodiversity Conservation and
Sustainable Management of Living Natural Resources

3. Air Quality Management Myanmar
- The Dawei Special Economic Zone Law (2011)
- Environmental Conservation Law (2012)
- Myanmar Special Economic Zone Law (2014)
World Bank
- Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)

* Performance Standard 1: Assessment and Management of

Environmental and Social Risks and Impacts

Standard Control
- WHO Ambient Air Quality Guidelines Stated on Environmental,
Health and Safety Guidelines: Environment Air Emissions and Ambient
Air Quality of International Finance Corporation (2007)
- National Ambient Air Quality Standard, National Environmental
Quality (Emission) Guidelines, Myanmar (2015)

4. Noise Management Myanmar
- Motor Vehicle Rule (1987)
- The Dawei Special Economic Zone Law (2011)
- Environmental Conservation Law (2012)
- Myanmar Special Economic Zone Law (2014)
- Motor Vehicle Law (2015)
World Bank
- Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)

+ Performance Standard 1: Assessment and Management of

Environmental and Social Risks and Impacts

Standard Control
- U.S. Environmental Protection Agency Office of Noise Abatement
and Control: Information on Levels of Environmental Noise Requisite
to Protect Public Health and Welfare with an Adequate Margin of
Safety (1975)
- National Noise Level Quality Standard, National Environmental
Quality (Emission) Guidelines, Myanmar (2015)
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TABLE 3.6-3

APPLICATION OF LAW AND REGULATION FOR MANAGEMENT PLAN,
TWO LANE ROAD LINKING PROJECT (CONT’D)

Main Concerned Application of Law and Regulation
5. Surface Water Quality Myanmar
Management - The Freshwater Fisheries Law (1991)

- National Environmental Policy (1994)
- The Conservation of Water Resources and River Law (2006)
- The Dawei Special Economic Zone Law (2011)
- Environmental Conservation Law (2012)
- Myanmar Special Economic Zone Law (2014)
World Bank
- Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)
+ Performance Standard 1: Assessment and Management of
Environmental and Social Risks and Impacts
+ Performance Standard 3: Resource Efficiency and Pollution
Prevention
* Performance Standard 6: Biodiversity Conservation and
Sustainable Management of Living Natural Resources

6. Social Environmental Myanmar
Management - The Workmen's Compensation Act (1923)
- Leave and Holidays Act (1951)
- Labour Organization Law (2011)
- The Dawei Special Economic Zone Law (2011)
- Settlement of Labour Dispute Law (2012)
- Social Security Law (2012)
- Employment and Skill Development Law (2013)
- Minimum Wages Law (2013)
- Myanmar Special Economic Zone Law (2014)
- Payment of Wages Act (2016)
- Myanmar Investment Law (2016)
World Bank
- Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)
+ Performance Standard 1: Assessment and Management of
Environmental and Social Risks and Impacts
+ Performance SOtandard 4: Community Health, Safety, and
Security

7. Resource Use Management Myanmar

- The Forest Law (1992)

- The Protection of Wildlife and Conservation of Natural Areas Law
(1994)

- National Environmental Policy (1994)

- The Conservation of Water Resources and River Law (2006)

- The Dawei Special Economic Zone Law (2011)

- Environmental Conservation Law (2012)

- Myanmar Special Economic Zone Law (2014)
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TABLE 3.6-3

APPLICATION OF LAW AND REGULATION FOR MANAGEMENT PLAN,
TWO LANE ROAD LINKING PROJECT (CONT’D)

Main Concerned Application of Law and Regulation

World Bank
- Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)
+ Performance Standard 1: Assessment and Management of
Environmental and Social Risks and Impacts
+ Performance Standard 3: Resource Efficiency and Pollution
Prevention
+ Performance Standard 6-Biodiversity Conservation and
Sustainable Management of Living Natural Resources

8. Occupational Health and Safety | Myanmar

Management - The Explosive Act (1887)

- The Workmen's Compensation Act (1923)

- Leave and Holidays Act (1951)

- Public Health Law (1972)

- The Prevention and Control of Communicable Disease Law (1995)

- Labour Organization Law (2011)

- The Dawei Special Economic Zone Law (2011)

- Social Security Law (2012)

- Settlement of Labour Dispute Law (2012)

- Employment and Skill Development Law (2013)

- Minimum Wages Law (2013)

- Myanmar Special Economic Zone Law (2014)

- Protection of National Races Law (2015)

- Payment of Wages Act (2016)

World Bank

- Performance Standards on Environmental and Social Sustainability

(January 1%, 2012)
+ Performance Standard 2: Labor and Working Conditions
+ Performance Standard 4: Community Health, Safety, and

Security

9. Land Traffic Myanmar
- Motor Vehicle Rule (1987)
- The Dawei Special Economic Zone Law (2011)
- Myanmar Special Economic Zone Law (2014)
- Motor Vehicle Law (2015)
World Bank
- Environmental, Health and Safety-General Guidelines (April 30™,
2007)
- Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)
+ Performance Standard 1: Assessment and Management of
Environmental and Social Risks and Impacts
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TABLE 3.6-3

APPLICATION OF LAW AND REGULATION FOR MANAGEMENT PLAN,
TWO LANE ROAD LINKING PROJECT (CONT’D)

Main Concerned Application of Law and Regulation

10. Waste Management Myanmar
- Public Health Law (1972)
- The Dawei Special Economic Zone Law (2011)
- Myanmar Special Economic Zone Law (2014)
World Bank
- Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)
» Performance Standard 1: Assessment and Management of
Environmental and Social Risks and Impacts
* Performance Standard 3: Resource Efficiency and Pollution
Prevention

11. Hazardous Waste Management | Myanmar
- Public Health Law (1972)
- The Dawei Special Economic Zone Law (2011)
- Myanmar Special Economic Zone Law (2014)
World Bank
- Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)
*» Performance Standard 1: Assessment and Management of
Environmental and Social Risks and Impacts
+ Performance Standard 3: Resource Efficiency and Pollution

Prevention
12. Emergency Plan for Fire Myanmar
Fighting - The Control of Smoking and Consumption of Tobacco Product Law

(2006)
- Social Security Law (2012)
- Myanmar Fire Brigade Law (2015)
World Bank
- Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)
+ Performance Standard 4: Community Health, Safety, and

Security
13. Cultural Tradition Myanmar
Management - Protection and Preservation of Cultural Heritage Regions Law (1988),

Amended by Law No.1/2009
- Protection and Preservation of Antique Objectives Law (2015)
- Protection and Preservation of Ancient Monuments Law (2015)
World Bank
- Performance Standards on Environmental and Social Sustainability
(January 1%, 2012)

+ Performance Standard 8: Cultural Heritage
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CHAPTER 4

PROJECT DESCRIPTION AND ALTERNATIVES

4.1 INTRODUCTION

This chapter presents details of Project description, including project alignment,
project facilities, arrangements for the project construction, and inputs for the pavement,
road operation, and organization for the operation of the project road. Most of the
information is taken from the Detailed Design Report of Trans-border Road Link (Dawei-
Phu Nam Ron) Project “Application Document for Dawei SEZ Initial Phase Development”
submitted by Italian- Thai Development Public Company Limited, October 2015 and
Inception Report for Consulting Services for Detailed Engineering Design Dawei-Phu Nam
Ron Two- Lane Road Project prepared by TESCO Ltd., April 2015. It has been edited or
elaborated as appropriate by the Consultant for presentation in this chapter. Some
information is also taken from technical literatures relevant to road construction. The main
text is intended to be concise. Support details are provided in appendices or referred to the
Final Design Report as appropriate.

4.2 PRESENTATION OF THE PROJECT AND DESCRIPTION OF
ALTERNATIVES

4.2.1 Importance of the Project

The Two-lane Road will be the key transport corridor linking DSEZ with the
national highway and railway systems in Thailand. The Two-lane Road will connect DSEZ
to the rural highway (Route No. 5312) at Ban Phu Nam Ron at the Myanmar-Thailand
Border. This rural highway extends to Kanchanaburi City and a new motorway to be
constructed from Bangkok to Kanchanaburi City (see in Figure 4.2-1). The new motorway
project is currently in the detailed design stage. The new motorway, referred to as Bangyai-
Kanchanaburi Motorway or Motorway Route No. 81, will have 4 to 6 traffic lanes. Its
alignment is shown in Figure 4.2-2.

Within Myanmar, the proposed Two-lane Road will connect with the National
Highway Route No.8 of the Myanmar road network, connecting Yangon to the southern
part of Myanmar through Dawei-Myeik—Kawthoung as shown in Figure 4.2-3.

These road linkages will form the GMS Southern Corridor traversing Viet Nam,
Cambodia, Thailand and Myanmar as shown in Figure 4.2-4.
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4.2.2 Project Description and Alternatives
4.2.2.1 Project Overview

The Project will upgrade the existing two-lane un-paved road from the Thai
border to Dawei SEZ by providing asphaltic road surface based on Class 4 of the Highway
Design Standards of the Department of Highways (DOH), Thailand. The Project will also
realign some sections of the existing road to improve its geometric design, and construct
permanent bridges, and road side and cross drainage structure at sections crossing natural
water courses or cutting across the direction of surface runoff. The Project will maintain
the existing alignment as much as possible (see Figure 4.2-5).

4.2.2.2  Project Alignment and Sections

The Project road will have a total length of about 138 km. The road will have a
traffic surface width of about 7 m consisting of two traffic lanes, each with 3.5 m width,
and 1 m paved shoulder on each side (7 to 9 m road type). The right-of-way (“R.0.W”)
will be 40 m. A typical cross section of the road is shown in Figure 4.2-6.

The existing road is divided into three sections for construction and maintenance
management.

Section 1-Sta. 18+500 to 69+400

Section 1 is 50.9 km long. It starts from the west side of Dawei River at Sta.
18+500 north of Yebyu town and ends at Sta. 69+400. Figure 4.2-7 shows the alignment
of Section 1.

From its starting point at elevation about +7.00m MSL, Section 1 runs eastward
intersecting National Highway No.8, Dawei-Ye, at around Sta. 20+700. After this
intersection, the alignment runs through mountainous areas with steep slopes in parallel
with a branch of Dawei River. The elevation steadily increases to about +397 m MSL. The
section between Sta. 52+000 and Sta. 53+000 is mountainous terrain north of the Myitta
Base Camp of ITD. Deep-cuts, high-fills, and also bridges are required in this area before
the alignment crosses the Kamaung Twe River at around Sta. 67+437. The alignment then
runs parallel to this river to the end of Section 1 at Sta. 69+400.

Section 2-Sta. 69+400 to Sta. 112+300

Section 2 is 42.9 km long extending from Sta. 69+400 to Sta. 112+300. Figure
4.2-8 shows the alignment of Section 2. The alignment passes through mountainous terrains
and crossing several valleys. The most difficult terrain is a 700 m section from Sta. 102+400
to Sta. 103+100 at the Elephant Cry Hill (Khao Chang Rong or Sin Ngo Taung) area. This
particular alignment runs through steep slope mountainous terrain along the north bank of
Tanintharyi River. The alignment goes uphill to cross the ridge of the mountain at Elephant
Cry Hill with the peak elevation of +420 m MSL.

Section 3-Sta. 112+300 to Sta. 156+500

Station 3 is 44.2 km long extending from Sta. 112+300 to Sta. 156+500 at the
end of the existing road. Figure 4.2-9 shows the alignment of this last section. The
alignment of Section 3 at the beginning is close to the Tanintharyi River. The overall terrain
is rolling and mountainous areas with high mountains from Sta. 142+100 to 144+200 with
the highest points at about +430 m MSL.
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DETAIL-A

TYPICAL CROSS SECTION OF TWO LANE ROAD PROJECT

FILL SECTION

FIGURE 4.2-6

SIDE SLOPES

TYPICAL CROSS SECTION
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4.2.2.3  Project Design

The project design is described in details in Appendix 4A. Key information is
presented below.

A. Geometric Design

The geometric design of the Project road follows the Standard of Highways
in Thailand. In addition, the design will also follow applicable international standards such
as those prescribed in AASHTO Standard “A Policy on Geometric Design of Highways
and Street” 2004. In particular, Class II of ASEAN Highway design standards and Class
IV of the Highway Design Standards of the Department of Highways (DOH), Thailand will
be considered and adopted. The proposed geometric design standards are shown in Table
4.2-1.

TABLE 4.2-1

THE PROPOSED GEOMETRIC DESIGN STANDARDS
FOR TWO LANE ROAD PROJECT

Description Terrain classification

L R M
Design speed, km/hr 70-90 55-70 40-55
Lane Width, m 3.50 3.50 3,50
Outer Lateral Clearance, (Shoulder), m 1.00 1.00 1.00
Minimum Horizontal Curve Radius, m 110 75 50
Maximum Super-elevation 10%
Maximum Gradient 4%, 8% 12%
Bridge Roadway Width, m 11.00 11.00 11.00
Vertical Clearance, m 5.00 5.00 5.00
Type of Pavement Asphalt

Note: 1. Abbreviation: L = Level Terrain M = Mountainous R = Rolling Terrain

Generally, the Two-lane Road will meet all requirements of the above
design standards. However, as the Project is planned as the initial development phase with
further upgrading in the future and it is necessary to keep the investment at a feasible level,
the Project will adopt 8%and 12% maximum gradients in the rolling and mountainous
terrains, respectively.

B. Bridge and Viaduct Structural Design

The structural design of bridges and viaduct structures is based on AASHTO
LRFD Bridge Design Specifications and HL-93 standard highway loading. Certain issues
are considered in the adopted design criteria such as loads of Chinese trucks, earthquake,
and wind load. In addition, the additional level of Live Load of 1.3x HS20-44 is also
adopted in addition to HL-93 to ensure that the bridges are designed to safely carry all types
of heavy transport vehicles from Thailand and surrounding areas during and after the
construction. It is recognized that this level of design load will be sufficient for all vehicles
permitted in Thailand for bridges with spans less than 15 m.

C. Facilities and Infrastructure

The Project road will be operated as a toll road with controlled access and
toll booths. In this regard, toll and access control facilities will be constructed at four
locations along the road as shown in Figure 4.2-10. The facilities will include:
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FIGURE 4.2-10 : THE TWO-LANE ROAD PROJECT-ROUTE SECTION 1

(KM 18+500-69+400)

(1) Four toll booths at four locations

The
locations of toll booths

Booth 1 to be located at approximately KM 21+000-the first
entrance to DSEZ from Thailand;

Booth 2 to be located at approximately KM 66+200 in Myitta area;
Booth 3 to be located at approximately KM 69+433 in Myitta area;

Booth 4 be located at approximately KM 155+700, namely “Hti
Hkee”. It is the first entry gate from the Thai border.

conceptual design of toll booths is shown in Figure 4.2-11 and the
are shown in Figure 4.2-12.

(2) Administration and rescue building as shown in Figure 4.2-13.

Location 1 at KM 21+000;
Location 2 and 3 at KM 661200 and 69+433;

Location 4 at KM 155+700 (Hti Hkee)
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CONCEPTUAL DESIGN OF TOLL BOOTH

FIGURE 4.2-11
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FIGURE 4.2-13 : ADMINISTRATION AND RESCUE BUILDING
ILLUSTRATION AT KM 155+700 (HTI HKEE)

(3) Rest area (service center)

The rest area or service center will be developed at KM 79+700. Its
conceptual layout is shown in Figure 4.2-14.

FIGURE 4.2-14 : CONCEPTUAL DESIGN OF REST AREA
(SERVICE CENTER) AT KM 79+700

(4) Vista point

The vista point will be in the rest area (service center) at KM 79+700,
about halfway along the road. This location offers beautiful views and scenery of
Tanintharyi River and the untouched forest. A conceptual design of the vista point is shown
in Figure 4.2-15.
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FIGURE 4.2-15 : CONCEPTUAL DESIGN OF VISTA POINT AT KM 79+700

D. Slope Stability and Erosion Control
For the Detailed Design of Two Lane Road Project, various design standards are

adopted as follows;

1) ASEAN Highway Design Standard

2) AASHTO

3) Myanmar Technical Standard for Highway Design
4) Highway Capacity Manual

5) Department of Highway , Thailand

In case of drainage design, the project has design criteria as follows;

1. Hydrological Criteria
e Designed Run Off Flow Rate Calculation Method
For less than 25 km? watershed area
- Rational Formula Method
For greater or equal to 25 km? watershed area
- Unit Hydrograph method
- Frequency Analysis of flow rate with Gumbel Method
e Return Period of Designed Maximum Run Off Flow Rate

Return period of designed maximum flow run off rate for each
drainage structure will be determined as follows.

- 10 years return period for pipe culvert design
- 20 years return period for reinforced concrete box culvert design
- 50 years return period for reinforced concrete bridge design

- 5 years return period for longitudinal drain design
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2. Hydraulic Design Criteria

e  Preliminary criteria for each drainage structure determination to drain
side flow of project route which consists of bridge, pipe culvert, and box culvert are as
follows:

(1) Bridge will be used where:

The water way width is greater than 6.00 m. or the depth is

deeper than 3.00 m.
- The area is perennial stream or navigation
- The irrigation canal is crossed by project route
- The reservoir is crossed by project route

- The appropriate or consistent with the design of the road
(i) Box Culvert will be used where:

- The water way width is less than 6.00 m and the depth is less
than 3.00 m

- The area has obvious water channel shape with non-navigation
(111) Pipe Culvert will be used where:

- The unobvious drainage channel is crossed by project route or
the plain with small watershed is crossed by project route.

- The farm ditch or road drainage is crossed by project route

Factor of safety for designed peak flow is determined at 1.2 min.

The drainage velocity for full pipe flow is designed at 0.6-3.0 m/s

Opened channel flow calculation is applied with Manning’s Equation
Technique

e Bridge design is according to the increasing water due to narrowed
water channel and bridge pier construction

e  Culvert design is according to the increasing water due to friction loss
and minor loss (Inlet Transition, Outlet Transition ,Entrance Loss, Exit Loss)

o Backwater elevation due to drainage structure (Bridge and Culvert)
shall not exceed 0.30 m.
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3. Designed Flow Rate Calculation

Designed run off flow rate calculation of the project will be applied with
three (3) techniques: Rational Formula, Unit Hydrograph and Frequency Analysis of flow
rate.

¢  The Analysis of IDF Curve for the Project Route

Because the rainfall station in Myanmar does not have the analysis of
IDF curve. Therefore, there is applying from the IDF curve of rainfall station in Thailand.

o Collected Rainfall Data

The analysis of rainfall Intensity-Duration-Frequency (IDF curve) of
Ranong rainfall station and Kanchanaburi rainfall station collected from Royal irrigation
department of Thailand will be conducted.

The Daily rainfall data at Dawei rainfall station has been collected from
Meteorology office in Dawei. The annual rainfall and Annual Maximum one (1) day
Rainfall data at Myeik rainfall station was collected from Feasibility Study of Tanintharyi
Hydropower Project Report.

Daily rainfall data at Rainfall stations in Thailand also has been
collected from Meteorological Department of Thailand by selecting only the rainfall station
located in provinces bordering with the Union of Myanmar in 18 stations.

e Analyses of Rainfall Data

Analysis of the average annual rainfall and the average annual
maximum one (1) day rainfall of rainfall stations in Thailand and Myanmar will be
performed.

The design of Highway Drainage for this project road is quite necessary to
be carefully evaluated as most distances are along the mountainous area with the rainfall
duration and intensity is normally higher than average. Identification of the size for
drainage structure must be somewhat conservative for unexpected heavier flood and
drainage along the side slope has to be especially cared. There are several main water
channels that intersect the alignment in this section. The bridges are designed cross over
these channels as shown in Photo 4.2-1 — 4.2-5,

«  Multiple box culverts cross under the project road with sizes varied
from 2.40 x 2.40 m to 3.00 x 3.00 m are used for all water flow area.

«  Multiple pipe culverts cross under the project road with size varied from
0.80-m to 1.50-m diameter are utilized for all tentative water flow area.
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. Supposed Bridge Alignment Line

PHOTO 4.2-1 : DAWEI RIVER AT STA.16+885

‘Supposed Bridge Alignment Line
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PHOTO 4.2-2 : TALAING YA CHAUNG AT STA. 19+271
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Supposed Bridge Alignment Line

PHOTO 4.2-4 : KYAUK ME DAUNG AT STA.66+397
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PHOTO 4.2-5 : KA MAUNG THWE CHAUNG AT STA.68+596
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The size of drainage structures within project RoW in each location is
presented in Table below;

ltem Description Length Unit Remark
(m.)
4 Drainage Works (Section 1)
4.1|RCP. Pipe
Pipe Culvert 0.60 m 91 m.
Pipe Culvert 0.80 m 347 m.
Pipe Culvert 1.00 m 707 m.
Pipe Culvert 1.20 m 2,200 m.
Total RCP.Culvert Section 1 3,345 m.
Drainage Works (Section 2)
RCP. Pipe
Pipe Culvert 0.60 m 904 m.
Pipe Culvert 0.80 m 873 m.
Pipe Culvert 1.00 m 699 m.
Pipe Culvert 1.20 m 543 m.
Total RCP.Culvert Section 2 3,019 m.
Drainage Works (Section 3)
RCP. Pipe
Pipe Culvert 0.60 m 606 m.
Pipe Culvert 0.80 m 550 m.
Pipe Culvert 1.00 m 368 m.
Pipe Culvert 1.20 m 1,368 m.
Total RCP.Culvert Section 3 2,892 m.

Considering the design criteria and design standards for drainage system of
the Project finding show that the Project has been adopted various design standards are
ASEAN Highway Design Standard, AASHTO, Myanmar Technical Standard for Highway
Design, Highway Capacity Manual, and Department of Highway’s Thailand. The drainage
system designed with the return period of 5 year for longitudinal drainage, and 50 years for
reinforced concrete bridge with cross the large rivers or canals. Therefore, the drainage
system is capable for the maximum run-off or storm water which might occur in the project
area every 5 years (At least) or longitudinal drainage, and 50 years for reinforced concrete
bridge. Moreover, the Project has been design with Safety Factor of 1.2 or 120% of
maximum run-off or storm water to ensure that the drainage system is sufficiently and
appropriately.
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E. Slope Stability and Erosion Control for Two Lane Road Project

According to the Detailed Design Plan for Two Lane Road Project, the
Project has proposed the mitigation measures on slope stability and erosion control as
follow;

Where the road passes through mountainous area, deep cut and high fill is
unavoidable. When the road embankment is higher than 3 meters or cut slope is higher than
5 meters, those slopes shall encounter of slope stability and erosion problems. Even though
the design of slope follows the specified safety slope for particular soil conditions, it still
also encounters erosion problems of the slope surfaces unless those slopes are well
protected by erosion control system, such as sodding, hydro seeding, grassing or other
special protection systems. The slope surface may be eroded, particularly during the rainy
season, the high erosion of slope surface and the instability of the slopes may lead the slope
surface collapse.

In addition, if it is very deep cut or very high fill, the road also needs a wide right
of way causing the problem of forest destruction and environmental impacts. To avoid these
problems, the designs of the side slope and back slope are steeper than the specified safety
slope rate of the particular soils. The problems of right of way and environmental impact
can be avoided by increasing slope stability with special techniques depending upon soil
conditions and height of cut or fill. For example, soil nailing system is proper for deep cut
(Figure 4.2-16) and the Geogrid or MSE wall soil reinforcement is proper for high fill. The
Gabion Wall can be applied both side slope and back slope (Figure 4.2-17).
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Soil Nailing Construction Techniques Soil Nailing Reinforcement Details

Soil Nailing Application

FIGURE 4.2-16 : EXAMPLE OF SOIL NAILING SYSTEM
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Gabion Wall Together with Grassing

FIGURE 4.2-17 : EXAMPLE OF GABION RETAINING WALL FOR
SIDE AND BACK SLOPE
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The additional criterion to make the preliminary unstructured slope cuts is
developed as seen in Table 4.2-2. 1t is based on 40-m wide roadway, the estimated general
thickness of soil, completely weathered zone and thickness of highly to moderately
weathered zone. The actual conditions may vary from place to place which shall be
determined during construction.

TABLE 4.2-2
RECOMMENDED SLOPE

(HORIZONTAL DISTANCE, VERTICAL DISTANCE)

£ Ty
RECOMBMENDED SLOPE {HORIZONTAL DISTANCE, VERTICALDISTANCE)
TYPEQOF MATERIAL - OBSERVATIONS
Uptesm From5mtoiGm . From10mto 15 m , Greaterthanibm
7 =
. el * Removalofthe upperpart
5"3"“?‘/ weatierét% tuffsand of the crestat %:1is
b'ZCCiéFEd‘ :;QVGII'E"" " . recommended if thereis
H HOTuiltE 1 g s ¥
andesiticor basaltic tuffs Ry 3: intense fracturing or
T A weathering
B
Highly weathered tuffs and i ) ) )
breccizted, riyolitic, i 7 Changeinslope half wayup
basaltic or andesitic tuffs. b, m?; cutsdeeperthan15m
& N L9
. lof the weathered
Fractured limestone with ! Removalof the westhere
e . or very fractured upper
thick or poorly defined i ) . .
e L. K P portionof the crestat L:lis
stratification dipping I -] T
toward the cut T‘“"‘Jﬂ t ; recommended,
4
Saqm‘x I;mestm;:e»s w\it?z thin ‘ Remove to 11 the upper
harizontalstratification | “{ ortion
dipping toward the cut [ }?;;2 M
L - "H -k

Cut shall be limited not higher than 30 m except for during peak time. Cut is to

be made with neither retaining structures nor reinforcement. Actual cut slope gradient

varies with type of earth material existing along height of cut. It is to be determined in the
field during construction.
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Typical cut slope gradient and height for slope with no retaining structures can
be designed as seen in Figure 4.2-18.

Typical cross sections of Two Lane Road both back slope (cut section) and toe
slope (fill section) are shown in Figure 4.2-19. In case of back slope section, concrete
receptor shall be constructed as shown in Figure 4.2-19 while toe slope section would cover
with grass planting in order to alleviate soil erosion problem.

In addition, cut shall be limited not higher than 30 m. Cut is to be made with
neither retaining structures nor reinforcement. Actual cut slope gradient varies with type of
earth material existing along height of cut. It is to be determined in the field during
construction.

INTERSECT PONT WTH EXISTING GROUND UNE (EARTH)

DOSTNG GROLKD LINE
la“ - INTERSECT POINT WTH EXSTING SOFT ROCK LINE
3l
INTERSECT POINT WTH EXISTING HARD ROCX LINE

— WHEN DEPTH OF CUT > 15.00 M,
CUT OFF DITCH TO BE ADMUSTED \ —
DURING COH: A\ —~—

\ \ ~——

L.l%-:.\ \

w0 |\ \ INTERSECT PONT WITH EXISTNG HARD ROCK UNE e

\ WHEM DEPTH OF CUT ¢ 15.00 M. \_‘

CONCRETE INTERCEPTOR OMLY THE FIRST
BENCH AT EARTH OUT SETTION

:
015 M. YELLOW SOUD UNE
8 015 M. WHITE BROKEN LINE {
Q15 M, WHITE SOUD L \
bedor. no
\ '°°°"°_] L25%
a7 2 G

FIGURE 4.2-18 : TYPICAL CUT SLOPE WITH NO STRUCTURES DESIGN |
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Cross section for turbulence area is shown in Figure 4.2-20 while gabion wall
which adapt for toe slope section of Two Lane Road Project is shown Figures 4.2-21.

In addition, cut shall be limited not higher than 30 m except for during peak time.
Cut is to be made with neither retaining structures nor reinforcement. Actual cut slope
gradient varies with type of earth material existing along height of cut. It is to be determined
in the field during construction.

Location of deep cut and high fill which use grass plantation as strip sodding is
presented in Table 4.2-3.

Erosion Control

Where the road passes through mountainous area, deep cut and high fill are
unavoidable the protection against erosion and slope collapse is needed. The well protection
slope cannot only to prolong the road lifetime but also to lessen the accidents, maintenance
cost and environmental impacts. The erosion control system is mainly to control the surface
water which a big cause of the erosion. Generally, the erosion control systems are
composed of: concrete ditch lining longitudinally, interceptor ditch on back slope berms,
and concrete head wall for pipe converts, bridge slope protection, sodding, various types of
slope protection i.e. concrete cribs work mixed with grassing, etc.

Drainage System for Erosion Control

Both surface water and underground water are the major causes of highway
erosion and slope stability problem. To control the surface water along the slope surface in
both back slope and side slope, Interceptor Ditch shall be installed on cut berm, concrete
curb on outside edge shoulder of high embankment, as well as horizontal Drain or Subdrain
to control underground water.

- A.C. Outlet Drain Chute for Culvert on Fill slope to control surface erosion
on full slope in case of culvert outlet end is above the toe of slope

- Concrete Curb on High Fill with Drain Chute to control surface erosion on
fill slope.

- Longitudinal Ditch Lining shall be concrete ditch lining, mortar rip-rap to
control of side slope erosion and road bed stability tog after with ditch check and drop inlet.

- Head Walls of Pipe Culverts to protect the side slope erosion due to strong
flow of cross drain.

- Bridge Slope Protection, usually shall be concrete or mattress in order to
protect the bridge abutment and fill at approach due to strong river flows; otherwise, the
bridge abutment shall collapse.

- Slope Surfaces Protection, in case of deep cut (more than 5 meters) and high
fill (more than 3 meters), the slope surfaces will be eroded by surface water at both back
slopes and side slopes, particularly when the soil condition is erodible soil. If there is no
slope protection, the gully may occur and finally the slope stability will fail. This
phenomenon can be avoided by using the slope protection system.
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TABLE 4.2-3

LOCATION OF DEEP CUT AND HIGH FILL WHICH USE GRASS
PLANTATION AS STRIP SODDING OF TWO LANE ROAD PROJECT

Total High
. Length High LT. RT. Area Remark
item Description m) (m) (m) m) (m.2)
1 Strip Sodding (Section 1)
1]16+458 to 16+750 /LT,RT 292 26 13 13 7,688 High Filt
2]17+025 to 17+325 /LT,RT 300 16 8 8 4,800 "
3[18+225 to 19+300 /LT.RT 75 24 12 12 1,824 "
4]19+300 to 19+775 /LT.RT 475 11 5 5 5,193 "
5121+750 to 22+075 /LT,RT 300 17, 5 11 5,065 N
6]24+900 to 25+000 /LT,RT 100 3 20 11 3,086 "
7]26+200 to 26+350 /LT,RT 150 31 16 16 4,689 "
8]26+550 to 26+625 /LT,RT 75 42 21 21 3,166 “
9]26+700 to 26+800 /LT,RT 100 22 11 11 2,213 "
10]26+925 to 27+100 /LT,RT 175 23 11 11 4,002
11]27+450 to 27+500 /LT,RT 50 9 5 5 47 "
12]30+125 to 30+200 /LT,RT 75 15 7 7 1,121 "
13130+650 to 30+700 /LT,RT 50 16 8 8 823 "
14{31+250 to 31+425 /LT,RT 175 17 8 8 2,939 "
15]32+125 to 32+150 /LT,RT 25 16 8 8 404 .
16]|32+650 to 32+850 /LT.RT 200 18 9 9 3,748 "
17|34+675 to 34+725 /LT,RT 50 14 7| 7! 715 "
18/35+125 1o 35+325 /LT,RT 200 14 7| 7 2,730 N
19136+550 to 36+650 /LT,RT 100 22 11 11 2,238 "
20}37+125 to 37+200 /LT,RT 75 35 18 18 2,635 N
21142+425 t0 42+725 /LT,RT 300 12 6 6 3,510 "
22]43+425 to 43+475 /L T.RT 50 1 [ 6 554 "
23(45+275 to 45+500 /LT,RT 225 9 4 4 1,980 "
24149+650 to 49+725 /LT,RT 75 27 13 13 2,019 "
25149+775 to 49+825 /LT.RT 50 14 7! 7 684 "
26{50+025 to 50+075 /LT,RT 50 29 14 14 1,430 N
27150+225 to 50+250 /LT.RT 25 22 11 11 560 "
28]42+425 t0 42+725 [LT,RT 75 27| 13 13 2,019 .
29|50+500 to 50+525 /LT,RT 25 20 10 10 508 "
30|50+600 to 50+700 /LT.RT 100; 34 17 17 3,416 "
31{51+500 to 51+600 /LT,RT 100 37 18 18 3,688 "
32{53+300 to 53+400 /LT,RT 100 22 1 11 2,176 "
33|53+500 to 53+625 /LT.RT 125 17 9 9 2,184 "
34|53+975 to 54+000 /LT,RT 25 28 14 14 708 N
35|54+225 to 54+325 /LT,RT 100 13 6 6 1,299 "
36|54+775 to 54+975 /LT,RT 200 14 7 7 2,774 "
37{65+750 to 55+775 /LT,RT 25 201 10 10 499 "
38156+025 to 56+075 /LT,RT 50 32 16 16 1,620 "
39|56+550 to 56+600 /LT.RT 50 23] 11 11 1,127, "
40{59+725 to 59+900 /LT,RT 175 21 10 10 3,653 "
41160+300 to 60+375 /LT,RT 75 16 8 8 1,167 "
42162+150 to 62+275 /LT,RT 125 13 7 7 1,635 N
Total 98,761
2 Strip Sodding (Section 1)
1]73+000 to 99+000 /RT 26,000 3 0 3 71,500 Beside The River
Total 71,500
3 Strip Sodding (Section 3)
1.1/112+500 to 113+250 / LT 750 15 15 11,250 High Cut & Filt
1.2[120+300 to 120+350 /LT, RT 100 6 3 3 600
1.3]121+400 to 121+600 / RT 200 10 10 2,000
1.4]124+500 to 124+600 / LT, RT 100 20 10 10 2,000
1.5[129+000 to 129+050 /LT, RT 100 [ 3 3 600
1.6[137+500 to 137+600 / LT 100 10 10 1.000
1.7/137+700 to 137+800 / RT 100 10 10 1,000
1.8/138+000 to 138+200/ LT 200 10 10 2,000 High Cut & Fill
1.9}138+400 to 138+500/ LT 100 10 10 1.000
1.10 | 139+000 to 139+400 / RT 400 10 10 4,000 High Cut & Fiil
1.11 [139+600 to 139+650 /LT, RT 50 20 10 10 1,000
1.12 [139+950 to 140+100/ LT, RT 100 6 3 3 800
1.13 |142+500 to 144+000 / RT 1,500 201 20 30,000{ Pubpa Hill / High Cut & Fill
1.14 [146+100 to 146+200 /LT .RT 100 20 10 10 2,000
1.15 [146+500 to 146+600 / RT 100 10 10 1.000
1.16 [150+600 to 150+700 /LT, RT 100: 6 3 3 600
1.17 [151+500 to 151+750 /LT, RT 250 12 3] 6 3,000 Base 1 Hifi / High Cut & Fill
1.18 [152+500 to 152+550 /LT, RT 50 10 5 5 500
1.19 {153+500 to 153+550 /LT, RT 50 10 5 5 500
1.20 {154+600 to 154+600 /LT, RT 100 6 3 3 600
1.21 {155+100 to 155+200 /L7, RT 100 20 10 10 2,000
1.22 {155+200 to 155+700 / RT 100 10 10 1,000
1.23 {156+300 to 156+500 /LT, RT 195 20 10 10 3,900
Total 72,150
~Grand.Total = 242,411
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There are many types of slope protections: generally sodding (Strip sodding
or Block sodding). The hydro seeding shall be applied for deep cut and high fill. Grassing
or Bio Engineering shall also be applied; especially the Vetiver Grassing which needs
special method of grassing but perfect results can be achieved. The other techniques shall
also be utilized, such as shotcrete or ferro cement but this method shall apply only wherever
particularly needed because the method does not conform to environmental mitigation.
Nowadays, many beautiful concrete crib works are used by mixed with sodding or grassing.
In case of side fill is closed to the stream or river with high meter level, the rook rip rap
will be considered for toe of slope protection.

F. Realignments

There will be ten major sections, with a total length of approximately 31 km
(around 22% of the total length of 138 km), which will be realigned to improve their
geometry. They are shown in Figure 4.2-22 and detailed in Table 4.2-4.

G. Bridge and Cross Drain Structure Improvements

The Project will construct 19 bridges with an approximate total length of
1,100 m. Their locations are shown in Figure 4.2-23. Table 4.2-5 lists all the 19 bridges
and their design features. The longest elevated structure will be at Dawei River with a total
length of 239.5 m, where a 7 spans arrangement will be adopted. The bridge design will
adopt a span arrangement of 20 + 37.5 + 3 x 45 + 37.5 + 20. The bridges will have peer
heights varying from about 4 m to 50 m, and the height of their abutment walls will also
vary and a maximum height of about 14 meters is expected.

Based on the survey data of existing bridges along the project alignment in
Sections 1, 2, and 3, most of the bridges will cross moderately narrow rivers with widths
between 15 to 30 m, few rivers wider than 50 m are also expected.

All the bridges will be reinforced concrete I-girder structure considering its
low maintenance and low construction cost. Types of bridge will be precast I-girder
generally with span lengths of 15, 20, and 30 m. Pre-tensioned and post-tensioned system
can also be adopted for precast I-girder in the project area. Typical structural designs of the
bridges are shown in Figures 4.2-24 to 4.2-27.
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TABLE 4.2-4

THE PROPOSED ROAD DEVIATION FROM THE EXISTING ACCESS ROAD

OF TWO LANE ROAD PROJECT

NO.

STATION

Section 1

DESCRIPTION

1. KM 19+876-25+000

Improved design for better geometry & Change alignment to frontage
road (4 lane ROW) from KM 19+876 to KM 25+000

KM 29+500-35+000

Realignment KM30 from KM 29+500 to KM 35+000

KM 38+500-39+500

Improved design for better geometry from KM 28+500 to KM 39+500

Improved design for better geometry from KM 40+500 to KM 46+000

2
3
4, KM 40+500-46+000
5 KM 53+700-55+000

Realignment KM54 from KM 53+700 to KM 55+000

6. KM 59+500-62+000

Improved design for better geometry & Change alignment to frontage
road (4 lane ROW) from KM 59+500 to KM 62+000

7. KM 64+000-66+000

Improved design for better geometry & Change alignment to frontage
road (4 lane ROW) from KM 64+000 to KM 66+000

8. KM 70+500-73+500

Improved design for better geometry & Change alignment to frontage
road (4 lane ROW) from KM 70+500 to KM 73+500

Section 2

9. KM 105+000-108+500

Realignment KM105 from KM 105+000 to KM 108+500

Section 3

10. | KM 140+500-142+000

Improved design for better geometry & Change alignment to apparel
access road (4 lane ROW) from KM 140+500 to KM 142+000
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FIGURE 4.2-23 : LOCATION OF 21 BRIDGES OF TWO LANE ROAD PROJECT
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4.2.3 Project Alternatives

The project has no alignment alternatives as it will upgrade the existing road.
The two lane road is adopted to suit expected traffic demand during the initial phase
development of DSEZ and to keep the investment low.

The alignments of the realigned sections are dictated by topography and
geometric design consideration.

Regarding allowance of land owner and related government ministries, the
project must inform land owners and ask for permission and there must be payment of
compensation prior to project development as stated in RAP report via compensation
committee.

4.3 PROJECT CONSTRUCTION AND IMPLEMENTATION

4.3.1 Key Construction Tasks

The project construction will consist of several key construction tasks. The tasks
and their construction methods are presented in Appendix 4B.

4.3.2 Construction Schedule

A tentative construction schedule is shown in Table 4.3-1. The Project will be
completed in 37 months. The construction is scheduled to commence in April 2015. This
schedule will need to be periodically updated during the course of project implementation.
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TABLE 4.3-1
TENTATIVE SCHEDULE FOR TWO-LANE ROAD PROJECT CONSTRUCTION ACTIVITIES

Year2 T  Year3
Aug | sep | oct | Nov_ | Dec Jan__ | Feb Mar Apr May Jun ul Aug Sep oct Nov Dec Jan Feb Mar Apr May Jun 1ul Aug Sep oct Nov Dec Jan Feb Mar Apr | May Jun Jul

Stop Preliminary Work

| I
T I
| |
-l I
[ I
-l |

SUB TOTAL SUSBASE AND BASE COURESES WORKS
4 |sussace counses woaks.

SUB TOTAL SUBFACE counck waks
sTRUC TURES WoRKS.

so%
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TABLE 4.3-1
TENTATIVE SCHEDULE FOR TWO-LANE ROAD PROJECT CONSTRUCTION ACTIVITIES (CONT’D)

20%
5B TOTAL MISCELLANEOUS WORKS
§_|eaciunes wosks
10%
1
SUS TOTAL FACKLITIES woRKS
9 |IRAFFIC MENAGEMENT DURING CONSTRUGTION

3us ToTAL
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4.3.3 Manpower and Equipment Requirements

Tables 4.3-2 and 4.3-3 present estimates of manpower and equipment
requirements over the construction period, respectively.

4.3.4 Construction Materials
(1) Materials for Embankment, Subgrade, Sub-base and Base Course

These materials will be laterite, soil, and gravels. They can be obtained from
borrow pits along the existing road. The locations of material sources for Section 1, Section
2 and Section 3 are shown in Figures 4.3-1 to 4.3-3. The base course materials will be
sourced from quarries at two locations, KM 43900 and KM 145000. The subgrade, sub
base and base course layers will need filling and leveling to meet the elevation requirement.
Compaction and grading work must be achieved for the CBR at 80% compaction as shown
in specified requirement.

(2) Materials for Asphaltic Concrete

Aggregate materials will be sourced from quarries at KM 43+900 and KM
145+000 where asphaltic plants should be located. Asphaltic material will be imported
from Thailand in order to assure that its quality will meet the proposed standard.

(3) Materials for Concrete

Cement will be imported from Thailand to ensure quality standards and the
supply from sources in Thailand is nearer than the supply sources in Myanmar.

Fine and coarse aggregates are easily obtained from the nearby areas but
some treatments will be required before their use. Course aggregate for concrete production
as well as large stone for embankment rip raps for side slope stability are planned to be
obtained from the designated quarries located at KM 145+ 000 beside the access road and
KM 43+900, respectively. The quarries have been proved to yield good quality rock, and
sufficient quantities for base course and asphaltic concrete construction. Unfortunately,
these two quarries have not yet been in operation due to delay in obtaining licenses for
explosive imports. The construction timeline can be achieved only when the quarries is
licensed to operate at the earliest time.

Reinforced steel bars will be imported from Thailand.

Formwork will also be imported from Thailand.

RC pipes will be locally produced at a production Plant to be located at KM
18+000.

RC box culverts will be cast in place.

Stone for rip rap will be sourced from nearby river areas KM 43-+900 or
145+000
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4.4 EXISTING STATUS OF PROJECT IMPLEMENTATION

The Project Proponent, Myandawei Industrial Estate Company Limited
(“MIE”), has engaged TESCO Ltd., to prepare detailed design of the Project. The design
drawings and report will be completed in August 2015.

As of 7 July 2015, the Project Proponent has conducted preliminary works as

follows;

1Y)

2)

3)

4)

Section 1: Excavation and slope cutting at Saddle Hill-total volume of
excavation and cutting about 105,000 m°.

Section 2: Excavation and slope cutting at Elephant Cry Hill-total volume
of excavation and cutting about 160,000 m®.

"

Section 3: Excavation and slope cutting at Base 1 Hill-total volume of
excavation and cutting about 18,400 m?>.

Construction of No.19 Bridge: Excavation for abutment at KM 154+738.

Figure 4.4-1 shows pictures of these preliminary works in progress.
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CHAPTER S

DESCRIPTION OF ENVIRONMENT

5.1 SETTING THE STUDY LIMITS

In the Environmental Impact Assessment (EIA) study, it is necessary to establish
baseline information on the environmental and socio-economic settings of an area which
could receive directly and indirectly impacts from the Project construction and operation.
The baseline information serves two purposes. Firstly, it is used, in conjunction with the
information on the Project, for identification of potential impacts of the Project and
assessment of their significance. Secondly, it serves as the benchmark for evaluating
environmental and social management performance of the Project construction and
operation.

For the purpose of establishing baseline information on the environment, the
study limits are to consist of geographical limit and contextual limit to guide the baseline
information collection.

5.1.1 Geographical Study Limit

The geographical study limit is defined as an area along the project alignment
which the baseline information collection should be collected. In this Scoping Study, the
geographical study limit approximately 500 m wide on both sides of the center line where
defined as project study area. This geographical study limit covers 138 km? of rectangular
area along the project alignment as shown in a map in Figure 5.1-1. This area is referred
to in subsequent sections of this Draft Final Report as “the study area”. The study area
should cover sensitive receptors of environmental impacts of the Project during project
construction and operations.

5.1.2 Contextual Study Limit

The EIA Guidelines defines the contextual study limit to consist of five groups
of components: (i) physical components; (ii) biological components; (iii) socio-economic
components; (iv) cultural components; and (v) visual components. Considering the nature
of this Project and its potential environmental issues, the composition of each main
component is presented below:

(1) Physical Components
¢  Climate and Meteorology

e« Geology
e Seismology
e Soils

o Hydrology

e Air Quality

e Noise and Vibration

e  Surface Water Quality

PCT/ENV-I/P03144/FR/RE18116-CH5-ESIA Page 5-1
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(2) Biological Components
e Terrestrial Ecology (Forestry and Wildlife)
e Aquatic Ecology

(3) Socio-economic Components
e Land Use
e  Social Profile
e  Economic Profile
¢ Health Profile
o Infrastructure Facilities

Road Transportation

Water Use and Water supply
School and Religious Facilities
Electricity

(4) Cultural Components

(5) Visual Components

The following sections briefly describe each component with details in
appendices as appropriate. The methods of information collection are also described as

deemed necessary.

5.2 PHYSICAL COMPONENTS

5.2.1 Overview of the Study Area

A. Tanintharyi Region in a Nutshell

The study area is located in Dawei District (Yebyu Township and Myitta
Sub-Township) in the area of Tanintharyi Region (see map in Figure 5.1-1). A brief
regional profile is presented below:

Capital

Number of districts
Number of townships
Number of wards

Number of village tracts
Number of villages

Total population (Est.2012)
Area

Borders

- North:

- East

- West

- South

Latitude

Longitude

Ethnicities

Main economic activities

Dawei

3

10

83

264

1,250

1,713,447

43,328 km?. There are many islands off the coast, the large Mergui
Archipelago in the southem and central coastal areas and the smaller
Moscos Islands off the northern shores

Mon State

Thailand

Andaman Sea

Ranong Province, Thailand

14° 5'2.98"N

98° 12'E5.67TE

Bamar, Rakhine, Mon, Shan, Karen, Salone, Malay (Bashu)
Fishing, Forestry, Mining, Agriculture

Source: Tanintharyi Region Profile, updated June 2014, UNHCR, South-East Myanmar Information Management
Unit (data.unher.org/thailand/download php?id=221)
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The districts and townships of the Region are showns in Figure 5.2-1. The
Region sparsely populated as indicated by its overall population density of 39.6 persons/
km?.

<
[ Tanintharyi
J
x
s 8 N ( . N s 5 2
Dawel Myeik Kawthaung
N\ J . J 3 S
| | |
N e D e )
Dawel feasiE
Myeik Kawthaung
. J A J . J
| 1 |
- R r 2 e N
T aunslon Tanintharyi Bokpyin
- > (& - J/
1 |
@ B @
Thayetchaung Kyunsu
_ J \& J D State
| |
(& Y 'd >,
Yebyu Palaw D gt
\& o \ J

D Township

FIGURE 5.2-1: DISTRICTS AND TOWNSHIPS OF TANINTHARYI REGION

Dawei District has four townships. The total population of Dawei District!
was estimated at 492,277 in 2014, consisting of 146,271 in Dawei Township, 118,301 in
Launglon Township, 105,599 in Thayetchaung Township, and 122,106 in Yebyu
Township.

On most social development indicators, Tanintharyi Region fares
comparably to the national average, but access to basic services in remote islands is noted
as a concern. Although the Region has significant reserves of natural resources (mainly
natural gas and metals), poverty incidence (at 33 percent) is higher than the national average
(26 percent).

B. The Study Area

The study area as defined in Section 5.1 has a total area of about 34,031.35
acres covers fifteen villages in Yebyu township as shown in Figure 5.1-1. Table 5.2-1
provides names of the villages along the Project alignment.

ISource: www citypopulation. de/phpmyanmar-admin.php?adm1id-0601
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TABLE 5.2-1
VILLAGES IN THE STUDY AREA
Township ; ‘ Village No. of Household
Dauk Lauk 27
Ta Laing Ya 45
Pa Dao Geou 49
Tha Loat Htar 188
Tha Khat Done 33
Ye Bouk 27
Tha Byu Chaung 70
Yebyu and Myitta Pyin Tha Daw 74

Sub-Township Myitta 350
Taung Thone Long 566
Sin Byu Daing 70
VaDo 53
Amu 150
Gad Tra Khee 66
Hti Hkee 32

15 Villages 1,810

5.2.2 Climate and Meteorology

(1) Methodology

Due to the project aligns on the mountainous areas and valley. There is no
meteorological station at the project site. The Consultant collected data on wind speeds and
directions in the project area over a 72 hours period during the dry season in January 2015.
The wind data collected during this period would only provide as snapshot of wind
conditions in the project area.

Wind data was collected at three stations:

Station 1: Located at Toll Plaza Base Camp nearby Dauk Lauk village,
Yebyu Township (UTM (WGS84) 47P 0416058 E, 1580846 N)

Station 2: Located at Myitta Base Camp, Myitta Sub-Township (UTM
(WGS84) 47P 0446883 E, 1566471 N)

Station 3: Located at Elasto Base 1 Camp nearby Hti Hkee village, Yebyu
Township (UTM (WGS84) 47Q 0504125 E, 1535845 N)

Figure 5.2-2 is amap showing the locations of the three wind data collection
stations. Concurrently with the collection of wind data, noise, vibration and ambient air
quality were also monitored at these three stations. Photo 5.2-1 shows photographs of
equipment set up at the three stations.

The measurement of wind speeds and directions was made at 10 meters
above ground using anemometer.
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Equipment for Wind and Air Quality Data Collection Equipment for Noise and Vibration Measurement
at Station 1: Toll Plaza Base Camp at Station 1: Toll Plaza Base Camp

Equipment for Wind and Air Quality Data Collection Equipment for Noise Measurement at Station 2:
at Station 2: Myitta Base Camp Myitta Base Camp

Equipment for Vibration Measurement at Station 2: Equipment for Wind and Air Quality Data Collection
Myitta Base Camp at Station 3: Elasto Base 1 Camp

Equipment for Noise Measurement at Station 3: Equipment for Vibration Measurement at Station 3:
Elasto Base 1 Camp Elasto Base 1 Camp

PHOTO 5.2-1 : AIR QUALITY, NOISE AND VIBRATION MEASUREMENT
AT THE THREE SAMPLING STATIONS

PCT/ENV-1/P03144/FR/RE18116-CH5-ESIA Page 5-9
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(2) Climatic Conditions

In general, the regional climate is significantly influenced by the south-west
and north-east monsoons as shown in Figure 5.2-3. The south-west monsoon from the
Indian Ocean and Andaman Sea passes through the south peninsula around mid-May,
bringing with it moisture-laden winds and causing heavy rain and air humidity. The north-
east monsoon from the main land starts to pass through the region from November to
February.

FIGURE 5.2-3: MONSOON WIND DIRECTION PASSING THROUGH
MYANMAR

The study area has tropical monsoon climate characterized by three seasons.

The winter season normally begins in November and lasts until February.
During this period, the weather is relatively cold and dry due to the northeast monsoon. The
monthly mean minimum temperatures are normally in the range 13.5-19.7°C.

The summer season follows the winter season, normally from March to
April. The climate in this period is relatively warm and humid with average temperatures
between 27.0-29.2°C and the monthly mean maximum temperatures are between 35.3-
36.9°C. During March and April, a transition period prevails during which the northeast
monsoon begins to withdraw and the air mass movements bring warm air to the region from
southeast directions. Some light rainfalls, known as the pre-monsoon rain, could be
expected during this period.
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The rainy season normally begins in April and lasts until the end of
November. Intense rainfalls normally occur in May until October as indicated by the
monthly amount of rainfalls. The total annual rainfall from 1999 to 2014 was between 3,068
to 6,816 mm with significant annual variation.

(3) Wind Speed and Wind Direction

Table 5.2-2 presents summarized results of wind measurements at the three
stations. Details are given in Appendix 5A.

TABLE 5.2-2
RESULTS OF WIND SPEED AND DIRECTION MEASUREMENTS

Distance from Wind P i
: in revailing o
Station Measurement ITI'OJECt Speed Winds Yo (;alm
Date Alignment ! 3 Wind
(m/s) Direction
(m)
Station Al:
Toll Plaza Base Camp January
’ 50 0.0-4.0 WNW 56.94
Yebyu Township, Dawei 21-24,2015 0 6.9
District, Tanintharyi Region
Station A2:
Myitta Base Camp, Yebyu January 10 0.0-3.1 NNW 375
Township, Dawei District, 25-28, 2015 o :
Tanintharyi Region
Station A3:
Elasto Base 1 Camp, Yebyu | 29 January - 1 30 0.0 NNE,
’ .0-1.8 58.33
'Township, Dawei District, February, 2015 ENE,
Tanintharyi Region E

Source: Field Survey by TEAM Consulting Engineering and Management Co., Ltd., January 2015.

The results can be summarized as follows:

The prevailing wind direction was West-northwest (WNW) at Station A1, North-
northwest (NNW) at station A2 and North-northeast (NNE), East-northeast (ENE) and East
(E) at Station A3. These data sets indicate that the local wind directions at Station 1 are
consistent with the south-east monsoon direction occurred during the measurement period
in January. The wind speeds were between 0.0-4.0 m/s at Station Al and 0.0-3.1 m/s at
Station A2 and 0.0-1.8 m/s at Station A3.

The measurement of wind speeds and directions was made at 10 meters above
ground level. The results of measurements are summarized in Table 5.2-2. The wind rose
profiles of the three stations are shown in Figure 5.2-4.
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Station Al: Station A2:
Wind Speed/Direction Measurement at
Myitta Base Camp
during January 25-28, 2015

Wind Speed/Direction Measurement at
Toll Plaza Base Camp
during January 21-24, 2015

sve

azrTe

Station A3:
Wind Speed/Direction Measurement at Elasto Base 1 Camp during 29 January-1 February, 2015

FIGURE 5.2-4: WIND ROSE FROM WIND SPEED AND WIND DIRECTION
MEASUREMENT OF THE PROJECT
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5.2.3 Geology

The Tanintharyi region is in the southern part of the eastern most geotectonic
belt of Myanmar, which refers to the Shan- Tanintharyi Massif or the Karen- Tanintharyi
Unit in the Geological Map of Myanmar (scale 1:1,000,000 by National Stratigraphic
Committee for IGCP, 1977) and map of Burma Rock Types (published in 1990 by Army
Geospatial Center, US Army Corps of Engineers and US Geological Survey) (Figure
5. 2-5). During the Carboniferous Period- Upper Paleozoic Era, it was formed as the
basement, composing of thick sequence of folded argillite, greywacke and slate, with lesser
amount of limestone, quartzite, agglomerate and conglomerate.

The name Mergui Series was given by T.Oldhem in 1856 to the unfossilliferous
strata, composing of crushed shale, agglomerate, limestone and quartzite, which are found
widely in the Region. The Mergui Series is pre- Carboniferous in age and underlies the
Moulmein limestone. This Mergui series should be equivalent to Kaeng Krachan Group in
Thailand and interpreted to be a turbidite deposit on the continental shelf.

The predominant rock type of the Mergui Series in Dawei District is argillite,
fine grained rock of blue gray to black color at fresh, with obscure bedding and only
incipient cleavage. The Carboniferous argillite composes of small crystals of andalusite
and sillimanite, with finely divided graphite.

The next major rock type is dark grey or almost black " greywacke" which has
weathered to an ashy brown color. This rock lacks bedding and is composed of sub angular
fragments of fine-grained rock in matrix identical to the argillites.

In 2010, Dr. Ir. Subagyo Pramumijoyo of the Department of Geological
Engineering, Faculty of Engineering, Gadjah Mada University studied the structural
geology of Myanmar and found that the Sagaing Fault is one of the major active geological
features controlling the structural geology of Myanmar as shown in Figure 5.2-6.

The Sagaing fault is a continental transform fault between the India and Sunda
plates that connects spreading centers in the Andaman Sea and the continental convergence
zone along the Himalayan front. Several M>7 earthquakes occurred along the fault in the
last century, and Global Positioning System campaigns revealed a right-lateral slip rate of
18 mm/yr, about half of the total India—Sunda displacement rate of 35 mm/yr. It passes
through just east of Bago and enter western Gulf of Martaban. The combined slip on the
Sagaing and Sumatra- W Andaman faults has absorbed the full opening of Andaman Sea
The Sagaing fault had been dextrally moving since 11 Ma at a average rate of 18.5 mm/yr
(after Myint Thein et. al, January, 1991). The cities such as Bago, Swa, Phyu, Pyinmana
were severely affected by earthquakes generated from the movement of Sagaing fault. The
fault zone is quite wide (about 20 km) south of Bago, and rather narrow (< 2km) in many
other areas, and the locking depth is estimated to be about 15 km.
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Source: Army Geospatial Center, US Army Corps of Engineers and US Geological Survey (1990)

FIGURE 5.2-5: GEOLOGICAL MAP OF TANINTHARYI REGION
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Source: Report on Regional Geology of Myanmar, Department of Geological Engineering, Faculty of Engineering. Gadjah Mada University, April

FIGURE 5.2-6: STRUCTURAL GEOLOGICAL MAP OF MYANMAR
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Kyaukkyan fault is one of the prominent seismotectonic feature (Lat. 22° 18'N
-Long. 96° 44'E). (after Win Swe, 1980). The large earthquake of 23™ May, 1912 (8.0
RM) with many foreshocks and aftershocks, seems to be associated with that fault. It runs
nearly north- south direction. Pan Laung fault run into the Shan Scarp accompanied by a
zone of NNW-SSE subparallel faults towards the north. This zone has been reactivated due
to Late Mesozoic and Cenozoic block movements (after Bender, 1983). Small lineament,
branching from Pan Laung fault in NW-SE direction at about Lat. 20° N is displayed as
major active fault (after Le Dain et. al.,). The name Papun Fault was first described by Le
Dain, et. Al., 1984 and it extends for about 400 km in NW-SE direction passing Papun City
in Myanmar. The different sense of lateral motion pattern along Papun Fault controls the
crustal thickening, relaxation and thinning of Shan Plateau region (after Win Naing, 2006).
Papun fault has sinistral sense of motion between 33 Ma to 30 Ma and dextral sense of
motion about 23 Ma. Younger Sagaing Fault cut across this fault at Lat. 19.3°N - Long.
96.3 E° (after Win Naing, 20006).

5.2.4 Seismology

The seismic zone map of Myanmar is presented in Figure 5.2-7. The five seismic
zones are demarcated and named (from low to high). A probable maximum range of ground
acceleration in g values and equivalent Modified Mercalli Scale classes are given for each
zone.

e EXPLANATION
Sy - . EWUIVALENT
- SEISMIC 20N GENERAL PROBABLE RANGE OF n A
SEISMIC ZONE DESCRIPTION GROUND ACCELERATIOPN "v|"[|_”;E”I:[|-,. '.'7;E;r‘2:, ,;HL .
uctive Zond
” et il 0.4-0.6qg Ix
Severe Zone -
-0 9 VIl - 1X

Strong Zone .
:]'" o 02-039 Vil
Moderate Zone
I 0.1-0.15 g Vil

‘ 3 Low Zone
i R B Y 1 [:J 1 . 0.06 - 0.07 g Vi

Source: Meteorological and Hydrological Department, Yangon, Myanmar.

FIGURE 5.2-7: SEISMIC HAZARD MAP OF TANINTHARYI REGION

Tanintharyi Region is located in the lowest seismic hazard zone in Myanmar. No
major earthquakes have been recorded in the study area. The Project site is located in the
moderate zone II with a probable maximum range of ground acceleration from 0.1-0.15 g.
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5:2.5 Soils

Figure 5.2-8 is a soil map of Myanmar showing 11 types of soils in the country.
Acrisol is the dominant type of soil in a most all of the Region, including the study areas.
Visually, sand top soil is evident in the Project site.

Soil Map of Tanintharyi Division
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Source:http://www.apipnm.org/sw]wpnr/repons/y_ta/z_mm/mmmp222.htm#S06

FIGURE 5.2-8 : SOIL MAP IN TANINTHARYI REGION
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5.2.6 Hydrology

According to the data in the recent EIA of Transborder Road Link (Dawei-Phu
Nam Ron), December 2014 and the results of field survey in February 2015, the Project
alignment rely on mountainous and forest area. The area receives precipitation and rainfall
during wet season and originates courses of water. These water courses flow down slopes
and form up permanent rivers. The main river and their tributaries which cross over and
run along project alignment as follows;

- Dawei River : locate around the west end of project alignment. The river
flow from north to south direction and cross with project alignment around KM 19+000 as
shown in Figure 5.2-9.

- TaLaing Ya River : it located in Section 1 and cross with project alignment
around KM 24+000 as shown in Figure 5.2-10.

- Kamaug Twe River : it located in Section 2. It flow along the project
alignment from KM 60+000 to 69+500 and join with Ban Chaung River around KM
69+600 and discharge to Tanintharyi River around KM 69+600 as shown in Figure 5.2-11
and Figure 5.2-12, respectively.

- Ban Chaung River : it flows from southwest to northeast direction and join
with Ka Maug Twe River around KM 69+600 as shown in Figure 5.2-12.

- Tanintharyi River : it located in Section 2 around KM 69+600 in the west to
east direction until KM 99+650 and met with project alignment again around KM 122+000
in Section 3 as shown in Figure 5.2-13 and Figure 5.2-14.
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5.2.7 Air Quality

Air quality surveys were conducted during January 21-24, 2015 (Station Al),
January 25-28, 2015 (Station A2) and 29 January-1 February 2015 (station A3). Field
measurements were carried out for 3 consecutive days at each station, as shown in Photo
5.2-1 and Figure 5. 2-2. The air quality parameters measured included TSP ( Total
suspended particle), PM-10, SO,, and NOy. The sampling and analysis methods used were
those recommended by USEPA as follows:

Pollutant Sampling/ Analysis Method Sampling Period
TSP High-Volume Air Sampler/ 72-hours
(Average 24 Hour) Gravimetric Method
PM-10 High-Volume Air Sampler (PM-10)/ 72-hours
(Average 24 Hour) Gravimetric Method
SO2 Cheiluminescence Analyser 72-hours
(Average 24 Hour)
NOx UV-Fluorescence 72-hours
(Average 1 Hour and 24 Hour)
Wind Speed and Wind Direction Cup Anemometer and Wind Vane 72-hours

Results of the air quality surveys at the three stations are summarized in Table
5.2-3 and details are given in Appendix 5B.

Station A1 (Toll Plaza Base Camp) : The concentration of TSP (Avg. 24 hr.)
ranged from 70.00-80.00 ug/m®, PM-10 (Avg. 24 hr.) from 46.00-49.00 pg/m?, NO; (Avg.
1 hr.) from 20.70-30.86 pg/m* and NO> (Avg. 24 hr.) from 7.92-9.22 pg/m® and CO (Aveg.
1 hr.) from 458.24-572.80 and CO (Avg. 24 hr.) from 343.68-458.24 pg/m>. The values of
NOx were much below the permissible maximum values prescribed in the Myanmar
National Environmental Quality (Emission) Guidelines, Final Draft (2015) and Ambient
Air Quality Standards of World Bank (2007) but PM-10 values were over than permissible
maximum values due to existing condition of project alignment is dirt road and this existing
road has been used since 5 years ago (Table 5.2-3.).

Station A2 (Myitta Base Camp) : The concentration of TSP (Avg. 24 hr.)
ranged from 43.00-58.00 ug/m®, PM-10 (Avg. 24 hr.) from 25.00-34.00 pg/m?, NO2 (Avg.
1 hr.) from 6.40-8.28 pg/m® and NO, (Avg. 24 hr.) value is 4.52 pg/m?, and CO (Avg. 1
hr.) value is 343.68 pug/m> while CO (Avg. 24 hr.) value is 458.24 pg/m>®. The values of
NOx were much below the permissible maximum values prescribed in the Myanmar
National Environmental Quality (Emission) Guidelines, Final Draft (2015) and Ambient
Air Quality Standards of World Bank (2007) (Table 5.2-3).

Station A3 (Elasto Base 1 Camp) : The concentration of TSP (Avg. 24 hr.)
ranged from 158.00-186.00 pg/m>, PM-10 (Avg. 24 hr.) from 80.00-100.00 pg/m?, NO;
(Avg. 1 hr.) from 9.22-13.74 pg/m® and NO> (Avg. 24 hr.) from 5.46-6.59 pg/m?, and CO
(Avg. 1hr.) is 572.80 pg/m>while CO (Avg. 24 hr.) from 458.24-572.80 pg/m>. The
values of NOx were much below the permissible maximum values prescribed in the
Myanmar National Environmental Quality (Emission) Guidelines, Final Draft (2015) and
Ambient Air Quality Standards of World Bank (2007) but PM-10 values were over than
permissible maximum values due to existing condition of project alignment is dirt road and
this existing road has been used since 5 years ago (Table 5.2-3). In addition, this section of
existing road has too many traffic from project vehicles and local transportation.
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5.2.8

Noise and Vibration

(1) Noise

The Consultant conducted noise measurements during January 21-24, 2015
(Station A1), January 25-28, 2015 (Station A2) and 29 January-1 February, 2015 (station
A3). The three stations were set in the same location for air quality sampling as shown in
Photo 5.2-2 and Figure 5.2-2. Information on the three stations is summarized below:

Station N1: Station N2: Station N3:
Toll Plaza Base Camp; Myitta Base Camp, Yebyu Elasto Base 1 Camp,
Particulars Yebyu Township, Dawei Township; Dawei District, Yebyu Township, Dawei
District; Tanintharyi Region Tanintharyi Region District; Tanintharyi
Region
Reference UTM (WGS84) 47P UTM (WGS84) 47P UTM (WGS84) 47P
Coordinates 0416013 E, 1580839 N 0446903 E, 1566509 N 0504107 E, 1535858 N
District Dawei District Dawei District Dawei District
Nearest village Dauk Lauk Myitta Hti Hkee
Nearest noise Project road and camp Project road and camp Project road and camp
sources
Weather condition - - -

The noise level was measured and recorded continuously for 72 hours using a
sound level meter. The results are summarized in Table 5.2-4 and details of the
measurements are presented in Appendix 5C. US.EPA. standards and Myanmar National
Environmental Quality (Emission) Guidelines, Final Draft (2015) are also compared with
the background noise levels in Table 5.2-4. Major finding are:

e The average background noise levels expressed in Leq (24 hr.) were
significantly below the maximum limit set by Myanmar National Environmental Quality
(Emission) Guidelines and U.S. EPA noise standard.

TABLE 5.2-4

NOISE LEVEL MEASUREMENT AT 3 SAMPLING STATIONS
DURING 21 JANUARY-1 FEBRUARY 2015

. . . : Noise Level (dB(A))

Sampling Location Sampling Date Loq 24 hr Lmax Ldn ™
N1: Toll Plaza Base 21-22 Jan. 2015 50.9 92.7 55.2 48.0
Camp? Yfeb){u Township, 2223 1an.2015 51.2 80.7 554 477
Dawei District, _

Tanintharyi Region 23-24 Jan.2015 53.0 84.6 56.4 479
Min-Max 50.9-53.0 80.7-92.7 55.2-56.4 47.7-48.0
N2: Myitta Base Camp, 25-26 Jan.2015 48.1 85.6 52.1 39.2
Yebyu Township, 26-37 Jan. 2015 479 88.6 532 38.8
Dawei District, .
Tanintharyi Region 27-28 Jan.2015 46.1 90.3 50.7 37.4
Min-Max 46.1-48.1 85.6-90.3 50.7-53.2 37.4-39.2
N3: Elasto Base 1 Camp, 29-30 Jan.2015 51.1 82.8 54.9 44.1
Yebyu Township, 3031 Jan2015 50.0 83.8 548 3.0
Dawei District,
Tanintharyi Region 31 Jan.-1 Feb. 2015 53.4 87.7 56.4 449
Min-Max 50.0-53.4 82.8-88.8 54.8-56.4 43.0-44.9
National Environmental Quality (Emission) 70.0 ) } )
Guidelines, Final Draft (2015) V/ ’
U.S. EPA Standard 70.0 - - -

Remark : "Myanmar National Environmental Quality (Emission) Guidelines, Final Draft (2015).
Source: Field survey by TEAM Consulting Engineering and Management Co., Ltd., 21 January - 1 February 2015.
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(2) Vibration

Background vibration measurements were carried out at the three noise
measurement stations concurrently with the noise measurements in January 2015. At each
station, the ground vibration was recorded over a 72 hour period using a vibration meter in
terms of peak particle velocity (PPV) in mm/s in 3 mutually perpendicular directions
(transverse, vertical and longitudinal) and frequency (Hz).

Results of the vibration measurement in January 2015 are given in Table
5.2-5 and details are provided in Appendix 5D. Major findings are:

o Station N1- the magnitudes of vibration or PPV measured over a
72-hour period varied over a narrow range between 0.190-0.349 mm/s (at 24-34 Hz
frequency). The vibration was caused by moving vehicles on the nearby road.

o Station N2- the magnitudes of vibration or PPV measured over a
72-hour period is 0.905 mm/s with over than 100 Hz frequency on 25-26 Jan.2015. The
vibration was caused by moving vehicles on the nearby road as same as Station N1.

e Station N3- the magnitudes of vibration or PPV measured over a
72-hour period is 0.603 mm/s with 64 Hz frequency on 29-30 January.2015. The vibration
was caused by moving vehicles on the nearby road as same as Station N1.

o The magnitudes of background vibration levels at three stations were
still much below the perceptible level of 2.0 mm/s prescribed in German Vibration
Guideline Values (Din4150-3, 1999) given in Table 5.2-6.

TABLE 5.2-5

RESULTS OF THE VIBRATION MEASUREMENTS
DURING 21 JANUARY-1 FEBRUARY 2015

Results
Station Sampling date Time of Peak particle - |Frequency| Sources
Vibration velocity* (mm/s) (Hz) |of Vibration
IN1: Toll Plaza Base Camp, | 5 551 5015 | 10:29:46 PM 0.333(Vert) 34 vehicles
Yebyu Township, Dawei District,
Tanintharyi Region 22-23 Jan.2015 9:08:33 PM 0.190 Vert) 24 vehicles
23-24 Jan.2015 10:31:17 PM 0.349 (Vert) 32 vehicles
N2: Myitta Base Camp, 2596 Jan.2015 | 11:48:27 AM 0.905 (Vert) >100 | vehicles
Yebyu Township, N .
Dawei District, Tanintharyi 26-27 Jan. 2015 ) <0.300 N/A )
Region 27-28 Jan.2015 - <0.300 N/A -
N3: Elasto Base 1 Camp, 2930 Jan2015 | 7:56:24 AM 0.603 (Vert) 64 vehicles
Yebyu Township, Dawei District,
Tanintharyi Region 30-31 Jan.2015 - <0.300 N/A -
31 Jan.-1 Feb. 2015 - <0.300 N/A -

Remark: * Peak Particle Velocity; Vert = Vertical, Long = Longitudinal, Trans=Transverse.
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TABLE 5.2-6
EFFECT OF VIBRATION ON PEOPLE AND BUILDINGS
PPV? (mm/s) Human Reaction Effect on Buildings®
0-0.15 Imperceptible Unlikely to cause damage of any type
0.15-0.3% Threshold of perception Unlikely to cause damage of any type
2.0 Vibrations perceptible Recommended upper level to which ruins and
ancient monument should be subjected
2.5 Continuous exposure to vibrations Virtually no risk of "architectural" damage to
begins to feel annoy? normal buildings
5 Vibrations annoying people in Threshold for risk of "architectural" damage in
buildings houses with plastered walls and ceilings
10-15 Continuous vibrations, unpleasant Would cause "architectural" and possibility minor
and unacceptable structural damage

Remark: a Peak Particle Velocity in the vertical direction. For human reaction, the value applies at the point at which the person
is situated. For buildings, the value refers to the ground motion (but without an allowance for the amplifying effect of
structural components). It is assumed that the frequency of vibration is in the range of 5 to 20 Hz.

b This level appliers to a continuous sinusoidal vibration. However, truck induced vibration is of sorter duration (about 2
to 3 seconds) and thus higher levels appear to be applicable.
¢ This criteria for buildings recognize that the building damage will result from a fatigue failure over a long period of
time (not from a one-time event).
d Vibration levels causing annoyance may be lower for occurrences during right time and for occurrences that are very
frequent (1).
Source: Deutsches Institut fiir Normung, Berlin, Germany, DIN 4150-3, Structural Vibration Part 3: Effects of Vibration on
Structures, 1999.

5.2.9 Surface Water Quality

From the reviewing of proposed project alignment, eleven (11) stations which
cross natural water courses were designated as water quality sampling stations. Coordinates
of surface water sampling stations are shown in Table 5.2-7.

TABLE 5.2-7
COORDINATES OF THE SURFACE WATER QUALITY SAMPLING
STATIONS
Sampling Projected coordinates (Datum WGS 84)
Sampling station code
UTM East (X) North (Y)
Dawei River Swl 47P 0412573 1580210
Tha Laing Ya shaung SW2 47P 0414869 1580749
Tha Laing Ya shaung, Mia Phyu SW3 47P 0416722 1579778
Yebouk Shaung SW 4 47P 0430045 1577120
Tha Byu Shaung SW s 47P 0437858 1573480
Henda Shaung SW e 47P 0446790 1566758
Kamoethway River SW7 47p 0448452 1636184
Bridge No.11 SW 8 47P 0456180 1569677
Bridge No.13 (Ya Pla Shaung) SW 9 47P 0463294 1567908
Bridge No.18 (Vado Shaung) SW 10 47P 0497784 1542766
Bridge No.19 (Base 1) Sw 11 47P 0504130 1535665
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The study of surface water quality was conducted on 24 January and 2 February
2015. Surface water sample were collected at eleven stations within RoW of project
alignment as indicated in a map in Figure 5.2-15.

The QA/QC of ISO/IEC 17025:2005 accreditation for laboratory was performed
prior to water sampling in order to avoid contamination of water samples, 1.e. collector have
to put on flour free rubber gloves all the time while collecting samples, rinse sample bottles
with sampling water be for collect it.

At each sampling station, a sample was taken at the mid depth of the water body.
Conductivity, dissolved oxygen, and pH were measured in situ. All collected sample bottles
were labeled, sample information was recorded in a chain of custody. All collected water
sample bottles were labeled and their information was recorded and kept for tracing. The
collected water samples were preserved at 4°C in a storage box and were sent to the
assigned laboratory in Thailand for analysis of various quality parameters. Details of
preservation method, analysis method and detection limit for each parameter are shown in
Table 5.2-8. Results of surface water quality measurement from each station were
compared with Thailand’s Surface Water Quality Standards as detailed in Table 5.2-9.

The result of water quality analysis which is shown in Table 5.2-10 and detailed
in Appendix 5E, indicates that water quality of all sampling station can be categorized in
class 2 or class 3 of Thailand surface water quality standard and the ECE (Economic
Commission for Europe) Standard Statistical Classification of Surface freshwater for the
Maintenance of Aquatic Life (UN ECE, 1996) (see Table 5.2-11 and Table 5.2-12)
depending on concentration of dissolve oxygen and BODs. Heavy metal and coliform
bacteria are within Thailand surface water quality standard. The key results can be
summarized below:

e Dissolved oxygen of all station range from 5.95 to 7.47 mg/l which is
generally above the level required for protection of the aquatic fauna.

e Conductivity, total solids, total dissolve solid and turbidity in SW1 are
higher than others indicating intrusion of sea water and tidal current.

e Heavy metals which include lead (Pb) and cadmium (Cd) are generally
within Thailand’s Surface Water Quality except lead in SW1 which is higher. This may be
due to SW1 is located downstream and act as receiving basin of contaminated water from
upstream.

e Total coliform especially in SW1, SW9, and SW11 are relatively high, this
is the result from untreated effluent of communities waste.
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TABLE 5.2-9

THAILAND SURFACE WATER QUALITY STANDARDS
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TABLE 5.2-11
CLASSIFICATION OF SURFACE WATER QUALITY STANDARD
Classifications Objectives/Condition & Beneficial Usages
Class 1 Extra clean fresh surface water resources using for :
(1) consumption which requires ordinary water treatment processes before use.
(2) conservation, not necessary pass through water treatment processes requiring only Ordinary
process for pathogenic destruction.
(3) Ecosystem conservation where basic organisms can breed naturally
Class 2 Very clean fresh surface water resources used for :
(1) consumption which requires ordinary water treatment processes before use.
(2) aquatic organism conservation.
(3) Fisheries.
(4) Recreation.
Class 3 Medium clean fresh surface water resources used for :
(1) consumption, but passing through an ordinary treatment process before using.
(2) Agriculture.
Class 4 Fairly clean fresh surface water resources used for :
(1) consumption but requires special water treatment process before use.
(2) Industry.
Class 5 The resources which are not classified in class 1-4 and using for navigation
Source:  Thailand’s Surface Water Quality Standards according to the Notification of the National Environmental Board No. 8, 1994

(B.E. 2537).

TABLE 5.2-12
ECE (ECONOMIC COMMISSION FOR EUROPE) STANDARD STATISTICAL
CLASSIFICATION OF SURFACE FRESHWATER FOR THE MAINTENANCE
OF AQUATIC LIFE (UN ECE, 1996)

ClassI [ Class O [ Class I [ Class IV [ Ciass V

Oxvgen regime
DO (%) | epilimnion {stratified waters) 90-110 70-90. 110-120 | 50-70.120-130 | 30-30.130-150

hyvpolinmion (stratified waters) 90-70 70-30 >0-30 30-10

uastratified waters 90-70 70-30. 110-120 | 30-30.120-130 | 30-10. 130-150
DO mghy =7 -6 54 43
COD-Mn (mg Oy1) <3 3-10 10-20 20-30
COD-Cr {mg O=1) - - - -
Eurrophication®
Total P {ug’D) 10 (<13 | 10-25 (15340) | 25-30(40-73) | S0-125 (75-190)
Total N {ugh <300 300-730 730-1.500 1,500-2.50C
Chlorophvll a (ug'l) S{=4y | 2.5-10(4-15) 10-30(1543) | 30-110 (45-165)
Acidificarion
pH (values <0.0 only)” 2.0-6.5 6.5-6.3 6.3-6.0 6.0-5.3 <53
Alkalinity (mg CaCO:1) 200 200-190 100-20 20-10 <10
Metals
Aluminium (kg pH E6.5) 1.8 1.6-3.2 335 5-75
Arsenie (ug1)* =10 10-100 100-1980 190-360
Cadmmm {ig1y” 007 0.07-0.353 0.53-1.1 1.1-38
Chromtum (el <1 1-6 G6-11 11-16
Copper (ug')® =2 17 7-12 12-18
Leader (ug/h® <1 0.1-1.6 1.6-3.2 3.2-82
Mercury {ugtH* <0.003 0.003-0.007 0.007-0.012 0.012-2.4 2.4
Nickel (ng/l)° <13 15-87 87-160 160-1400 1400
Zinc {ug'h* =45 435-77 77-110 110-120 ~120
Clhlorinared micropollutants and ether hazardous substances
Dieldnn fugh) n.a 0.2 =5 0019 GO018.2 5 =25
DDT and metabolites (ug'ly n.a. 0.3 =001 0.001-1.1 =11
Endrin {ugly n.a. 0.3 <0.0023 0.6023-0.18 =318
Heptachlor {ug?) na. n.a. ~0.0038 0.0038-0.52 »0.32
Lindane (ug’h) 3. 0.3 =308 0.08-2.0 O
Pentachlorophenol {ugd) 0.3 1.3, <13 13-20 G
PCBs {ug'h n.a. 0.2 «<(.014 0.014-2.0 2.0
Free ammionia {NH:) na. n.a. - -
Radioacdviny
Gross-alpha acuvitv (mBg 1) <50 50-100 100-500 300-2500
Gross-beta activity {mBg'D) <200 200-300 SG0-1000 1000-2500 2500

Nove: measuves falling on riie borderline berween classes ave 1o be clazsified in the lower numbered class

a ta refer to ﬁc»w)r

b

H ’ale for harfme 2g’ Tt0& meql Arsenic V {chromine I to be converted to arsenic TI fchrominm VT
d ble to hardness from aboa‘ 05 mey’l e 8 megd

n.a. :.'t applicable

Source : Economic Commission for Europe) Standard Statistical Classification of Surface freshwater for the Maintenance of Aquatic Life (UN ECE. 1996)
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53 BIOLOGICAL COMPONENTS

5.3.1 Terrestrial Resource

The surveys of terrestrial resources covered area within 500 m strips on both
sides of the project alignment, focusing on the natural forest areas.

The land uses in the study area consists of natural vegetation cover, idle land and
agricultural areas. The natural vegetation covers could be categorized as mixed deciduous
forest, dry evergreen forest and Fresh water swamp forest. The agricultural land consists of
rubber plantation, palm plantation, cashew plantation, paddy field and orchard.

A. Forest Resource

The Consultant conducted forest resource survey during March 16-22, 2015
to collect information on existing conditions of forest areas, vegetation types, and land use
patterns. There were 23 sample plots within the project right-of-way and additional study
within 500 m strips on both sides of center line. The suitable temporary sampling plots for
the forest area within South-Eastern of Asia Region are Stratified Random Sampling. The
three sizes of temporary sampling plots were used, with the following purposes:

«  The rectangular sampling plot of 10 x 10 m. (area of 100 m?) was used
for collecting data on tree diameter with over 1.30 m (for terrestrial forest) and 20 cm. for
mangrove forest or girth over 30 cm at breast height (DBH or GBH respectively).

o  The rectangular sampling plot of 4 x 4 m. (area of 16 m?) covered with
sampling plot of 10 x 10 m was used for studying the sampling which are those small trees
higher than 1.30 m and having the GBH less than 30 cm. Species and number were recorded
for sapling density and other natural generation.

»  The rectangular sampling plot of 1 x 1 m. (area of 1 m?) covered with
sampling plot of 4 x 4 m was used for studying the seedling which comprising these lower
than 1.30 m in height and underground tree (annual, creeper, and climbing plants). They
were used as an indicator of the natural regeneration of the ecosystem.

The survey identified three types of natural forest areas in the study area as
shown in Photo 5.3-1 and plant species list within project right-of-way is shown in Table
5.3-1. The survey results are summarized below:

(1) The Ecological Characteristics
(a) within The Project Right-of-Way

The Project Area (Road Link) has been the forest areas, idle and
agricultural area still existing. The field survey identified at least 242 plant species along
the road link area. Plant species and forest types in and adjacent to the road link area are as
follows:

Mixed Deciduous Forest

Dominant plant species found in the mixed deciduous forest are
listed in botanical names as follows: Lagerstroemia calyculata Kurz., Crypteronia
paniculata Blume., Sterculia pexa Pierre, Mitragyna rotundifolia (Roxb.) Kuntze,
Markhamia stipulata (Wall.) Seem. var. kerrii Sprague, Microcos tomentosa Sm., Croton
persimilis Mill. Arg., Dillenia obovata (Blume) Hoogland and Schoepfia fragrans Wall.
Pictures of some dominant plant species are shown in Photo 5.3-1. The results of forest
ecology and diversity analysis can be described as follows:
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TABLE 5.3-1

THE PLANT SPECIES LIST FOUND WITHIN THE RIGHT-OF-WAY
OF PROJECT AND STUDY AREA

(IN 500 M STRIPS FROM CENTER LINE OF ROAD)

: ___ Botanical Name E I-‘aﬁhﬂ'ly Name | Plant Habit |- 500 m Stri)

1 |As) 1.} Lindau Acanthaceae us X X -
2 |Hydnocarpus ilicifolia King Achariaceae ST X X -
3 |Achyvranthes aspera L. A i H X X -
4 lAnacardinm occidentale L. Anacardiaceae ExST X X -
5 _|Bouea oppositifolia (Roxb.} Meisn. Anacardiaceae T X X -
6 {Gluta compucta Evrard Anacardiaceae T X X -
7 VHoligarna albicans Hook. f,  Anacardiaceac T X X -
8 {Lannea ¢ delic a (Houtt.) Merr, Anacardiaceae T X X -
9 (Mangifera calonenra Kurz  Anacardiaceae T - X =
10 _[Swintonia floribunda Griff. Anacardiaceae T X X -
11 |dncistrocladus tectorius (Lour) Merr. Ancistrocladaceae C X x -
12 |Desmos chinensis Lour. Annonaceae C X X -
13 {Monoon viride (Craib) B. Xue & R. M. K. Saunders Annonaceae T X X -
14 _|Uvaria rifa Blume Annonaceac C X X -
15 |Alstonia scholuris (L) R. Br. Apocynaceae T X X -
16 |Chonemorpha verrucosa (Blume) D. J. Middleton Apocynaceae C X X -
17 {Holarrhena pubescens Wall. ex G. Don Apocynaceae ST X X -
18 |Hova kerrvii Craib Apocynaceae C X X -
19 {Streprocanlon juventas (Lour.} Merr, Apocynaceae C X X —
20 _{Willughbeia edulis Roxb. Apocynaceae C X X -
21 {Wrightia arborea {Dennst.) Mabb. Apocynaceae ST X X -
22 [Colocasia esculenta (L.) Schott Araccae H X X -
23 [Colocasia gigantca (Blume) Hook. £ Araceae H X X -
24 | Epipremmaon givantenm (Roxb.) Schott Araceae C - X -
238 |Lasia spinosa (L.} Thwaites Araceae H X X -
26 |Philodendyon sp. Araceae ExECTH X X -
27 |Areca triandra Roxb. ex Buch.-Ham. Arecaceae P X X -
28 |Arenga westerhiontii Gnff, Arecaceae i X X -
29 |Borassodendron machadonis (Ridl.) Bece. Arecaceae P X X VU
30 |Borassus flabeliifer L. Arecaceae P X X -
31 {Calamus diepenhorstii Mg, Arecaceae cp X X -
32 {Calamus sp. Arecaceae cp X X -
33 {Carvota mitis Lour. Arccaceae P X X -
34 {Licuala paludosa Griff. Arecaceae P X X -
35 {Livistona speciosa Kurz Arecaceac P X X -
36 {Oncosperma tigillarimi Jack) Ridl Arecaceae P X X -
37 idristolochia tagala Cham. Anstolochiaceae C X X -
38 LAgeratnm convzoides L. Asteraceac H b3 X -
39 {Chromol odorata (L.} R. M. King & H. Rob. Astes ExH X X -
40 _{Cyanthillien cinerenm (L.} H. Rob, Asteraceac H X X -
41 Emilia sonchifolia (L.} DC. ex Wight Asteraceae H X X -
42 ISvmplivotrichum cordifolion (L) G, L. Nesom Asteraceae ExH X X -
43 | Tridax procumbens L, Asteraceae ExH X X -
44 [ Markhamia stipulate {Wall.) Seem. var. kemii Sprague B cae T X X -
45 {Oroxylum indicum (L) Benth. ex Kurz Bi ST X X -
46 [Radermachera glandulosa (Blume) Miq. Bignoniaceae T X X -
47 Stereospernau fimbrianom (Wall. ex G. Den) A. DC. T X X -
48 | Stercospermum neuwranthum Kurz Bi, cac T X X -
49 | Srercospermum tetragomen DC. Bi T X X ~
50 |Stenochiacna palustris (Burm. 1) Bedd. Blechnaceae CF X x -
51 [Cangrium subulatum Guillaumin Burseraceac T X X -
52 {Guruga pinnate Roxb. Burseraceae T X X =
53 [ Trema angustifolia (Planch,) Blume Cannabaceac ST X X -
34 |Trema orientalis (L.} Blume Cannabaceae ST X X -
55 {Garcinia cowa Roxb. ex Choisy Clusiaceae ST X X -
56 |Te lia caly v (Blanco) Rolfe Combretaceae T X X -
37 |Terminalia glavcifolic Craib Combretaceae T X X -
38 {Terminalia nigrovemdosa Pierre Combretaceae T X X -
59 |Terminalia picrred Gagnep, Combretaceac T X x -
60 {Murdannia spirata (L) G. Briuckn Commelinaccae H X X -
61 Hpomocea alba L. Convolvulaceae HC X X -
62 _[Cheilocostus speciosus {J. Koenig) C. D, Specht Costaceae H X X -
63 [Crypreromia paniculatg Blume Crp laceag T X X -
64 |{Cveas pectinata Buch-Ham. Cycadaceae ST X X VU
65 _1Cyeas simplicipinna { dy K. D. Hill Cycadaceae S X X -
66 _[Actinoscirpus grossus (L. £) Goetgh. & D. A. Simpson Cyperaceac H X X -
67 |Carex baccans Nees Cyperaceae H X X -
68 [ Carey eryptostachys Brongn, Cyvperaceae H X X -
69 | Dillenia obovata (Blume) Hoogland Ditieniaceae T X X -
70 _{Dillenia ovara Wall. ex Hook. f. & Thomson Dilleniaccac T X X -
71 _iDioscorca birmanica Prain & Burkill Dioscoreaccae HC x X -
72 |Dipterocarpus chartaceus Symington Dipterocarpaceae T X X CR
73_Dipterocarpus obtusifolins Teijsm. ex Mig. Dipterocarpaceae T X X -
74 _{Diprerocarpus trbinatys C. F. Gaertn, Dipterocarpaceae T - X CR
73 |Hopea odorara Roxb. Dipterocarpaceae T X X VU
76 _|Hopca siamensis F. Heim. Dipterocarpaceae T X X -
77 (Shorca raxburghii G. Don Dipterocapaceae T X X EN
7% atica odorara (Griff) Symington Dipterocarpaceae T X X -
79 | Diospyros arcolata King & Gamble Ebenaceae T X X -
80| Diospyras defeciriy H. R. Fletcher Ebenaceae T X X -
81 Diospyros montana Roxb. Ebenaceae T b3 X -
82 {Polvosma integrifolia Blume Escalloniaceae T X X -
83 |Balukata baccata (Roxb.) Esser Euphorbiaceae T X X -
84 {Cleidion jovanicum Blume Euphorbiaceae N X X -~
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TABLE 5.3-1

THE PLANT SPECIES LIST FOUND WITHIN THE RIGHT-OF-WAY
OF PROJECT AND STUDY AREA
(IN 500 M STRIPS FROM CENTER LINE OF ROAD) (CONT’D)

Nooj iy . B dcal Name' 00 [ Family Name' | Planit Habit Project area’| Right of Way 500 m.| Plant Status
85 |Croton persimilis Mill. Arg. Euphorbiaceae SIST X X -
86 |Elateriospermunt tapos Blume Euphort ae T X X -
87 |Euphorbia cvathoph Murray Euphorbiaccae ExH X X -
88 |Hevea brasili (Kunth) Mall. Arg Euphorbi ExT X b3 -
89 [Macaranga gigantea (Rehb. [ & Zoll) Mull. Arg. Euphorbiaceac SiIST X X -
90 [Macaranga wriloba (Thunb.) Mull. Arg. Euphorbiaceae T X X -
91 [Mallowms paniculains (Lam ) Mill Are Euphorbiaceae ST X X -
92 {Mallotus philippensis (Lam ) Mill. Arg. Euphorbiaceae ST X X -
93 {Swregada multiflora (A, Juss.) Baill. Euphorbiaceae SIT X X -
94 {Abrus precatorius L. Fabaceae C X X -
95 {Adenanthera pavonina L. Fabaceae T X X -
96 _\dlbizia lebbekoides (DC.) Benth. Fabaceae T 3 X -
97 _|dlbizia odoratissima (L. £) Benth, Fabaceae T X X -
98 |A/bizia procera (Roxb.) Benth, Fabaceae T X X -
99 |Bauhinia saccocalvy Pierre Fabaceae ST X X -
100 JCallerva atropurpurea {Wall.) Schot Fabaceae T X X -
101 [Dalbergia donguaiensis Pierre Fabaceae T X X -
102 {Dalbergia rimosa Roxb. var, foliacea (Wall. ex Benth.) Thoth. Fabaceae C X X -
103 |Emtada rheedii Spreng. Fabaceae C X X -
104 |Ervihrina subionbrans (Hassk.) Merr. Fabaceae T X X -
105 {Flemingia sootepensis Craib Fabaceae S X X -
106 |\Millettia brandisiana Kurz Fabaceae T - X -
107 [Millettia leucantha Kurz var, buicoides (Gagnep ) P. K. Lac Fabaceae T X X -
108 [Parkia leiophvlla Kurz Fabaceae T X X -
109 [Parkia speciosa Hassk. Fabaceae T X X -
110 |Phanera glanca Benth. subsp. teauiflora (C. B. Clarke) A. Schmitz. Fabaceae C X X -
L LPrerocarpns macrocarpis Kurz Fabaceae T X X -
112 [Senna timoriensis (DC.)} H. S. Irwin & Bamceby Fabaceae ST 3 X -
113 {X3lia xvlocarpae (Roxb.) W. Theob. var. xvlocarpa Fabaceae T X X -
114 [Castanopsis cerchbring (Hickel & A. Camus) Bamneyt Fagaceae T X X -
115 |Castanopsis diversifolia (Kurz) King ex Hook. . Fagaceae T X X -
116 {Castanopsis wallichii King ex Hook. f. Fagaceae T X X -
117 |Lithocarpus enrisii (King ex Hook, £) A, Camus Fagaceac T X X -
118 |Lithocarpus sp. Fagaceae T X X ~
119 {Lithocarpus vestitus (Hickel & A. Camus) A. Camus Fagaceae T X X -
120 |Quercus brand: Kurz Fagaceac T X x -
121 (Flagellaria indica L. Flagellariaceae HC X X -
122 |Fagraca fragrans Roxb. Gentianaceae T X x -
123 |Cratoxvium cochinchinense (Lour.) Blume Hypericaceae T X X -
124 |Craroxviv formosum_(Jacq.) Benth. & Hook. f. ex Dyer subsp. pruniflorum (Kurz) Gogelein Hypericaceae T X X -
125 [Callicarpa arborea Roxb. 1 S/ST X X -
126 |Clerodendrion glandulosum Lindl Lamiaceae S X X -
127 [Clerodendrum infortunatum L. Lamiaceae S X X -
128 [Congea Roxb. Lami; C X X -
129 [Gmelina arborea Roxb, Lamiaceac T X X -
130 [Vitey limonifolia Wall. ex Walp, Lamiaceac T X X -
131 [Vitey grinata (Lour.} F. N, Williams Lamiaceae ST X X -
132 [Cinnamonnon iners Reinw. ex Blume Lauraceae T X b3 -
133 {Dehaasia candoll (Meisn.) Kosterm. Lauraceae T X X -
134 |Dehaasia kwzii King ex Hook. . Lauraceae T X X -
135 {Phocbe paniculata (Nees) Nees Lauraceae T X X -
136 |Barringtonia macrocarpa Hassk, Lecythidaceae T X X -
137 Barringtonia racemosa {1..) Spreng. Lecythidaceae SiIST X X —
138 [Careva arborea Roxb. Lecythidaceae T X X -
139 {Lindernia aculeara (Bonati) T, Yamaz, Linderniaceae H X X -
140 {Lvgodium salicifolium C. Presl Lygodiaceae CF X X -
141 {Duabanga grandiflora (DC.) Walp. Lyvthraceae T X X -
142 {Lagerstroemia calverdala Rurz Lvthraceae T X X -
143 [Magnolia baillonii Piere Magnoliaceae T X X -
144 |Bombuy cciba Pierre Malvaceae T X X -
145 {Firmigna coloratg (Roxb.) R, Br. Malvaceae T x X -
146 {Malastrn coromandeliamon (L.) Garcke Malvaceae ExH X X -
147 |Microcos tomentosq_Sm, Malvaceae T X X -
148 |Mymtingia calabwra L. Malvaceae ExST X X -
149 |Prerocvmbitm tinctorimn (Blanco) Merr, Malvaceae T X X -
150 |Prerospernun ¢ Kurz Malvaceae T X x -
151 |Prerospermuan diversifolium Blume Malvaceae T X X =
152 {Prerospermun I Buch.-Ham. ex Roxb. Malvaceae T X X -
153 {Prervgota alata {Roxb.} R, Br. Malvaceac T X X -
134 |Sida rhombifolia L. subsp, thombifolia Malvaceae Us X X -
155 {Sterculia focrida L. Malvaceace T X X =
156 {Srerculia guttata Roxb, Malvaceae T X X -
157 |Stercudia pexa Pierre Malvaceae ST/T - X -
158 |Crenanthe burle-maryii H. A. Kenn, M, eac ExH X X -
159 {Mel, labathricum L. subsp. malabathricum 1el: S X X -
160 {Memeevion geddesiannm Craib Mel eae Si8T X X -~
161 [Memecvion senicll (Lour.} Hook. & Am. var. [ Mel S/ST X X -
162 |dglaia spectabilis (Mig.} 8. S, Jain & Bennet Meliaceae T X X -
163 |Chukrasia tabularis A, Juss. Meliaceae T X X -
164 |Melia azedarach L. Meliaceac STT x x -
165 {Tvona ciliata M, Roem, Meliaceae T X X -
166 {Ariocarpus chama Buch.-Ham. Moraceae T X X -
167 |drtocarpus lacnucha Roxb. ex Buch.-Ham. Moraceae T X X -
168 |Broussonctia papyrifera (L) L'Hér ex Vent Moraceac ST X X -
169 |Ficus cambodica Gagnep. Moraceae T X X -
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TABLE 5.3-1
THE PLANT SPECIES LIST FOUND WITHIN THE RIGHT-OF-WAY

OF PROJECT AND STUDY AREA

(IN 500 M STRIPS FROM CENTER LINE OF ROAD) (CONT’D)

No: = : ical Name!! Family Name:/| Plant Habit] Project area | Right of Way 500 ni.} Plant Status
170 |Ficus carica 1. Moraceae ExST X X -
171 |Ficus geniculata Kurz var. geniculata Moraceae T X X -
172 [Ficus heteroplenrg Blume Moraceae CrS/ST X X -
173 |Ficus hispida L. f. Moraceae ST X X -
174 [Sireblus asper Lour. Moraceae T X X -
175 |Sireblus ilicifolius (8. Vidah Comer Moraceae ST X X -
176 {Streblus macrophyllus Blume Moraceae T X X —
177 |Streblus taxoides (B. Heyne ex Roth) Kurz Moraceae ST X X -
178 |Musa actminata Colla subsp. acuminata Musaceae H X X -
175 |Horsfieldia amygdaling (Wall.) Warb. var, amygdalina Myristicaceae T X X =
180 {Horsfieldia crassifolia_{(Hook. f. & Thomson) Warb. Myristicaceae T X X -
181 [Knema globularia (Lam.) Warb. Myristicaceae T X X -
182 |Syzyvgiton antisepticum (Blume) Merr, & L. M. Penry Myrtaceae ST/T X X =
183 [Syzygiwm attemarem (Miq.) Merr. & L. M. Perry subsp. circumscissum (Gagnep.) Chantar. & J. ParjMyrtaccae T X X -
184 ESvzvgitm cromini (L.) Skeels Myrtaceae T X X -
185 [Svevginm grande (Wight) Walp. Myrtaceac T X X -
186 [Svzveinm megacarpum (Craib) Rathakr. & N. C. Nair Myrtaceae T X X -
187 ISvzvgium siamense (Craib) Chantar. & J. Pam. Myrtaceae T X X -
188 {77 Bdrrmanica (Griff,) Peter G. Wilson & J, T. Waterh, var. rufescens (Hance) J. Pam. & YMyriaceae ST X X -
189 {7r mergnensis (Grift) Peter G. Wilson & J. T. Waterh, Myrtaceae ST X X =
190 {Schoepfia fragrans Wall, Olacaceae ST X X -
19] ndens (Retz.) Vahl Oleaceac C/ScanS X X -
192 |Urobotrva siamensis Hiepko Opiliaceae S/ST X X ~
193 |derides multiflora Roxb, Orchidaceae EQ X X -
194 |[Aerides odorata Lour. Orchidaceae EQ X X -
195 VAscocentrum curvifolium (Lindl.) Schitr, Orchidaceae EQ X X -
196 |Bulbophyilum sp. Orchidaceae EQ X X -
197 1G loifolinm (L.) Sw. Orchidaceae EOQ X X -
198 |Dendrobium chrysotovian Lindl. Orchidaceae EO X X -
199 |Dendrobium dixantln Rehb, § Orchidaceae EQ X X -
200 [Dendrobinm dracoms Rehb, {0 Orchidaceae EQ X X -
201 [Dendrobiunm Iindlevi Steud. Orchidaceac EC X X -
202 [Pomatocalpa macnlostm (Lindl.) J. J. Sm. subsp. and (Hook. £) Watthana Orchidaceae EQ X X -~
203 [Pomatocalpa spicatm Breda, Kuhl & Hasselt Qrchidaceae EQ X X -
204 [Rhvachostvlis retusa (L)) Blume Orchidaceae EQ X X —
205 {Pandaiys kaida Kurz Pandanaceae SIST X X -
206 |Adinaudra laorica_Gagnep. Pentaphylacaceae T X X -
207 {Ewrva acominata DC. Pentaphylacaceae S/ST X X -
208 {Phyllgnthus emblica L, Phyllanthaceae STT X X -
209 {Acroceras munroanum {Balansa) Henrard Poaceac G X X -
210 {Arundo donax 1. Poaceae G X X -
211 {Bambusa bambos (L.} Voss Poaceac B X X -
212 |Bambusa nutans Wall. ex Munro Poaceae B X X -
213 1Bambusa sp. Poaceac B X X -
214 |Cephalostachyum pergracile Munro Poaceae B X X -
215 _{Cyrtococcum patens (L) A. Camus var, patens Poaceae G X X -
216 {Dendrocalamus strictns (Roxb.) Nees Poaceae B X X -
217 |Dimochloa malavana S, Dransf, Poaceae ScanB X X -
218 [Grgantochloa hasskarliana (Kurz) Backer Poaceae B X X -
219 {lmperata cylindrica (L.) Racusch. Poaceae G X X -
220 |Ischaemum rugosum Salisb, Poaceae G X X -
221 |Saccharum sponmianeian L. Poaceae G X X -
222 |Setaria parviflora (Poir.) Kerguélen Poaccae G X X -
223 {Thysanolaena latifolia (Roxb. ex Homem.) Honda Poaceae G X X -
224 |Plarvcerium grande (3. Sm. ex Fée) Kunze Polypodiaceae ExEF X X -
223 {Putranjiva rovhieghii Wall, Putranjivaceae T X X -
226 |Carallia brachiata (Lour.) Merr, Rhizophoraceae T X X -
227 |Prunus cevlanica (Wight) Mig. Rosaceae T X X -
228 {Aidia wallichii Steud. Rubiaceae T X X -~
229 |Gardenia sootepensis Hutch, Rubiaceae ST X X -
230 {Miragyna rotndifolia {Roxb.) Kuntze Rubiaceae T X X =
231 |Neolamarckia cadamba_(Roxb.) Bosser Rubiaceae T X X -
232 |Oxvceros horridus Lour. Rubiaceae Scan§ X X -
233 |Zanthoxvlum rhersa (Roxb.) DC. Rutaceae T X X -
234 |Lepisanthes rubiginosa (Roxb,) Leenh. Sapindaceae $/ST X X -
235 |Nephelium hvpolencim Kurz Sapindaceae T X X -
236 |Parancphelinm yestopivllum Mg, Sapindaceac ST/T X X -
237 |Schleichera oleosa (Lour.) Merr, Sapindaceae T X X -
238 |Madluica escudenta H, R, Fletcher Sapotaccae T X X -
239 |Smilax fuzonensis C. Prest Smilacaceae c X X -
240 {Stemonnrus maluccensis (Mast.) Sleumer €ac T X X -
241 |Svmplocos cochinchinensis (Lour.} S. Moore var. laurina (Retz.) Noot, Symplocaceae S/IST X X -
242 |Tetramcles nudiflora R, Br. Tetramelaceae T X X -
243 |Schima wallichii {DC.) Korth. Theaceae T X X -
244 |Tvpha angusiifolia L. Typhaceae ExAgH b3 X -
245 |Alpinia malaccensis (Bunm. {.) Roscoe var. malaccensis Zingiberaceae H X X -
246 Jdlpinia oxymitra K, Schum, Zingiberaceae H X X ~
247 |Ethingera littoralis (3. Koenig) Giscke Zingiberaceae H X X -
TOTAL 69 - 242 247

Remark: Plant Habits

AgF : Aquatic Fern ST : Shrubbby Tree H: Herb

B : Bamboo T: Tree §: Shrub

C : Climber TerF @ Terrestrial Ferm S/8T : Shrub/Shrubby Tree

CF : Climbing Fern TerO : Terrestnia) Orchud Scan$ : Scandent Shrub

CP : Climbing Palm ExT : Exotic Tree

ExC : Exotic Climber EF : Epiphyte Fern

ExH : Exotic Herb EO : Epiphyte Orchid

ExS : Exotic Shrub F:Fem

ExST : Exotic Shrubby Tree G : Grass
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fi .

Mixed Deciduous Forest !2

X

The Idle Land Mostly were Found Along
Found in Right of Way the Road Link -2 the Road Link -2

Remark: ! Type of forest within the project area

2 Type of forest within 500 m strips from center line of road

PHOTO 5.3-1: THE EXISTING FOREST WITHIN RIGHT-OF-WAY STUDY
AREA 500 M STRIPS FROM CENTER LINE OF ROAD
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The forest ecological relationship can be described by density and IVI.
The average tree density is moderate at 452.00 individual/acre, the species with the highest
density is Lagerstroemia calyculata Kurz with 40.00 individuals/acre. The average sapling
density is 2,825.00 individuals/acre, the highest sapling species density is Microcos
tomentosa Sm. with 325.00 individuals/acre. And the average density of seedlings is
34,000.00 individuals/acre, the highest seedling species density is Croton persimilis Miill.
Arg. with 4,800.00 individuals/acre.

The highest IVI of tree species is Lagerstroemia calyculata Kurz with
41.63 and the highest IVI of sapling species is Lagerstroemia calyculata Kurz with 18.82,
while the highest IVI of seedling species is Croton persimilis Mill. Arg. with 22.12. It can
be described that three species are success in natural competition more than other flora
species within the project area. The species diversity index of plants of the forest is high at
5.15,4.78 and 4.49 of trees, saplings and seedlings respectively.

Dry Evergreen Forest

Dominant plant species found in the dry evergreen forest are listed in
botanical names as follows: Castanopsis cerebrina (Hickel & A. Camus) Barnett,
Pterocymbium tinctorium (Blanco) Merr., Ficus heteropleura Blume, Dipterocarpus
turbinatus C. F. Gaertn., Tetrameles nudiflora R. Br., Duabanga grandiflora (DC.) Walp.,
Parkia leiophylla Kurz, Phoebe paniculata (Nees) Nees and Barringtonia macrocarpa
Hassk. The forest type along road link is mostly the dry evergreen forest. Pictures of some
dominant plant species are shown in Photo 5.3-1.

The forest ecological relationship can be described by density and IVI.
The average tree density is moderate at 494.55 individual/acre, the species with the highest
density is Castanopsis cerebrina (Hickel & A. Camus) Bamett with 43.64 individuals/acre.
The average sapling density is 3,681.82 individuals/acre; the highest sapling species density
is Castanopsis cerebrina (Hickel & A. Camus) Barnett with 340.91 individuals/acre. And
the average density of seedlings is 41,454.55 individuals/acre, the highest seedling species
density is Castanopsis cerebrina (Hickel & A. Camus) Barnett with 2,909.09 individuals/
acre.

The highest IVI of tree species is Castanopsis cerebrina (Hickel & A.
Camus) Barnett with 20.33 and the highest IV] of sapling species is Castanopsis cerebrina
(Hickel & A. Camus) Barnett with 12.79, while the highest IVI of seedling species is
Barringtonia macrocarpa Hassk. with 11.84. It can be described that three species are
success in natural competition more than other flora species within the project area. The
species diversity index of plants of the forest is high at 5.52, 5.28 and 5.16 of trees, saplings
and seedlings respectively.

Freshwater Swamp Forest

Dominant plant species found in the freshwater swamp forest are listed
in botanical names as follows: Syzygium antisepticum (Blume) Merr. & L. M. Perry,
Lithocarpus vestitus (Hickel & A. Camus) A. Camus, Syzygium siamense (Craib) Chantar.
& J. Parn., Barringtonia racemosa (L.) Spreng. and Garcinia cowa Roxb. ex Choisy.
Pictures of some dominant plant species are shown in Photo 5.3-1.
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The forest ecological relationship can be described by density and IVI.
The average tree density is low at 120.00 individual/acre, the species with the highest
density is Syzygium antisepticum (Blume) Merr. & L. M. Perry with 40.00 individuals/acre.
The average sapling density is 1,000.00 individuals/acre, the highest sapling species density
is Syzygium antisepticum (Blume) Merr. & L. M. Perry with 375.00 individuals/acre. And
the average density of seedlings is 10,000.00 individuals/acre, the highest seedling density
two species are Syzygium antisepticum (Blume) Merr. & L. M. Perry and Syzygium
siamense (Craib) Chantar. & J. Parn. with 4,000.00 individuals/acre.

The highest IVI of tree species is Syzygium antisepticum (Blume) Merr.
& L. M. Perry with 100.74 and the highest IVI of sapling species is Syzygium antisepticum
(Blume) Merr. & L. M. Perry with 90.00, while the highest IVI of seedling species is
Syzygium antisepticum (Blume) Merr. & L. M. Perry with 77.55. It can be described that
three species are success in natural competition more than other flora species within the
project area. The species diversity index of plants of the forest is moderate to low at 2.25,
1.90 and 1.52 of trees, saplings and seedlings respectively.

(b) Study Area in 500 m Strips on Both Sides of Center Line of Road

The area within 500 m strips cover four types of forests i.e. Mixed
deciduous forest, Dry evergreen forest, dry Dipterocarp forest and Freshwater swamp
forest. At least 247 plant species were identified as shown in Table 5.3-1.

Mixed Deciduous Forest

Dominant plant species found in the mixed deciduous forest are listed
in botanical names as follows: Lagerstroemia calyculata Kurz., Crypteronia paniculata
Blume., Sterculia pexa Pierre, Mitragyna rotundifolia (Roxb.) Kuntze, Markhamia
stipulata (Wall.) Seem. var. kerrii Sprague, Dillenia obovata (Blume) Hoogland and
Schoepfia fragrans Wall. Cratoxylum cochinchinense (Lour.) Blume, Nephelium
hypoleucum Kurz, Bombax ceiba Pierre, Garuga pinnata Roxb., Spondias pinnata (L. f.)
Canarium subulatum Guillaumin and Microcos tomentosa Sm. Pictures of some dominant
plant species are shown in Photo 5.3-1 and Photo 5.3-2.

Dry Dipterocarp Forest

Dominant plant species found in the dry dipterocarp forest are listed in
and botanical names as follows: Dipterocarpus obtusifolius Teijsm. ex Miq., Aporusa
villosa (Wall. ex Lindl.) Baill, Xylia xylocarpa (Rxob.) Taub., Ochna integerrima (Lour.)
Merr. and Croton oblongifolius Roxb. Pictures of some dominant plant species are shown
in Photo 5.3-1 and Photo 5.3-2.

Dry Evergreen Forest

Dominant plant species found in the dry evergreen forest are listed in
botanical names as follows: Pterocymbium tinctorium (Blanco) Merr., Ficus heteropleura
Blume, Dipterocarpus turbinatus C. F. Gaertn., Dipterocarpus chartaceus Symington,
Tetrameles nudiflora R. Br., Duabanga grandiflora (DC.) Walp., Hopea odorata Roxb.,
Vatica odorata (Griff.) Symington, Artocarpus lacucha Roxb. ex Buch.-Ham., Parkia
leiophylla Kurz, Phoebe paniculata (Nees) Nees and Barringtonia macrocarpa Hassk.
Pictures of some dominant plant species are shown in Photo 5.3-1 and Photo 5.3-2.
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(a) Microcos tomentosa Sm. (b) Crypteronia paniculata (¢) Careya arborea Roxb.
Blume

/‘.’ Wit s

(d) Lagerstroemia calyculata (e) Erythrina subumbrans (f) Borassodendron machadonis
(Hassk.) Merr. (Ridl.) Becc.

=

g " Pa2Y V A
(g) Tetrameles nudiflora R. Br. (h) Pterocymbium tinctorium (i) Syzygium antisepticum
(Blanco) Merr. (Blume) Merr. & L. M. Perry

PHOTO 5.3-2: PLANT SPECIES WITHIN RIGHT-OF-WAY STUDY AREA AND
500 M STRIPS FROM CENTER LINE OF ROAD
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Freshwater Swamp Forest

Dominant plant species found in the freshwater swamp forest are listed
in botanical names as follows: Syzygium antisepticum (Blume) Merr. & L. M. Perry,
Syzygium siamense (Craib) Chantar. & J. Pam., Barringtonia racemosa (L.) Spreng.,
Lithocarpus vestitus (Hickel & A. Camus) A. Camus, Garcinia cowa Roxb. ex Choisy,
Oncosperma tigillarium (Jack) Ridl. and Pandanus kaida Kurz. Pictures of some dominant
plant species are shown in Photo 5.3-1 and Photo 5.3-2.

The Plant species list and plant status (IUCN,2013) found within
project area and study area of 500 m strips from center of road are shown in Table 5.3-1.

(2) Tree Number

The calculations related to numbers of trees to be lost can be made
based on the forest inventory data collected. For the whole project area along road link,
forest covers 149.37 acres. Tree numbers are showns in Table 5.3-2.

TABLE 5.3-2
THE TREE NUMBERS OF THE FOREST IN THE RIGHT-OF-WAY OF
PROJECT
Tree Numbers (individual) 2
Study Area

Trees Saplings Seedlings
Dry Evergreen Forest 37,022.01 275,621.04 3,103,287.61
Mixed Deciduous Forest 32,711.24 204,445.25 2,460,580.00

Freshwater Swamp Forest 256.80 21,400.00 21,400.00
Total 69,990.05 501,466.29 5,585,267.61

Remark: 1. Timber volume calculated from trees with DBH over 10 ¢cm
2. Tree means any tree with DBH over 10 cm, Sapling means any tree with DBH under 10 cm
and height over 1.30 m, and Seedling means any tree with height under 1.30 m.

(3) Timber Volume

The calculations related to loss timber volumes can be in each forest
type with found in project area for three timber grade (class A, B and C) are distinguished,
with class C as fuel wood. The calculation of sawing timber in the project area can be
described as Table 5.3-3, and the total timber volume is shown in Table 5.3-4.

TABLE 5.3-3
AVERAGE TREE VOLUME WITHIN PROPOSED PROJECT RIGHT-OF-WAY

Unit m*/acre

Forest Type Areas Timber Qualit Timber Grade
(acre) | TQ1.1 | TQ12 | TQ13 | TQ2 | TQ3 A B C Total
Dry Evergreen Forest 74.86 15.36 65.57 20.73 14.24 1.87 15.36 79.81 22.60 117.76
Mixed Deciduous Forest 72.37 7.80 50.37 8.88 11.49 1.88 7.80 61.85 10.76 80.41
Freshwater Swamp Forest 2.14 0.00 0.00 0.00 0.24 0.10 0.00 0.24 0.10 0.33
Total 149.37 | 23.15 115.93 29.61 25.97 | 3.84 | 23.15 | 141.90 | 33.45 | 198.50

Remark: 1. Timber Grade A =TQI.1

2. Timber Grade B =TQ1.2 +TQ2

3. Timber Grade C =TQ1.3 + TQ3
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TABLE 5.3-4
TOTAL TIMBER VOLUME WITHIN PROPOSED PROJECT RIGHT-OF-WAY
Unit m*
Forest Tvpe Areas Timber Qualit Timber Grade
stiyp (acre) | TO1.1 [TQ12]TQ13] TQ2 [TQ3 A B C Total
Dry Evergreen Forest 74.86 | 1,149.85 14.908.5711,551.8511,066.011139.99 1,149.85 | 5,974.58 11,691.84| 8,816.26
Mixed Deciduous Forest 2.37 564.49 13,645.28| 642.65 | 831.53 [136.06| 56449 |4,476.08 | 778.70 | 5,819.05
Freshwater Swamp Forest 2.14 0.00 0.00 0.00 0.51 0.21 0.00 0.51 0.21 0.72
Total 149.37 | 1,714.34 |8,553.85{2,194.50]1,898.05]276.26 | 1,714.34 {10,451.17]2,470.75/14,636.03

Remark: 1. Timber Grade A=TQIl.1 2. Timber Grade B=TQ1.2+TQ2 3. Timber Grade C = TQ1.3 + TQ3

(4) Plant Status

Of the 242 plant species found in the R.O.W area and 247 plant species
found within study area in 500 m strips from center line of road, 6 species are listed as
Threatened Species in the IUCN Red List (2013) (see Table 5.3-1). The threatened species
are:

The Project Right-of-Way

Critically Endangered Species (CR)—one species found in this area is
namely Dipterocarpus chartaceus Symington.

Endangered Species (EN)-one species found in this area is namely
Shorea roxburghii G. Don

Vulnerable Species (VU)-three species were found, namely
Borassodendron machadonis (Ridl.) Becc., Cycas pectinata Buch.-Ham. and Hopea
odorata Roxb.

The Study Area in 500 m Strips from Center Line of Road

Critically Endangered Species (CR)—two species found in this area are
namely Dipterocarpus chartaceus Symington and Dipterocarpus turbinatus C. F. Gaertn.

Endangered Species (EN)—one species found in this area is namely
Shorea roxburghii G. Don

Vulnerable Species (VU)-three species were found, namely
Borassodendron machadonis (Ridl.) Becc., Cycas pectinata Buch.-Ham. and Hopea
odorata Roxb.

B. Wildlife Resource

The survey of wildlife resources in the project site and the outer area was
carried out simultaneously with the forest resource surveys during March 16-22, 2015.

Field survey was conducted using two methods, direct searching method
and indirect inquiring method. The direct searching method was carried out in the selected
sample areas by line transects and point count. Binocular was used to detect the diurnal
squirrels and other day-active small mammals. More ground searches were conducted to
detect tracks and other signs of existing wildlife resources such as track in soft soils and
crew marks, feeding signs, dropping and quills, etc. Indirect inquiring method is carried out
by interviewing local people to obtain information and exact representative of each habitat.

As the terrestrial ecosystem in the study area has long been disturbed, most
of wildlife species found in the surveys were small animals which had adapted to thrive
well in disturbed and poor habitats. A total of 152 wildlife species was recorded in the
surveys consisting of 23 mammals, 88 birds, 27 reptiles and 14 amphibians. The species
list of wildlife found in right of way and study area are shown in Table 5.3-5.
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TABLE 5.3-5

THE SPECIES LIST OF WILDLIFE FOUND WITHIN PROPOSED
PROJECT AREA AND STUDY AREA
(IN 500 M STRIPS FROM CENTER LINE OF ROAD)

Method for Survey Abundance
No. Order, Family, Commos Name (Scientific Name) . : TUCNRed Data List . | Migration | (et Site In Right of Way | Stady Avea 500 . Strip
Direct ludirect
Searching | Searching | CR | EN {{ VU | NT | 'R M Ve Ce Ue Ve Co Uc
Mapunlia-Mammal
Primates
Hylobatidas
i Common Gibbon (Mlobates lar ) by - - X - - X - - - - - - X
Cs
2 Dusky Leat Monkey { Trachsprthocus obscrss ) . x - . - x x - - - - - - x
[Carnivera
Viverridae
3 Mask Palm Civet (Paradoxures hermaphroditus ¥ x - - - - - X - - - X - - X
Felidae
4 Asian Golden Cat { Pardofelss tenuminckii } - X - - - X X - - - X - - x
Terpestidac
< Small Asian Mongoose (Herpestes javanicies ) x - - - . . x . . . x . R x
Artiodactyla
Suidac
o Wild Boar (Sus scrofa} X - - - - - £y - - - X - X -
Cervidae
7 Sambar Deer {Cervus naicolor } - X - ~ X - x - - - - - - X
s Burking Deey (Muniacis muntiok ) x . - . . . x N . R x R x N
Bovidae
9 Serow (Caprrconus Sumarracnss ) - N . . x . x . . B x ‘ B «
Tragulidae
o Lesser mouse-deet (Tragudny banchil ) - x - - - - X - - - - ~ . X
Rode itia
Sciuridae
1 Usmalayan Striped Squavel { Tamiaps meclellandsi ) x . . . . - X - - - x . . N
12 Vanable Squintel (Callosciuras finfarsons ) X - - - - - X - - x - X . .
13 Greyobellivd Squirrel (Calloseinrus caniceps ) x - - - - - x . . . x - x -
14 indochinese Ground Squitrel { Menetes berdmorer ) X = - - - - X - - X - - X -
15 Black Giant Sqwrrel (Ratwfa buolor) - £y - - - X X - - - - - - X
Muridae
16 House Mouse (Afis ruuscielns } x . . . - - x - . x . x - -
17 Rool Rat { Rattus ratrus } b - - - - . X - A - - X - .
i% Grcal Barsdivcoot Rat {Bandicota mdies ) X - - - - - X - - X - 5 - -
Ilvstricidae
10 Comuman porcuping (f stris brachyara } - N - . - . N . . . . - - x
Spalacidae
20 Lesser Bamboo Rat (Cannontys badims ) X - - - - - X - - - x - X .
2 Bamboir Rat (Rhizonn s sumotrensis } X " - - - - X - - - X - x -
Tupalidae
2 Treshrew (Fupasa belanger ) x . . . . - x - - N N . N -
Lagnmorphs
Leporidae
2 Bunnese hare (L epur pegnensis } - x . R N . N . . . N B R N
Tatal {23 species, 22 CGenus, 18 Families, 6 Orders) 15 L3 L] 1 2 3 13 9 1 5 11 L] T 12
Percentage 65,22 3478 0.68 4385 #70 13.64 {1006 0.00 435 2174 47.83 17.39 AnA43 5217
Aves-ird
Aubingidse
1 Sushebird (Anhinga melanogasier ) X - - - - X X - - - X - - X
Phalacrocoracidae
2 Lattie comonant { Microcarbo riger ) 5 - - - - - X - - - x - - X
Psittacifurmes
Puittacidac
3 Red-breasted Yarakeo! {Puttacula alevandrr } X - - - - X X - - - X - X -
Cheoniiformes
Ardeidac
M Little Bgret (Fpretta parzetta ) X - - - - - x - - X - - X -
s Chinese Pond-Heron Udrdeals bacchus ) X - - - - - - X - x - - x .
o Intermediate Egret (Mesaphas intermedia ) X - - - . - x - - . x - - N
3 Cattle Fore! (Bubulons abisy X - - - - - X - - - X - x -
Fakonifornas
Accipitridue
3 Creviod Sexpent-Farle {Spiforms cheela} x - - . - - X N - - x - - x
G Shukra { feapiter badins } x - - - - - - X - X - - x -
10 Burd hawk Clociprter sofoensis ] 3 - - - - - - X - - X - - X
i1 Changeable Hawk Ea: Vixactus limnaestns ) X - - - - - X - - - X - - 1y
Fakonidae
2 Eurasian Kestrel (Falen y x - - - - - . N . - x - - x
13 Oriental Honey-Burzard {Perus pridorhi ncks ) X - - - - - - X - X - - X -
Galliformes
FPhasianidac {Phessants)
14 Red Junalfiowd {Gaflus gallss ) N . . - - . x - - - x N B R
is Siamess Firchach (Lgshorre drard ) ) < . B j j N j N B B N R N
16 Kalij Pheasant (Lephurg L ¥ - X - - - - X - - - - - - X
13 Solver Pheasant (Laphura 3 . N . . - 5 N - - . N . . N
1% Rain Quail (Cotersc delica ) X - - - - - x - - X - - X .
i Groen-lepged Vartndye Uirborogsule chlorspus } - x - - . . x . . . x . R x
| Clharadriifermes
o
20 Red-watlled Lapwing (Fanellus iedicns } X - - - - - x - - £ - X - .
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TABLE 5.3-5

THE SPECIES LIST OF WILDLIFE FOUND WITHIN PROPOSED PROJECT
AREA AND STUDY AREA
(IN 500 M STRIPS FROM CENTER LINE OF ROAD) (CONT’D)

Method for Survey Abuad:
No, Order, Family, Common Namic (Scientific Name) 3 JUCN Red Data List - | Migration |t i Site In Right of Way | Study Aréa 500 m. Strip
Direct Indirect
Searching | Searching | CR | EN | VU | NT{"R M Ve Co Ue Ve Co Uc
-
Columbidae (Daves, Pizeons)
20 Spotted Dove (Streptopeha chinensis ) 3 - - - - - X - X - - X - .
22 Thick-billed Pigeon {Treron cunviromra t x - - - - - X - - - X . x .
| Cucullifurmes
Cuenlidas
pi] Greater Covcal { Centtropus sinensis ) X - - - - - X - X - - x - -
24 Lesser Coveal (Centrapus toulons ) X - - - - - X - - - X - x -
Tytonidae
25 Collared Owlet {Glawcidim brodier } X - - - - - X - - - x - x -
26 Asian Bared Owlet {(Glancidium cuculoides § X - - - - - X - - - X - X -
27 Spotted Owlet {ftkene brama } x - - - - - x - - - x - x -
Apodifarmes
Hemiprocnidae
238 Crested Treeswift {Hemproone coronata ) X - = - . - X - - - X - X -
Caraciiformes
Black-capped Kinsefisher {Haler on pileata } x - - - - - - x . . x - . x
Whitesthroated Kinglisher (Haloven smrnensis) X - - - - - X - X - - X . B
Commen Ringfisher (eedo atthis ) x - - - - - - X - - X - X -
32 Green Beceeater (Merops orientalis } X - - - - - X - X - - X - -
33 Chestaut-headed Bee-cater (iferops ) x . Sl - - x . . j N . B N
Curaciits
34 Indian Roller { Coracias b 1 X - - - - - £ - - - X - X -
35 Dotlar Roller (£un stomus onentalis} X - - - - - X - - - X - - X
Bucerstidac
36 Great Hormbill (Buceros bicorms ) X - - - - X X - - - X - - X
37 Chriental Pied Hombil] ¢ allurostris ) X - - - - - X - - - X - . x
U pupidar
33 Hoopoe (L pupa cpops) x - . - - - x - . - N . . N
Ficiforaes
) Coppersmith Barbet (Mgalosma ) x . . . - . x - - x - N i .
A0 Lineated Barbe!  Megalasma bneara ) X - - - - - X - X - - X - .
a1 Green-eared BabellMegalaima foiostricta } x . - N . . x - x - N N - .
42 Biue-thaoated barbet { Mepale asatice } X - - - - - X - - X - by - -
Picidar
43 Greater Yeliownape ( Prcus flavincha ) X - - - - - X - - - X - - X
44 Bamboo Woedpecker (Geamulys viridis } X - - - - - X - - - X - - X
a3 Srev-capped pypmy woodpecker (Dends ) x - . - . . N . j . N j N .
46 Fulvous-breasted Woedpecket { Derdrocapos macet) X - - - - - x N . - 3 . * .
1Hrundinidae
47 Harn Swatlow (Hirundo rustica b X - - - - - - X X - - x . -
4t Red-rumped Swallow {Hirusdo danrica) x . - . . . - x N B j N B B
Motacillidae
a9 Richard's Pipit {dnthas richarsh ) x - - . - . . x . x - N - B
50 White Wagtail (Movgcilla alba } X - - - - - - X - X - X - -
51 Cirey Wagtsil (Movracslla cinerca } X - - - - - - X - - X - X .
52 Yeltow Wastn (Motecilla flava ) by - - - - - - X - - X - - X
Chinropseidae
83 Lesuer Green Leafbitd {Chloropsis crasopoyes } B - - N x x . . . Y . . X
N Golden fronted Leafbird (Chloropsis awssfrons ) x . - - - - X . . x . x . R
1renidae
35 Asian Fairy Blushind (Zrema pyelia } X - - - - - X - - - X - - X
Oriolidas
N Blachenaped Onoke (Onoles chinensis § X - - - - - X - - - x - x -
Pyenopotidac
Stope-throated Bulbul (74 cromotns finlaysons } X - - - - - X - - - x - x -
8 Black-arested Bulbul (P cnorotus melenicieras ) X - - - - - X - x - - x . .
0 Soothyv-headed Bulbul (M enenotss anngager) X - - = - - x - iy - - X - .
60 Puiltheeated Bulbul CHophoivas palfadus ) iy - - - - - X - - X - X . -
Dcruridac
o1 Baleh Dyongo (Dicrarus macrocercus ) X - - - - - X - X - - X - -
[ Bronzed Diongo (Dicrurus acneus ¥ x - - - - - x - - X - x . .
63 Cireater Racket-ailed Dronzo (Hicrarus paradisens } X - - - - - x - - - X - X -
Corvidas
04 Large-billed Crow {Corvas macrerkynchos ) X = - - - - X - L3 - X - X -
6% Rod-talied Blue Magpic (Uroossa en throrhvacha ) X - - - - - X - - - X - - X
=
L Scarlet Minivet{ Percrocuns fammens § X - - - - - b - - X - by - -
7 Ashy Minivet tPencrocotus dvarcais | x . R - j . N j j N j B N ,
Sy hiidae
68 Plain Powis (Primia imernara ) X - - - - - by - X - - X - -
69 Congnon Tatlorbird {Oriks sutorins ) Ry - - - - . kS - X - - X - .
70 Dark-necked Tatiorbind atropulans ) X - - - - - X - X - - X - .
i Tnomate Warbler (7% Hosoapus inomatis ) X - - - - 3 - by X - - X - -
Turdidae
72 Crrientad Magpic Rebt { Copsy chus sanfarss | x . - . - - x - - N R N . .
33 Asian Hrown Fivestcher (M i dhassirica b X - - - - - - X - - X - X -
White-rumped sham (Copr chiss ) N - A . ) . x j . - N . N B
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TABLE 5.3-5

THE SPECIES LIST OF WILDLIFE FOUND WITHIN PROPOSED PROJECT
AREA AND STUDY AREA
(IN 500 M STRIPS FROM CENTER LINE OF ROAD) (CONT’D)

Method for Sarvey Abundance
wo. |- Order, Family, Common Name (Seieatific Name) TUCKRedData List . | Migration | o - ect Site In Right of Way | Stady Area $00 m. Strip
Direct Indirect -
Searching | Searching | CR | EN | VU.|{ NT. | 'R M Ve Co Ue Ve Co Uc
75 Blue Rockihwush (Monticola solitaring } X - - - - - X - - - X - x -
i
76 Black-tuoated 1 (Garrulax chinensis) X - - - - - X - - - X - X -
77 White-crested L i 3 X - . - - - x - x - - X - -
Sturnidae
78 Common Myna . 23818 ) X - - - - - X - X - - X - -
79 Jungle Myna (. heres fuscies ) N - - - - - x - - . N . N .
80 ikl Mvna (Gracula religiosa ) X - - - - - X - - X - x - -
Nectariniidac
81 Olive-backed Sunbird (N Jupulans) X - - - - - X - X - - X - -
82 Little Spaderhunter €, fongirostra ) X - - - - - X - - X - X - -
Dicacidac
§3 Scarlet-backed ¥ (Dicacum } X - - 3 - k3 X 3 X - - X - .
4 Plain Flowerpecker { Dicavum concalor) X - - - - - X - X - - x - .
Pavseridae
85 Furasian Tree-Sparrow { Passer montanux } X - - - - - X - X - - X - -
Sittidae
86 Chestnut-bellicd Nuthatch (Siva castanea ) X - - - - - X - - - X - - X
Gruiformes
Rallidae
&7 White-breasted Walerhen £, hoericurus ) X - - - - - X = - - X - - X
-
p
38 Large-tailed Nightiar (Co macrams ) X - - - - - X - - - X - . 5
Tatal {88 species, 64 Genus, 39 Families, 15 Orders) ¥4 4 8 ] 4 4 73 5 2 18 47 M b3 26
Percentage 5 45 4.55 6.60 0.4 8,60 455 | X205 | 1765 2386 2045 5341 38.64 182 1955
Reptitia-Repties
S - Saburder Sausia (Lacertilia)
o
] Garnot's Iouse Gecka (He dacts lus parnoti} x - - - - - X - x - - X - -
2 Comanen Frilly Geeho (Cony mbotes plany urux } X - - - - - X - X - - X - -
3 Comatwon Hose Geoho (. & Jrenatns ) X - - - - - X - - X - X - -
4 Tokay Gecho {Gebko geckn } X - - - - - X - - - X - - X
Agsmidac
s Fotest Lizand (Cafotes cmma ) X - - - - - x - - . . . . N
6 Garden Lisand (Calotes mstacens ) x - - - - - x - - . x - - X
7 Red-headed Lizand {Calotes versicolor) X - - - - - X - - - X . - X
s Masked Spiny Lizand { crugigera) x . - - - . x . . . x . N N
Scinckiae
& Vanabic Skink (4fab maculara ) X - - - - - X - - X - X - .
16 Malavan Sun Skink { Aab It i) X - - - - - X - - X - X - -
il Common Forest Skank (& macidatus ¥ X - - - - - X - X - - x - -
Varanidae
i2 Marble Monitor Lizard (Varanus sedndosus } x - - - - - X - - - X - - A
- Suborder Serpeates (Ophidial
Py thonidae
13 Pyvthon (Pihen reticelatns ) - X - - - - X - - - X - - X
Cotibrida
it Copperhead Racer (Efaphe radiata) N - . - . . x . . R x . X .
15 Indur-chinese Rat Snake (P as forros ) X - - - . . x . X . . N . .
16 Phumbeous Watet Stake (Enfdris phumbea } x N - - - - x - . - > x - N
i3 Onental whipsnahe (A hactatla prasig ) x . . . . . x - - - x - x R
18 Red-tieched Keethack ERbab biviniatis ) x . . - - . x . - . N N X N
1y Golden Tree Snahe (Chn sopelea vrnata ) x - - - - - 3 - - - X X . -
Elapidac
20 Cobia {Naasp ) - x . - - - N - . . x . x .
21 King Cobra {0 hannah } - by - - x - X - - - - - - X
Viperidac
2 White-Iipped Diteviper  Frimeresurus allolabris) - N . - - - x - - - x - x .
2 Pope's Dit Vigsr {Trmseresurns popeionsm ) . x . . . . x . . - N R N R
Testudines
Trionychidac
24 Asiatic softshell e {dmn do cartidapnee ) - £ - - X - x - - - - - - X
Testudinidae
28 Flonzated tortaise longara) - x N x N . x N . . . R R N
Emvdidue
20 Asion Giam Tonoise iManpuria cmts phavres | - x - X - - x - . - - - - x
iy
Bag-headed Tuntle (Pan sternos I - X - X - - X - - - - - - X
Total {27 species. 22 Genws. 12 Families, 3 Orders) 18 he g 3 2 & 27 8 4 3 14 9 |3 123
Percentage 6667 3333 080 L1t ] 241 008 §1160.,60: 06D 1481 (2nis 3333 2322 4444
Amsphibia t,
Anura
Pelobatidue
1 Vanegated Toad-frog (Leprobrachins hassclti } - A - - - - X - - - - - - X
Bulonidae
2 Conunon Blach-spaaned Toad {Duttaphin nes 3 X - - - - - X - - - X - x -
i Common Burowing Frog (Kafowda pelchra ) X - - - - - x - - - A - - X
4 Painted Chorus Frog (A icrok Ja pafckra } x - - - - - X - £y - - x - .
H Ornated Chonws Frog (ficredida orpata } x - - - - - X - X - - x - -
) Berdmore Choras Frog (Microb la berdmorer) X - - - - - X - N - x - N .
Ranidae
7 Paddviicid Fuddle Frog Jima) X - - - - = X . X - - X - .

PCT/ENV-V/P03144/FR/RE18116-CHS-ESIA Page S5-51



ESIA for Two-Lane Road Linking the Dawei Special Economic Zone Final Report
with Thai Border Project, Myanmar

TABLE 5.3-5

THE SPECIES LIST OF WILDLIFE FOUND WITHIN PROPOSED PROJECT
AREA AND STUDY AREA
(IN 500 M STRIPS FROM CENTER LINE OF ROAD) (CONT’D)

Method for Survey A
No. Order, Family, Common Name (Scientific Namic) JUCNRedDaia List | Migration | o o Gite Tn Right of Way | Study Area 500 5. Steip
Direct Indirect
Searching | Scarching | CR | EN ] VU { NT | 'R M Ve Co Ue Ve Co Ue
3 Pearl-trpped Pustiled Puddle Frog magnapnstulosus ) X - - X X x -
o Paddy field Green F x - X X - X -
1o x - X X - X -
1 X - X X X -
12 X X X X
13 X - X X X
Rb
14 Common Treefrog (Polipedates 3 X - - - - - X - - X - X
Tatal {14 species, 10 Genuy, & Families, 1 Orden) i1 3 a 1 0 2 14 0 4 1 6 6 4 4
Pereentage 887 2143 .04 .96 £.60 | 1420 100.00} 8.00 18.37 T4 42R6 42.%6 2857 2857
Total (152 species. 118 Genus. 73 Families, 25 Ordery) 128 24 L] 4 4 9 137 15 k] 27 TR 3 45 24
Percentage 84,21 1579 .09 263 2.63 592 ] 9013 | 987 19.74 17.76 5132 3487 29.61 35,53

Sowres : Team Comulting Engincering and Management Co.. Ltd., March 2015,

Remark ; IUCN Red List (2013) Migratinn Animals
CR : Critically Endangered Species R Resident Specics
EN: Endangered Spevies M Migration Species

VI - Vulnerable Species

NT : Near Phrcatened Species

Findings in the two surveyed areas are summarized below:
(1) The Project Area (Right of Way)

In total, 135 wildlife species were found in the right of way, consisting
of 17 mammal species, 86 bird species, 21 reptile species, and 11 amphibian species.
Pictures of some of the species are shown in Photo 5.3-3.

Details of species diversity, species abundance and wildlife status of
the 4 wildlife groups in the right of way area are as follows:

(a) Species Diversity and Habitats of wildlife
Mammals

17 mammal species, 16 Genus, 10 families from 5 order of this
group found the living at forest, idle land and agricultural land in the right of way comprised
rats, shrews, squirrels, civet, barking deer, serow and wild boar, namely Rattus rattus,
Tupaia belangeri, Callosciurus finlaysoni, Paradoxurus hermaphroditus, Muntiacus
muntjak, Capricornis Sumatraensis and Sus scrofa.

Birds

Birds can migrate rapidly searching for habitats and food sources.
The distribution ranges of birds are very wide, especially for the arboreal birds. Some birds
require specific habitats and ecological conditions, while many species can live and feed in
diverse ecosystems.

In the right of way area, there were at least 86 species of birds 64
Genus, 39 families from 15 order in open areas, mixed deciduous forests, dry evergreen
forests, freshwater swamp forests, agricultural areas, and sparse forest. Some observed
species included: Microcarbo niger, Psittacula alexandri, Egretta garzetta, Nisaetus
limnaeetus, Pernis ptilorhynchs, Gallus gallus, Vanellus indicus, Centropus sinensis,
Halcyon smyrnensis, Merops orientalis, Buceros bicornis, Megalaima faiostricta, Picus
flavinucha, Pycnonotus melanicterus, Pericrocotus flammeus, Garrulax leucolophus,
Gracula religiosa, and Nectarinia jugularis. The migration bird were found within the right
of way and vicinities during season change about 15 species include Motacilla alba,
Phylloscopus inornatus, Hirundo rustica, Pernis ptilorhynchs, Accipiter soloensis and
Ardeola bacchus.
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PHOTO 5.3-3 : WILDLIFE SPECIES WITHIN THE RIGHT OF WAY AND
STUDY AREA (IN 500 M STRIPS FROM CENTER LINE OF ROAD)
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Reptiles

About 21 species, 17 Genus, 8 families from 2 order of this wildlife
group were found in the right of way area, all are species distributed widely in Myanmar.
The reptiles found living in mixed deciduous forests, dry evergreen forests, freshwater
swamp forests, idle land and communities were: Acanthosaura crucigera, Sphenomorphus
maculates, Enhydris plumbea, Ptyas korros and Cosymbotus platyurus.

Amphibians

About at least 11 species, 8 Genus, 4 families from 1 order of this group
were found the living at wetland, river, swamp and stream in the right of way areas,
including Microhyla pulchra, Microhyla ornate, Fejervarya limnocharis, Polypedates
leucomystax and Duttaphrynus melanostictus.

(B) Species Abundance

The Very Common species regarded as abundant were found living in
the right of way area in large flying flocks or in great concentrations, and being seen in
every survey. Only 30 wildlife species were Very Common species, comprising 21 birds
species, 4 reptiles, 4 amphibians species and 1 mammals species, Very common birds
species include Streptopelia chinensis, Centropus sinensis, Merops orientalis, Hirundo
rustica and Pycnonotus melanicterus. The Very Common for mammal was Rattus rattus.
While the Very Common reptiles and amphibians included Cosymbotus platyurus, Ptyas
korros, Microhyla pulchra and Fejervarya limnocharis.

The Common abundant species were totally 27 species comprising 5
species of mammals, 18 birds species, 3 reptiles species and 1 amphibians species. The
common species recorded in the right of way area included Callosciurus finlaysoni,
Menetes berdmorei, Bandicota indica, Egretta garzetta, Vanellus indicus, Motacilla alba,
Chloropsis aurifrons, Hemidactylus frenatus, Mabuya multifasciata and Polypedates
leucomystax.

For the last level of Uncommon in relative abundance, 78 wildlife
species were classified as occurring in a very low numbers, and many of them were found
only once during the surveys. Their rather high numbers comprise 11 mammals, 47 bird,
14 reptiles and 6 amphibians species. The Pardofelis temminckii, Muntiacus muntjak,
Capricornis Sumatraensis and Lepus peguensis was exceedingly low in number; which
was probably due to heavy hunting pressure and loss living habitat along the project area.
Some Uncommon birds of prey, such as the Nisaetus limnaeetus, Falco tinnunculus,
Accipiter soloensis, and all 3 recorded owl species, were hard to find and themselves
naturally occur in low numbers. Bird species considered to food delicacies by the villagers
were also Uncommon, with resident bird species such as the Amaurornis phoenicurus,
Lophura nycthemera, Gallus gallus and Treron curvirostra, being observed only as a few
individuals at a time and quite wary and difficult to approach for better observation. Some
bird species popularly kept as pets were noticed to present in the project area in quite small
flocks of 3-7 birds, for example, the Psittacula alexandri, Gracula religiosa, Garrulax
chinensis and Copsychus malabaricus (Table 5.3-5).
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(C) Wildlife Status

Status for Conservation Concern: Based on IUCN (2013), at least 6
threatened species were found within the right of way as shown in Table 5.3-5. Most
species were classified as Least Concern Species (LC). The threatened species were:

Vulnerable Species (VU) - one species were found, namely Capricornis
Sumatraensis.

Near Threatened Species (NT)-five species were found, namely
Pardofelis temminckii, Anhinga melanogaster, Psittacula alexandri, Buceros bicornis and
Chloropsis cyanopogon.

(2) The Study Area (In 500 m Strips from Center Line)

In total, 152 wildlife species were found in this outer area, consisting
of 23 mammal species, 88 bird species, 27 reptile species, and 14 amphibian species as
shown in Photo 5.3-3.

Details of species diversity, species abundance and wildlife status of
the 4 wildlife groups are as follows:

(a) Species Diversity and Habitats of Wildlife
Mammals

23 mammal species, 22 Genus, 15 families from 6 order were
found the living at communities, forest, idle land, and agricultural land comprising several
kinds of'rat, Gibbon, squirrel, Mongoose, Mice, and hare, namely Mus musculus, Hylobates
lar, Callosciurus caniceps, Herpestes javanicus, Cannomys badius and Lepus peguensis.

Birds

The distribution ranges of birds are very wide, because the birds
adjust oneself to the conditions and birds can migrate rapidly searching for habitats and
food sources. while many species can live and feed in diverse ecosystems.

The study area in 500 m strips from center line, there were at least
88 species of birds 64 Genus, 39 families from 15 order. Birds could live in open areas,
mixed deciduous forests, dry evergreen forests, freshwater swamp forests, agricultural
areas, sparse forest, wetland and communities. Some observed species included: Ardeola
bacchus, Bubulcus ibis, Pernis ptilorhynchs, Coturnix coromandelica, Glaucidium
cuculoides, Alcedo atthis, Coracias benghalensis, Megalaima haemacephala,
Dendrocopos  canicapillus, Anthus richardi, Pycnonotus aurigaster, Dicrurus
macrocercus, Dicrurus paradiseus, Acridotheres tristis, Dicaeum concolor and
Orthotomus sutorius. The migration bird found during season change were about 15 species
including Motacilla alba, Motacilla cinerea, Phylloscopus inornatus, Hirundo rustica,
Pernis ptilorhynchs, Accipiter soloensis, Muscicapa dauurica and Ardeola bacchus.
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Reptiles

About 27 species, 22 Genus, 12 families from 3 order of wildlife
group were found in the study area, all are species which distribute widely in Myanmar.
The reptiles found living in mixed deciduous forests, dry evergreen forests, freshwater
swamp forests, idle land, agricultural land and communities comprised several kinds of
Geckos, Agamid Liazrds, Skinks, Monitor Lizards, Snakes and Turtle namely Gekko gecko,
Calotes mystaceus, Mabuya macularia, Varanus nebulosus, Ahaetulla prasina and
Manouria emys phayrei.

Amphibians

14 species, 10 Genus, 5 families from 1 order found living in marsh
area, wetland, river, swamp and stream in the study areas were mostly wildlife in order
Anura namely Occidozyga lima, Microhyla pulchra, Microhyla ornate, Fejervarya
limnocharis, Limnonectes kuhli, Polypedates leucomystax and Duttaphrynus
melanostictus.

(b) Species Abundance

The Very Common species can be regarded as abundant found
living in the study area during field survey were 53 wildlife species comprising 34 birds
species, 9 reptiles, 6 amphibians species and 4 mammals species. Birds species included
Gallus gallus, Vanellus indicus, Megalaima asiatica, Dicrurus aeneus, Pericrocotus
flammeus, Phylloscopus inornatus, Garrulax leucolophus, and Acridotheres tristis. The
Very Common for reptiles and amphibians included Hemidactylus garnotii, Mabuya
multifasciata, Enhydris plumbea, and Chrysopelea ornata. While the Very Common
amphibians were Microhyla pulchra, Microhyla ornate, Occidozyga magnapustulosus,
Fejervarya limnocharis and very common mammals were Callosciurus finlaysoni, Mus
musculus, Rattus rattus and Bandicota indica.

The Common abundant species were totally 45 species comprising
28 species of birds, 7 mammals species, 6 reptiles species and 4 amphibians species. The
Common wildlife species recorded in the study area includes birds namely Egretta garzetta,
Accipiter badius, Treron curvirostra, Glaucidium brodiei and Oriolus chinensis. Common
mammals species included Sus scrota, Muntiacus muntjak and Tupaia belangeri reptile
namely Elaphe radiate, Rhabdophis subminiatus and Trimeresurus albolabris. Common
Amphibians were namely Duttaphrynus melanostictus, Microhyla berdmorei, Rana
erythraea and Hoplobatrachus rugulosa.

For the last level of Uncommon in relative abundance, 54 wildlife
species were classified as occurring in a very low numbers, and many of them were found
during the surveys comprising 12 mammals, 26 birds, 12 reptiles and 4 amphibians species.
The Hylobates lar, Tragulus kanchil, Ratufa bicolor, Capricornis Sumatraensis and Hystrix
brachyura were exceedingly low in number; which was probably due to heavy hunting
pressure and loss living habitat along the study area. Some Uncommon birds were namely
Anhinga melanogaster, Mesophoyx intermedia, Spilornis cheela, Nisaetus limnaeetus,
Lophura diardi, Buceros bicornis, Anthracoceros albirostris, Upupa epops, Picus
[flavinucha and Chloropsis cyanopogon. Bird species considered to food delicacies by the
villagers were also Uncommon, with resident bird species such as the Amaurornis
phoenicurus, Lophura nycthemera, Lophura leucomelanos, and Gallus gallus (Table
5.3-5).
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(¢) Wildlife Status

Status for Conservation Concern: Based on IUCN (2013), 17
species were found as threatened species within the study area in 500 m strips from center
line as shown in Table 5.3-5. Most species were classified as Least Concern Species (LC).
The threatened species were:

Endangered Species (EN)-four species were found, namely
Hylobates lar, Indotestudo elongate, Manouria emys phayrei and Platysternon
megacephalum.

Vulnerable Species (VU)—four species were found, namely Cervus
unicolor, Capricornis Sumatraensis, Ophiophagus hannah and Amyda cartilaginea.

Near Threatened Species (NT)-Nine species were found, namely
Trachypithecus obscurus, Pardofelis temminckii, Ratufa bicolor, Anhinga melanogaster,
Psittacula alexandri, Buceros bicornis, Chloropsis cyanopogon, Limnonectes blythii and
Limnonectes kuhli.

In addition, The project is concerned about the project impacts in terms of habitat
fragmentation and loss of connectivity for wildlife. Previous study results and concerned
documents on wildlife movement in the project area have been reviewed, field surveys on
wildlife and existing land uses is conducted. Detailed survey and literature review on
wildlife species found at the location of wildlife crossing along Two Lane Road alignment
is presented in Appendix 5F.

5.3.2 Aquatic Ecology

The study of aquatic ecological survey was conducted during 24 January to 1
February 2015 covering 11 stations as same as water sampling stations. Planktons were
collected at the same time with water samples for analysis of species and quantified to
determine Species Diversity Index. Likewise, benthos organisms were also identified and
quantified.

Plankton sampling at each station was performed by collecting 20 liters of water
and pouring the collected water sample through plankton net with 70 micron mesh size.
The retained plankton was transferred into a storage bottle and was preserved with 5%
neutral formalin solution. Species composition and abundance determinations were
identified at Kasetsart University laboratory, Bangkok, Thailand.

Benthic samples were collected using Eckman dredge with a grabbing area of
0.25 ft*>. Three grab samplings (0.75 ft*) were undertaken at each station. Each collected
sample was observed to identify the texture and composition of sediments. The information
was recorded accordingly. The sediments were washed through a series of wire sieves with
mesh size of 1,000 and 500 um. The retained fauna was kept in a plastic bottle and
preserved in 5% formalin- seawater solution. All samples were sent to laboratory at
Kasetsart University (Thailand) for identification. Aquantic ecological sampling activites
are shown in Photo 5.3-4.
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PHOTO 5.3-4 : AQUATIC ECOLOGICAL SAMPLING ACTIVITIES

Detailed results of the plankton and benthos sampling during 24 January to 1
February 2015 are presented in Table 5.3-6 and Table 5. 3- 7 respectively. The following
major conclusions can be drawn:

e At station SW1, where the sampling area is influenced by saltwater, 4
species of phytoplankton in 2 divisions were found. The most abundant phytoplankton was
centric diatom, Coscinodiscus sp. As for zooplankton, 5 species from 2 phylum of
Arthropoda and Rotifera were identified. Unidentified cyclopoid copepod and copepod
larva were found. The highest abundant zooplankton was unidentified cyclopoid copepod.

e At station SW11, water course here receives effluent from ITD-Elasto Base
1 camp and waterway was blocked by temporary check dam. Composition of plankton here
was quite different from others, 14 species of phytoplankton in 3 divisions were found.

The most abundant phytoplankton was diatom, Synedra ulna. As for zooplankton, 10
species from 3 phylum of Arthropoda, Protozoa and Rotifera were identified. Unidentified
cyclopoid copepod, harpacticoid copepod and copepod larva were found. The highest
abundant zooplankton was unidentified copepod larva.

e For station SW2- SW10, Twenty nine species of phytoplankton in 3
divisions and nineteen taxa of zooplankton from 3 phyla were found. Composition of both
phytoplankton and zooplankton varied among station. It can be concluded that main group
of phytoplankton was diatom due to its appearance in all station while main group of
zooplankton was rotifer.

e The density of phytoplankton was higher than zooplankton, this is
considered as normal in aquatic food chain. The phytoplankton to zooplankton ratio was
higher than 1 indicating that food for 2" consumer are sufficient.

e Composition and density of benthic fauna varied among sampling station,
common taxas were Chiromonus sp. and Macrobrachium sp. Number of species found in
each station were between 1-4 species. There was no benthic organism in sample from
SWo.

e The species diversity index (SDI) of plankton was in range of 1.17-2.45
while SDI of benthic was between 0.23-1.26. This indicates the high diversity of the aquatic
ecology in the project area.

e The presence of diatom as the dominant species in some station indicates
high productivity of aquatic organisms. But the presence of Oscillatoria (blue-green algae)
in some station indicates high levels of nutrients in such waterway during survey period.
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5.4 SOCIO-ECONOMIC COMPONENTS

54.1 Land Use

The study was carried out by conducting a land use field survey and compiling
data from concerned authorities. Also, conducting an interview with the people living
nearby and in the project vicinity and associated stakeholders was applied. The details are
described as follows:

e Compiled data by using satellite imagery (Google Earth) and topographic
maps (scale 1:250,000)

o Compiled data by using Geographic Information System (GIS) to
investigate administrative boundaries at regional, township and sub-township levels of the
Republic of the Union of Myanmar.

o Conducted a land use field survey to investigate types of existing land use
and update the current status.

e After land use field survey, up-to-date land use maps were prepared and
produced. Also, types and sizes of land use were provided, as shown in legends of land use
maps.

The secondary information was verified and supplemented by field investigation
conducted during 16-23 March 2015. Result of land use investigation can be divided into
2 parts as 1) project study area within 500 m on both sides of project alignment, and 2)
project road RoW within 20 m strips on both sides of project alignment. Land use
classification results can be demonstrated as follows (see Table 5.4-1 and Figure 5.4-1):

TABLE 5.4-1
LAND USE TYPE IN PROJECT STUDY AREA
40 m RoW area 500 m strips area
Land Use Type Area (acres) % Area (acres) Y%
Establishment or Enterprise area 8.01 0.52 201.41 0.59
Urban and residential area 6.32 0.41 215.58 0.63
Religious place area - - 6.35 0.02
Paddy field area 6.32 0.41 66.65 0.20
Oil Palm plantation area 6.52 0.43 127.88 0.38
Betel palm garden area 42.11 2.75 802.78 2.36
Para rubber plantation area 84.36 5.51 1,638.96 4.82
Orchards and perennial crops plantation area 352,11 22.98 7,328.89 21.54
Degraded and abandoned forest area 94.25 6.15 1,784.8 5.24
Forest area 711.83 46.46 18,313.16 53.81
Bamboo forest area 85.55 5.58 1,118.22 3.29
Grassland area 49.58 3.24 1,101.3 3.24
Agricultural and abandoned area 72.40 4.73 1,043.12 3.07
Water bodies area 7.98 0.52 177.23 0.52
Road area 4.73 0.31 105.02 0.31
Total Area 1,532.07 100.00 34,031.35 1060.00
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e Agricultural and abandoned area : covers 1,043.12 acres (accounted
for 3.07% of total study area).

e  Water bodies area : covers 177.23 acres (accounted for 0.52% of total
study area).

e Road area : covers 105.02 acres (accounted for 0.31% of total study
area).

(1) Project road RoW (20 m strips on both sides of project alignment) : The
study area covers 1,532.07 acres of which land use type can be classified as follows;

e Establishment or Enterprise area: covers 8.01 acres (accounted for
0.52% of total study are). The study reveals that there is a public company (establishment/
enterprise) which belongs to Italian-Thai Development Public Company Limited.

e Urban and residential area : covers 6.32 acres (accounted for 0.41%
of total study area). The study reveals that there is a traditional residential area; mostly there
are agricultural areas situated around the residential area. Also, within the community, there
are several types of perennial and fruit trees.

e Paddy field area : covers 6.32 acres (accounted for 0.41 % of total study
area). The study reveals that there is mostly agricultural area in the project vicinity. This
area is appropriate, especially, for cultivating rice.

e Oil Palm plantation area : covers 6.52 acres (accounted for 0.43% of
total study area). The study reveals that oil palm is the main economic fast grown perennial
tree, which is a significant source of natural oil with high productive yield. Nevertheless,
its production cost is relatively high. At first stage of palm oil plantation, it will take a long
period of time to be harvested. In order to obtain well grown oil palm with high productive
yield gained, it is suggested that palm oil should not be planted in the area that is higher
than 300 m. above mean sea level (MSL).

e Betel palm garden area : covers 42.11 acres (accounted for 2.75% of
total study area).

o Pararubber plantation area : covers 84.36 acres (accounted for 5.51%
of total study area). The study reveals that para rubber tree should not be planted at the area
that is higher than 200 m. above mean sea level (MSL). The angle of slope should not be
more than 45 degree, technically, it is suggested that if the angle of slope is more than 15
degree, para rubber terrace plantation should be applied.

e Orchards and perennial crops plantation area : covers 352.11 acres
(accounted for 22.98% of total study area). The study reveals that there are fruit and
perennial trees in the project vicinity, such as cashew nut tree, etc.

¢ Degraded and abandoned forest area : covers 94.25 acres (accounted
for 6.15% of total study area). The study reveals that, mostly, there are degraded and
abandoned forest which were damaged and trespassed for shifting cultivation. It can be
noticed that there is a trace of original forestland.

e Forest area : covers 711.83 acres (accounted for 46.46% of total study
area). The study reveals that there are 3 types of forest found: (1) dry evergreen forest, (2)
mixed deciduous forest and (3) fresh water swamp forest.

e Bamboo forest area : covers 85.55 acres (accounted for 5.58% of total
study area).
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e Grassland area : covers 49.58 acres (accounted for 3.24% of total study
area).

e Agricultural and abandoned area : covers 72.40 acres (accounted for
4.73% of total study area).

e Water bodies area : covers 7.98 acres (accounted for 0.52% of total
study area).

¢ Road area : covers 4.73 acres (accounted for 0.31% of total study area).

5.4.2 Social Profile

5.4.2.1 Studied Villages

The socio- economic study was focused on establishing baseline information on
socio- economic components of communities within the study area. The information was
collected from primary source at the village level, by obtaining through interviewing village
headmen and key informants in the fifteen villages of the study area ; namely Dauk Lauk,
Ta Laing Ya, Pa Dao Geou, Tha Loat Htar, Tha Khat Done, Ye Bouk, Tha Byu Chaung,
Pyin Tha Daw, Myitta, Taung Thone Long, Sin Byu Daing, La Or,Va Do, Amu, Gad Tra
Khee and Hti Hkee of Yebyu Township and Myitta Sub-township, Dawei District. The
locations of sixteen villages are indicated in a map in Figure 5.4-2.

Questionnaires were used to guide the interviews. At the village level, the
interviewed persons were key-informants, including the village headmen and elders of the
villages. At the household level, the interviews covered 456 samples out of a total of 1,810
households. The sampling number and its distribution are shown in Table 5.4-2

Results of the interviews are used to describe the local socio-economic
conditions presented in subsequent sections.

TABLE 5.4-2
DISTRIBUTION OF SAMPLE SITE FOR THE SOCIO-ECONOMIC SURVEY
. . No. of Sample size (household)
Township Village Household Direct Indirect Total
Dauk Lauk 27 4 1 5
Ta Laing Ya 45 4 9 13
Pa Dao Geou 49 8 14 22
Tha Loat Htar 188 43 6 49
Tha Khat Done 33 3 2 5
Ye Bouk 27 15 11 26
Yebyu Tha Byu Chaung 70 3 4 7
and Myitta Sub- | Pyin Tha Daw 74 10 1 11
Township Myitta, 350 7 67 74
Taung Thone Long 566 55 20 75
Sin Byu Daing 70 15 31 46
Va Do 53 14 11 25
Amu 150 5 3 8
Gad Tra Khee 66 8 17 25
Hti Hkee 32 51 14 65
16 Villages 1,810 245 211 456

Source : Key Informant Interview by TEAM Consulting Engineering and Management Co., Ltd, February 2015
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Environmental and Social Staff Key Informant Interview at Gad Tra Khee Village
[

g

Thone Long Village

Household Interview at Dauk Lauk Village Household Interview at Hti Hkee Village

PHOTO 5.4-1 : SOCIO-ECONOMIC SURVEY DURING 6-18 FEBRUARY 2015
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5.4.2.2 Demography

The population and number of households in the fifteen studied villages are
presented in Table 5.4-3. The total population is 8,183 living in 1,810 households. This
gives an average household size of about 4-5 persons. The population in the study area is
accounted for only about 6.67% of the total population of the Yebyu Township.

At the village level, Myitta is the largest village in term of population. It has a
population of 1,800. The smallest village are Dauk Lauk and Ye Bouk, with 27 households
each. Their population are 136 and 125 respectively.

TABLE 5.4-3
HOUSEHOLDS AND POPULATION IN FIFTEEN VILLAGES
OF THE STUDY AREA
. . No. of Population

Township Village Household Male Female Total

Dauk Lauk 27 57 79 136

Ta Laing Ya 45 111 104 215

Pa Dao Geou 49 115 133 248

Tha Loat Htar 188 511 478 989

Tha Khat Done 33 100 67 167

Ye Bouk 27 50 75 125

Yebyu Tha Byu Chaung 70 184 224 408

and Myitta Pyin Tha Daw 74 252 252 504
Sub-Township | Myitta 350 887 913 1,800
Taung Thone Long 566 833 863 1,696

Sin Byu Daing 70 207 163 370

Va Do 53 135 115 250

Amu 150 394 406 800

Gad Tra Khee 66 163 167 330

Hti Hkee 32 76 69 145
15 Villages 1,810 4,075 4,108 8,183

Sources: Key Informant Interview by TEAM Consulting Engineering and Management Co., Ltd, February 2015

5.4.2.3  Education

The majority of villagers in these fifteen villages completed only primary
education. Only few people had secondary and higher education. Some elders received only
informal rudimentary education from monks in temples. Table 5.4-4 gives information on
education of the villagers in each village.

5.4.2.4  Vulnerable Groups

Vulnerable groups in these fifteen villages are small in number. Their number is
estimated at about 12 % of the total village population respectively. These include disable
persons, household heads who are over sixty year old, head of household who are women,
one person living alone and homeless people. The majority of them are household heads
who are over sixty year old. According to the key informants, there is no special program
to support these people in this area. By social structure, they are taken care of by their
families, relatives and neighbors. This social safety network enables them to stay in the
communities without difficulties. Table 5.4-5 gives information on identified vunerable
groups in each village.
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TABLE 5.4-4
EDUCATION IN THE PROJECT STUDY AREA
Population Student
Name of Village Total “Age 0-18 Age>18 Number of % of pop.age
Population years years Student 0-18 yrs.

1. Dauk Lauk 136 59 77 35 93.22
2. TalLlaing Ya 215 88 127 45 51.14
3. PaDao Geou 248 34 164 52 61.90
4. Tha Loat Htar 989 366 623 153 41.80
5. ThaKhat Done 167 63 104 25 39.68
6. Ye Bouk 125 62 63 18 29.03
7. Tha Byu Chaung 408 157 251 100 63.69
8. Pyin Tha Daw 504 194 310 100 51.55
9. Myitta 1,800 720 1080 636 88.33
10. Taung Thone Long 1,696 607 1089 488 80.40
11. Sin Byu Daing 370 148 222 42 28.38
12. Va Do 250 90 160 44 48.89
13. Amu 800 320 480 120 37.50
14. Gad Tra Khee 330 132 198 35 26.52
15. Hti Hkee 145 58 87 20 34.48

Total 8,183 3148 355 1,834 61.40

Source : Key Informant Interview by TEAM Consulting Engineering and Management Co., Ltd, February 2015

TABLE 5.4-5
IDENTIFIED VULNERABLE GROUP IN THE PROJECT STUDY AREA

Vulnerable Group (person)
Name of Village Population . Head of hh. Head of hh. | One person
Disabled .
>60 years are women in hh.

1.Dauk Lauk 136 0 6 4 0
2.TaLaing Ya 215 1 7 5 0
3. Pa Dao Geou 248 0 8 5 0
4.Tha Loat Htar 989 5 103 13 0
5.Tha Khat Done 167 3 2 0 2
6.Ye Bouk 125 1 2 0 1
7.Tha Byu Chaung 408 2 15 0 0
8.Pyin Tha Daw 504 1 15 0 0
9.Myitta 1,800 1 250 30 5
10.Taung Thone Long 1,696 10 300 82 10
11. Sin Byu Daing 370 4 10 10 12
12, Va Do 250 2 10 2 3
13. Amu 800 1 6 5 7
14, Gad Tra Khee 330 3 7 0 4
15. Hti Hkee 145 1 3 2 0

Total 8,183 35 744 158 44

Source: Key Informant Interview by TEAM Consulting Engineering and Management Co,, Ltd, February 2015
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54.2.5 Gender Situation

As shown in Table 5.4-6, female population in the fifteen villages is slightly
higher than male with the female to male population ratio of 1.008 to 1.

In general, men and women are equal in Myanmar, thus there are no gender
issues as in some countries. Roles, work division and decision making between men and
women are usually determined by physical conditions, social structure and norm. Decision
making on some aspects are on a joint or sharing basis by both male and female. Although
some decisions are made by one side, the decisions made are respected by the other. For
example, men and women make decisions together on house purchasing and communities/
religious activities.

In the study area, men play a major role on farming, communication with the
others and political interest while women dominate in cooking and children’s education.
However women also play role on some farming activities such as weeding, harvesting and
selling products. Table 5.4-6 gives information on gender issues in each village.

TABLE 5.4-6
GENDER ISSUES IN THE PROJECT STUDY AREA
Name of Vilage | ucnin | Cooking | Poltieal | Tbamentc | Sactvioefn | Actiity | Purchase
1. Dauk Lauk Mé&Fm Female | M&Fm M&Fm M&Fm M&Fm M&Fm
2. Ta Laing Ya Male Female | M&Fm M&Fm M&Fm M&Fm M&Fm
3. Pa Dao Geou Male Female | M&Fm M&Fm M&Fm M&Fm M&Fm
4. Tha Loat Htar Female Female Male Male M&Fm M&Fm M&Fm
5. Tha Khat Done Female Female Male Male M&Fm M&Fm M&Fm
6. Ye Bouk Female Female Male Male Male M&Fm M&Fm
7. Tha Byu Chaung Female Female Male Male M&Fm M&Fm M&Fm
8. Pyin Tha Daw Female Female Male Male Female M&Fm M&Fm
9. Myitta M&Fm M&Fm | M&Fm M&Fm M&Fm M&Fm M&Fm
10. Taung Thone Long M&Fm M&Fm | M&Fm M&Fm M&Fm M&Fm M&Fm
11. Sin Byu Daing M&Fm Female Male Male Male Male M&Fm
12. Va Do Female Female Male M&Fm M&Fm M&Fm M&Fm
13. Amu Male Female Male Male M&Fm M&Fm M&Fm
14. Gad Tra Khee Male Female Male Male M&Fm M&Fm M&Fm
15. Hti Hkee Male Female Male Male M&Fm M&Fm M&Fm

Source: Key Informant Interview by TEAM Consulting Engineering and Management Co., Ltd, February 2015
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5.4.2.6  Religion

There are 3 ethnic groups in the study area. Burmese and Mon are Buddhist and
Karen are Christian. (see Table 5.4-7)

TABLE 5.4-7
ETHNIC GROUPS

Name of Village Ethnicity Religion
1. Dauk Lauk Burmese
2. Talaing Ya Burmese Buddhism
3. PaDao Geou Burmese Buddhism
4. Tha Loat Htar Burmese Buddhism
5. Tha Khat Done Burmese, Karen Buddhism,Christian
6. Ye Bouk Karen,Burmese Christian
7. Tha Byu Chaung Karen Christian
8. Pyin Tha Daw Karen Christian
9. Myitta Karen,Burmese,Mon Christian, Buddhism
10. Taung Thone Long Burmese Karen,Mon Buddhism,Christian
11. Sin Byu Daing Burmese, Karen,Mon Buddhism,Christian
12. VaDo Karen,Burmese,Mon Christian, Buddhism
13, Amu Karen,Burmese Christian, Buddhism
14. Gad Tra Khee Karen,Burmese Christian, Buddhism
15. Hti Hkee Burmese,Karen,Mon Buddhism,Christian

Source:Key Informant Interview by TEAM Consulting Engineering and Management Co,, Ltd, February 2015

5.4.2.7  Political and Social Organizations

Villages in Myanmar have a number of social groups set up for the purposes of
community development and improvement of income and quality of life. Outside civil
groups or NGOs also encourage villagers to learn to collaborate and participate. Key social
groups in villages are: mother and child group, women group, youth group, funeral group,
social-welfare group, saving groups, religious group, health fund, environmental, water
quality and health group; malaria prevention group, and TB prevention group. However,
the villages in the project area have no formal social groups and community based
organizations. Villagers meet to form a group when required for particular activities. For
example, they meet to respond to local needs related to religious and funeral activities. Each
informal and ad-hoc group consists of members who have the same interest and are
normally led by the village elders. These groups are usually active, occasionally
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54.3 Economic Profile

5.4.3.1  Occupations

Economy of these fifteen communities are land based, relying on growing
perennial crops, mainly cashew nut, betel nut and rubber.

Besides major occupations of farming, some villagers are engaged in other
occupations, mainly as waged labours outside their villages. Some of them are working in
Dawei city and, for the majority, in Thailand.

Small businesses exist in every village. Most common in the communities are
small shops selling foods, drink and household supplies.

Table 5.4-8 gives information on holders Occupation in each village.

TABLE 5.4-8
HOUSEHOLD OCCUPATION IN THE PROJECT STUDY AREA

Occupation ¥
Name of Village Agriculture Trade ¥ Government official Wage labor

No.of hh | %ofhh | No.ofhh | w%ofhh | No.ofhh | %ofhh | No.ofhh | %ofhh

1.Dauk Lauk 27 100.00 4 14.81 1 3.70 0 0.00
2.Ta Laing Ya 45 100.00 1 2.22 1 2.22 2 4.44
3. Pa Dao Geou 49 100.00 6 12.24 0 0.00 4 8.16
4.Tha Loat Htar 188 100.00 20 10.64 0 0.00 90 47.87
5.Tha Khat Done 33 100.00 6 18.18 0 0.00 20 60.61
6.Ye Bouk 27 100.00 ) 3.70 0 0.00 20 74.07
7.Tha Byu Chaung 70 100.00 5 7.14 2 2.86 10 14.29
8.Pyin Tha Daw 74 100.00 5 6.76 1 1.35 10 13.51
9.Myitta 280 80.00 70 20.00 10 2.86 100 28.57
10.Taung Thone Long 300 53.00 100 17.67 10 1.77 200 35.34
11. Sin Byu Daing 10 14.29 10 14.29 0 0.00 60 85.71
12. Va Do 53 100.00 1 1.89 0 0.00 0 0.00
13. Amu 160 100.00 4 2.67 0 0.00 10 6.67
14. Gad Tra Khee 66 100.00 3 4.55 0 0.00 20 30.30
15. Hti Hkee 7 21.88 25 78.13 0 0.00 7 21.88
Total 1,379 76.61 261 14.50 25 1.39 553 30.72

Remarks : 1/ Some household have more than on occupation
2/ Grocery shop, Purchase of agricultural products etc.

Source: Key Informant Interview by TEAM Consulting Engineering and Management Co., Ltd, February 2015
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In line with the occupations, most villagers are self-employed in their farms or
small businesses (see Table 5.4-8). Most of casual workers in the villages are unskilled
labors and skilled labors are few. Daily wages paid to casual workers are not significantly
difference between male and female adults, and between boys and girls (see Table 5.4-9).

Boys and girls get less wages than adults which could be considered normal.

TABLE 5.4-9
EMPLOYMENT IN THE PROJECT STUDY AREA
Gend Wageiday
ender Skilled labor (USD) Unskilled laborUSD)
Boy 338349 174
Girl 338349 174
Male 5238.72 53
Female 523-6.10 3.48

Remark: Rate of exchange 1,147 kyat = 1 USD

Source: Key Informant Interview by TEAM Consulting Engineering and Management Co,, Ltd, February 2015

5.4.3.2  Household Income and Cost of Livings

Based on the occupations mentioned above, major sources of income of villagers
1s farming while the other sources are wages and small businesses. The annual household
incomes in these fifteen villages an average of 5,283 USD equivalent per year or 176 USD
equivalent per month. Average household expenses are slightly lower than the earnings.
The annual household expense an average of about 4,853 USD equivalent. Nearly all of the
earnings was spent, mostly on foods, followed by education, communication, health and
house repair (see Table 5.4-10).

TABLE 5.4-10
MAJOR HOUSEHOLD EXPENDITURE

Expenditure % of Expenditure
Food 51.24
Culthure/religion 3.71
Religion/donation 4.67
Education 11.30
Medical Fee 6.52
Cooking Fuel 2.14
Social activities 1.67
Transportation Cost e.g. Fuel 0.49
House repair 6.17
Communication e.g. Mobile Phone 9.00
Tax 2.14
Other 0.96

Source: Household Interview by TEAM Consulting Engineering and Management Co., Ltd, February 2015
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Therefore, most households in the villages would have no saving and households
with debt would be common. The data in Table 5.4-11 shows that 64.49% of households

were in debt and 4.90 % had some saving.

TABLE 5.4-11
AVERAGE ANNUAL HOUSEHOLD INCOME AND EXPENDITURE,

USD EQUIVALENT
Items USD/hhsyear

Average household income 5,283
Farm income 2,114
Off farm income 3,169
Average household expenditure 4,853
Farm expenditure 678

Household expenditure 4,175
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