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The Republic of the Union of Myanmar
Ministry of Natural Resource and Environmental Conservation

The Minister's Qffice

Letter No. (Thittaw) 3 (2)/16 {d) {3437}/2017)
Date; 25 October 2017

To Dawei Special Economic Zone Management Committee

Subject:

Reference:

Vetting and Reporting on Approval on Environmental impact Assessment of Constructing
Electrical Power Station of 420 MW capacity in Dawei Special Economic Zone,
Tannitharryi Region

Letter of Dawei Committee, dated 7 January 2016, letter No. OoNyaMa-Htawa-
1/DSEZ-42016 {007)

In the matter of the submission of report on environmental impact assessment (EIA)
on constructing electricity power station of 420 MW by Dawei Power Company in
Dawei Special Economic Zone in Tannitharryi Region, we found that the assessment
report is in compliance with paragraph 63 of the Environmenta! Assessment
Procedure and thus we approve the report and in response that we recommend
following to be complied with:

(8) To carry out the programmes exactly as what is proposed in the approved
environmentalimpact assessment report, including methods to minimize impact
on envircnment, social and health which may be caused by the proposed
project, arrangement for environmental programmes, related sub-programmes,
methods of supervision

(b) The proponent to make provision for fund for programmes and sub-
programmes; programmes for supervision and to form implementation body for
such programmes

{c) To comply with the provisions of the Environmental Conservation law (2012),
the Environmental Conservation Rules {2015), Procedure relating to the
Environmental impact Assessment Procedure (2015), National Environmentat
Quality Guideline (Emission} (2015)

{d) The proponent to ensure enviranmental management programmes, all project-
related undertakings and regulations in addition to causing its contractor and
sub-contractor implementing the project on behalf of the propanent to fully
comply with applicable law, ruies, this procedure, environmental management
programmes and rules

(e} Table of undertaking, laws, and warranties to be complied by the proponent of
the environmental assessment report

{f}  Tocomply with IFC’s Environmental, Health and Safety General Guideline {2007),
Environmental, Health and Safety Guidelines for Thermal Power Plants {(2008)
and Performance Standard on Environmental and Socia! Sustainability {2012}

(g} To ensure maintaining water temperature 3 degree Celsius within 100 meters
from discharge point as prescribed in the National Environmentat Quality
{Emission) Guideline



{h) To install heat recovery steam generator stack as provided in ASME Boiler and
Pressure Vessel Code

(i) To comply with IFC 2008 EHS Guideline for thermal power plant as provided in
Gas Emission

{j) To have metal steel fence with 3 m high for noise emission and to comply with
IFC 2007 General EHS Guidetine

{k)} With regard to sediment quality, to comply with sediment quality of
international Association for impact Assessment NOAA Screen Quick Reference
Table (2014)

{1} To have waste water treatment facilities in place

(m} To carry out 150 14001, ISO 18001 to obtain certificate relating to project
environmental compliance

{n} To arrangement for water spraying to minimize impact on air quality caused by
construction and modification of typography of land and emission of dust by
implementation of the project and to prescribe vehicle speed limit to 40 km per
hour

(o) To devise disaster preparedness plan and emergency response plan and seek
approval thereof from relevant region and state environmental management
committee

{p} The proponent to inform the ward/village general administrator in antiques are
found in the project area

{q) To implement corporate social responsibility-CSR

(r} Toincorporate in the implementation the requests and recommendation of the
continuous engagement of the stakeholders

{s} The proponent to publicize the approved environmental assessment report in
accordance with the provision of the Environmental Assessment Procedure

{t} Tocirculate the summary of the translated EIA report to nearby village/ward and
township generat administrator office

{u) To establish grievance mechanism to resolve disputes and grievances and
circulate particulars such as responsible person to resolve the dispute, name and
phone number, address to generai administrator offices of nearby town and
village

{v} To submit complete approved environmental assessment signed and
undertaken by the cwner of the project, expert third party organization to the
Environmental Conservation Department of Tannitharryi Region and Director
General Office of Environmental Conservation Department, Nay Pyi Taw

(w) The proponent to submit monitoring report to the Envircnmental Conservation
Department every six months.

Sdf

On behalf of the Union Minister

Win Zaw, deputy permanent secretary
cC.

Director General

Environmentai Conservation Department
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DAWEI POWER COMPANY LIMITED
DAWEI Yangon Office: 6th Floor, Banghok Office: 43 Fioor,
POWER :'alow:.mn m;« 224/, mﬁm 2034N132161
fa owrship, STt oA o
COMPANY LIMITED :d""":m“"‘,l“'m"n’-“l ﬂ"""*“""‘m pend 0316
Fax 3(551) 535421 DirectUine: (6621716 1591,

Reference No. DPC 01/2018
30" April 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 Impact Assessment Report in respect of the Initial
Phase Power Plant of Dawei SEZ (the “EIA including EMP”)

Dear U Ohn Win,

We refer to the captioned EIA, which was prepared and finalized by TEAM
Consulting Engineering and Management Co., Lid. in accordance with the
Environmental Impact Assessment Procedure (29”1 December, 2015) under the
instructions of Dawei Power Company Limited (DPC) and formally submitted by
Dawei Power Company Limited to Environmental Conservation Department
(ECD) under DPC letter dated 30" June 2017 (letter no. DPC 07/2017).

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 EIA,

b. Confirm and undertake to Ministry of Natural Resource and Environmental
Conservation/ MONREC that the EIA has been prepared in strict
compliance with applicable Myanmar law, including EIA Procedures No.
and with the Scoping Report / Terms of Reference dated 27" January
2016 as approved by Ministry of Natural Resource and Environmental
Conservation/MONREC on 30" January 2017 as evidenced by the ECD
letter No. EIA-2/2 (128/2017), and

c. Confirm and undertake to Ministry of Natural Resource and Environmental
Conservation/MONREC that the project company established by Dawei

Page 1 of 2



DRC 61 £ 2018

Power Company Limited in respect of the Initial Phase Power Plant of
Dawei SEZ project shaifl at ail times comply fully with: (i) any and all
commitments and obligations as set forth in the EIA, and (i) any and all
plans and the various components thereof, including without limitation,
impact avoidance, mitigation, and remediation measures, and with raspect
to both (i) and (i), 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.

d. We acknowledge and agree that any failure to so comply shafl 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/fMONREC and payment of any applicable penalties under
the faw or under the project’s concession agreement and its appendixes,
Dawei Power Company Limited shall be responsible to Ministry of Natural
Resource and Environmental Conservation™ONREC fo carry out and
bear all costs of the immediate and proper rectification of the event of non-
compliance and any eifects thereof.

a. We acknowledge and agree, further, that any failure to so comply may be
treated by Ministry of Natural Resource and Environmental
Consetvation/MONREC as a breach by the project company under the
concession agreement which, if nof rectified in accordance with the terms
and conditions of the concession agreement, may lead fo 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 Dawei Power
Company Limited authorizing it and the power of attorney explicitly granting
sighing authorization to the individual who has signed below are atiached as
schedules hereto.

|
-« /

e

................................................

By:  Dawei Power Compaity Limited
Name: Mr. Panya Visetnut
Title: Assistani Manager

Fage 20f2
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INITIAL PHASE POWER PLANT PROJECT
PROJECT KEY COMMITMENTS

A consolidated summary list of environmental and social impacts and
mitigation measures commitments that Dawel Power Company Limited will be expected
to adopt in order to manage and mitigation potential impacts associated with the project
development is provided below:

Commitment Source l Commitment
ESTA Report
Chapter 3-Overview of the Policy, Legal and Institutional Framework
Section 3.1 : Corporate ¢ DPC will formulate environmental and social
Environmental and Social policies to guide its environmental and social
Policies management during the construction and operation
phases.

o DPC will submit the “Registered Engineer
Certificate” of the contractor which is certified by
Myanmar Engineering Council before construction

cominencement. )
Section 3.2.1: Laws and DPC will follow: N
Regulations related to o The Environmental Conservation Law (2012);
Environmental Management, Section 7 (0), 14, 15, 24, 25,29
Social Impact Management e The Environmental Conservation Rules (2014);

Rule 68 (a) (b}

e [nvironmental Impact Assessment Procedure
(2015); Paragraph 102 (a) (b}, 103, Rule 104,
Paragraph 105, 106, 107, 108, Rule 109, Paragraph
110,113, 115 and 117

e [mission Quality Standards Gudelines (2015)

e The Myanmar Investment Law (2016); Section 50
(a) (d), 31 (b) () (d), 65 () () () (K) () (m) (o) (p)
(g)and 73

s Protection the Rights of National Races Law
(2015); Section 5

e The Electricily Law (2014), Section 10 (b), 18, 21
{(a), 22 (a), 26 {(a) (b), 27, 40 and 68

e Factories Act {(195]), Section 5 and 7

o The Public Health Law (1972), Section 3 and 5

e Prevention and Control of Communicable Diseascs
Law (1995), Section 3 {(a), 4, 9(a) (b) {c)(d) and 11

e The Control of Smoking and Consumption of
Tobacco Product Law (2006), Section 9 {a) (b) (c)
(d)

e The Myanmar Fire Force Law {2015), Sectlion 25
(a) (b)

¢ The Motor Vehicle Law (2015) and Rules (1987)

o The Myanmar Insurance Law (1993), Section 15
and 16

| o Labour Organization Law (2011), Section 17, 18,

-1-



Commitment Source

Commitment

Section 3.5 International
Policies, Guidelines and
Standards

o

19,20, 21 and 22

The Settlement of Labour Disputes Law (2012),
Section 38, 39, 40 and 51

Employment and Skill Development Law (2013),
Section 5, 14 and 30 (a) (b)

The Mintmum Wages Law {(2013), Section 12, 13
(a) (b) (¢) (d) (e) (D) (g) and 18 (d) (¢)

Payment of Wages Law (2016), Section 3, 4, 5, 7,
8,9,10, 11,12, 13 and 14

Workimen’s Compensation Act (1923), Section 13
The Leave and Holiday Act (1951}

Social Security Law (2012), Section 11 (a), 15 (a),
18 (b), 48 (b) and 75

Petroleum Act (1934), Section 3

The Petroleurn Rule (1937), Chapter 3 and 4
Conservation of Water Resources and Rivers Law
(2006), Section 8 (a) and 24 (b)

Freshwater Fisheries Law {(1991), Section 40
Myanmar Marine Fishery Law (1990), Section 39
The Protection and Preservation of Cultural
Heritage Regions Law (1998), Section 13 and 22
The Protection and Preservation of Antique
Objects Law (2015), Section 12

The Protection and Preservation of Ancient
Monument Law (2015), Section 12, 15, and 20 (f)
The Forest Law (1992), Section 12 (a)

The Special Economic Zone Law (2014), Section
11 () (), 27, 35, 75,76, 77, 78 and 80 (a) (b) (c)
(d) ()

The Engincering Council Law (2013), Section 34
and 37

Myanmar Port Authority Law (2015), Section 23
(a)

The Export and Import Law (2012). Section 7

"DPC will follow:

Performance Standards on Environmental and
Social Sustainability, January 1, 2012
Environmental, Health, and Safety-General
Guidelines, April 30, 2007

Environmental, Health, and Safety Guidelines for
Thermal Power Plants, December 19, 2008

World Bank's Pollution Prevention and Abatement
Handbook, 1998

Table 3.6-1: International
Ambient Environmental
Quality Standards

i a
!

i
-

H

K

» DPC will comply:

Ambient Afr Quality
Ambient Noise Levels
Vibration

D




Commitment Sourec

Commitment

a

Coastal Water Quality
Sediment Quality
Groundwater Quality
Thermal Heat Flux

-]

]

L

Table 3.6-2: National
Emission Standards

DPC will comply National Environmental Quality
(Emission) Guidelines, Myanmar, 26° December 2015
for air emission levels from combustion turbine and
reciprocating engine.

Table 3.6-3: National Effiuent
Standards

DPC will comply National Environmental Quality
(Emission) Guidelines, Myanmar, 29™ December 2015
for effluent levels of thermal power and site runoff
and wastewater discharges during construction phase.

Table 3.6-4: Emission
Standards for Natural Gas
TFueled Power Plant

DPC will comply IFC Environmental, Health, and
Safety Guidelines Thermal Power Plant {2008) for air
emission levels from combustion turbine and
reciprocating engine.

Etmlgptcr 4-Praject Description

and Alternatives

Section 4.1.1: Project
Description

s DPC will comply access road geometry standard
following with the requirements of Myanmar laws
and regulation and international standards.

The Project will incorporate Dry Low NO, (DLN)
combustion technology for combustion period to
increase thermal efficiency and reduce NOy
ermissions.

The Project will install Heat Recovery Steam
Generator stack in accordance with ASME Boiler
and Pressure Vessel Code,

The Project will install two screens with mesh size
of 10 cm (bar screen) and 10 mum (travelling
screen) at entrance of cooling water intake point.
The Project will install gas engines and combined
cycle gas turbines to run on natural gas only.

The Project will install the dicsel oil storage tanks
in adequate for emergency diesel generator
operation for safe shutdown.

The Project will require sea water for the once-
trough cooling systen.

The Project will install facilities for the treatment
of wastewater to ensure that the reated effluent
will meet the applicable effluent quality standards
of National Environment Quality (Emission)
Guidelines, Myanmar, 29™ December 2015,

The Project will control noise emission in any
frequently occupied area of the power plant i.e.
control rooms, office and off-site in normal
operation mode.

The Project will design the power plant and its
assoclated facilities in compliance with applicable

-3-




Commitment Source

Commiiment

OHS requirement for thermal power plant, such as
noise, vibration, and hazardous works.

e The Project will responsible for preparing
occupational health and safety plan with detail
covering every steps of operation in order to ensure
the project operation reaching high-level of
occupational health and safety.

o The Project will design and construct all buildings
and structures to blend in with the swrrounding
environment.

e The Project will construct the storm water
management system lo enable effective control of
storm water runoff.

Chapter 6-Impact and Risk A

ssessment and Mitigation Measures

Section 6.3: Pre-construction
Phase

DPC will comply the mitigation measures of the
relevant environmental issues to be managed in pre-
construction phase as follows:

o Fugitive dust

o (Gaseous emissions

e Noise

¢ Site clearing wastes

e Road traffic

s Impacts on archaeological site

e Loss of Britney Creek

¢ Occupational safety and health of workers

Section 6.3.3.1: Fugitive Dust

The Project will comply the fugitive dust control
target based on the World Bank’s ambient air quality
standard.

Section 6.3.3.3: Noisc

The Project will comply construction noise standards
of US.EPA Standards and ambient noise level of IFC
Standards.

" Section 6.3.3.6: Impact on
Archaeological Site

The Project will inform concerned authority (I'tne Arts
Department), including head of village and township
in case discover artifacts which potentially could have
archacological and cultural value.

Section 6.3.4.1: Loss of
Britney Creek

o MIE will develop alternative dockyard/boatyard at
Chi Oo Creek area. The alternative dockyard/
boatyard will be of similar kind or quality to the
existing dockyard/boatyard at Britney Creek.

o MIE will dredge Chi Oo Creek and upgrade the
route to the dockyard/boatyard.

o  MIE will organize public hearing and clarification
for villagers and ship owners who are potentially
aftected.

Section 6.3.4.2: Occupational
Health and Safety

DPC will provide appropriate protective measures Lo
minimize worker’s exposure to fugitive dust,
excessive noise, and gaseous emuissions and to reduce

the levels of dust, noise and gaseous emissions at the

4~




Commitment Source

Commitment

construction site.

Section 6.4: Construction
Phase

DPC will comply the mitigation measures of the
relevant environmental issues to be managed in
construction phase as follows:

e Fugitive dust

o (Gaseous emissions

e Noise

¢ Wastewaters

o Construction wastes

e Road traffic

e Impact on Archaeological site

e Local economy

o Livelihood

e Infrastructure and services

e Culture and tradition

o Community health, safety and security

o Stakeholders’ negative attitude toward the Projcct

Section 6.4.3.1: Fugitive Dust

‘The Project will comply the fugitive dust control
target based on the World Bank’s ambient air qualily
standard.

Section 6.4.3.2: Gaseous
FEmissions

The Project will comply ambient air quality standards
of National Environmental Quality (Emission)
Guidelines, Myanmar, 2015.

Section 6.4.3.3: Noise

The Project will comply construction noise standards
of US EPA Standards and ambient noise level of IFC
Standards,

Section 6.4.3.4: Wastewaters

The Project will comply with applicable effluent
quality standards of National Environmental Quality
(Emission) Guidelines, Myanmar, 2015.

Section 6.4.3.5: Construction
Wastes

o The Project will comply with applicable sediment
quality of International Association for Impact
Assessment (IATA) NOAA Screen Quick
Reference Table, 2004,

o The Project will comply with applicable
groundwater quality standards of WHQO’s
Guidelines for Drinking Water Quality, 201 L.

e No wastes are haphazardly dumped inside or
outside the construction site.

o In case of any public complaints rclated to the
management of construction wastes, the Project
will response effectively.

Section 6.4.4.1: Local
Economy

e The Project Proponent and the Contractor will
contact the Labour Directorate and prepare training
program for employees with reference to the laws
and regulation of Labour Directorate before
conmumencement of the Project construction.

¢ The Project will hire qualify local people,
especially residents of the villages close {o the
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Commitment Source

Commitment

construction site.

o The Project will comply with the requirements in
national labor law, the social security law and
standard wage rate, and other applicable laws and
regulations.

e The Project will provide skill training to local
people fo be employed in the project construction.

Section 6.5: Operation Phase

DPC will comply the mitigation measures of the

relevant environmental issues to be managed in

operation phase as follows:

e (aseous emissions (NGy)

s Noise

o Wastewaters

s (Cooling water intake

o Thermal discharge

e Occupational safety and health

o Communitly health, safety and security

e Community development supports and Corporate
Sociat Responsibility {CSR)

s Mangrove management program

Section 6.5.3.1: Gaseous
Emissions (NO,)

The Project will comply ambient air quality standards

and emission standards as follows:

e Thermal Power: Guidelines for New Plant,
Pollution Prevention and Abatement Handbook
World Bank Group, 1998

e Environmental, Health, and Safety Guidelines:
Environment Air Emissions and Ambient Air
Quality of International Finance Corporation, 2007

e National Environmental Qualily (Emission)
Guidelines, Myanmar, 2015

e IFC Environmental, Flealth, and Safety Guideline
Thermal Power Plants, 2008

Section 6.5.3.2: Noise

e The Project will comply with ambient noise levels
as follows:

- Environmental, Health, and Safety Guidelines:
General EHS Guidelines: Environmental Noise
Management of International Finance
Corporation, 2007

- National lInvironmental Quality (Emission)
Guidelines, Myanmar, 2015

e Ambient noise level outside the power plant
building not exceeding 85 dB(A) on a condition
that no plant personnel will be exposed to this
maxumum noise level more than 8 hours per day
without hearing protection.

Section 6.5.3.3; Wastewaters

The Project will comply with applicable elfluent
quality standards of National Environmental Quality
(Emission) Guidelines, Myanmar, 2015,
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Commitment

Section 6.5.3.4: Cooling
Water Intake

The Project will install two screens with mesh size of
10 cm {(bar screen) and 10 mm (travelling screen) at
entrance of cooling water intake point.

Section 6.5.3.5: Thermal
Discharge

The Project will control the femperature increase not
exceed 3°C at about 100 m from the discharge point.

Section 6.5.4.1: Occupational
Flealth and Safety

The Project will comply with applicable guidelines as

follows:

e TFC’s General EHS Guidelines: Occupational
Health and Safety, 2007

o [FC’s EHS Guidelines: Thermal Power Plant,
Section 1.2-Occupational Health and Safety, 2008

Section 6.5.4.3: Community
Development Supports and
Corporate Social
Responstibility {CSR)

The Project will support corporate social responsibility
during operation period. The company will support
community activities 1.e. education, health, religious,
culture, occupation promotion and gender
development for villages that located nearby the
proposed project.

Section 6.6:
Decommissioning Phase

DPC will comply the mitigation measures of the
relevant environmental issues to be managed in
decommission phase as follows:

e Hugitive dust

e (Gaseous emissions

o Noise

e Decommissioning wastes

¢ Road traffic

e Occupational health and safety

Section 6.7.3: Environmental
Risk Management-
Operational Phase

¢ The Project will ensure that the design, selection of
equipment, installation and construction will
follow the health and safety guidelines, as well as
applicable supplementary guidelines or standards
of other recognized technical organizations such as
the American Society of Mechanical Engineers
(ASME), the American Gas Association (AGA),
the US National Fire Protection Assoctation
(NFPA)}, and the American Society of Testing
Materials (ASTM).

¢ The Project will include installation of gas leakage
detection system as advised in HSE’s Guidance
Note PM 84,

® The Project will conduct a detailed hazard and
operability study (HAZOP) after the detailed
design and specification.

o Purging of the gas piping system must strictly
observe guidelines in NFPA 56 (PS) Fire and
Explosion Prevention during cleaning and purging
of flammable gas piping sysiem.

Chapter 7-Cumulative bmpact Assessment

Section 7.2.2: Air Qualitly

] The Project will comply ambient air quality standards

-7~




Commitment Source

Commitment

Impact Assessment

and emission standards as follows:

Thermal Power: Guidelines for New Plant,
Pollution Prevention and Abatement Handbook
World Bank Group, 1998

Environmental, Health, and Safety Guidelines:
Environment Air Emissions and Ambient Air
Quality of International Finance Corporation, 2007

L]

Chapter 8-Environmental Ma

nagement Plans

Section 8.1: The Conceptual
Framework

DPC will follow the Environmental Impact
Assessment Procedure (2015) to comply with legal
framework of the environmental management plans of
construction and operation phases.

Section 8.2: Project’s EHS
Policy and Commitments, and
legal requirements

The Project will comply with legal requirements
pertinent to the EMP prescribed in the Electricity Law
2014, the Environmental Conservation Rule 2614,
LIA Procedure 2015, and National Environmental
Quality (Emission) Guidelines, Myanmar,

29" December 2015.

Section 8.3: Summary of
CEMP

DPC will ensure that the Contractor-CEMP will
incorporate all mitigation measures as prescribed in
the Owner-CEMP in preparing detailed design of the
power plant and its assoclated facilities, construction
methods, and specifications.

The following issues will be implemented during the
construction phase:

General construction

Biomass waste management

Mangrove management

Air guality management

Noise management

Wastewater management

Waste management

Tratfic management

OHS management

Resource management

Corporate Social Responsibility (CSR)
Emergency management

a
L]
]

-]

Section 8.4: Summary of
OEMP

DPC will implement the following issues:
Air quality management

Noise management

Wastewater management

OHS management

Corporate Social Responsibility (CSR)
Mangrove rehabilitation management
Emergency management

Section 8.5: Summary of
DEMP

DPC will implement the following 1ssues:

e Air quality management
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Commitment

Noise management

Waste management

Traffic management

OHS management

& Social environmenial management

e B8 @ @

Section 8.6: Emergency
Response Plan

DPC and the contractor will prepare Disaster
Preparedness Plan and Emergency Response Plan for
pre-construction, construction, operation, and
decommissioning phases of the Project. The plan will
be submitted to Natural Disaster Management
Cemmittee of Division/State Government and for
approval.

Chapter 9 Public Consultation and Disclosure

Section 9.7
Recommendations for Future
Consuftations

The Project will support the Community Participatory
Committee (CPC) to disclose the information related
to the Project activities.

Chapter 10-Conclusions and Recommendations

Section 10.2:
Recommendations

¢ DPC will develop 1SO 14001 and OHSAS 18001
for better compliance with environmmental
protection and conservation for sustainable
environment and occupational health and safety
management.

¢ DPC will send the collected samples related to
environmental monitoring program during
construction and operation phases to analyze at the
assigned qualified laboratory usder Myanmar
government or qualified private laboratory,

......................................

By: Dawei Power Company Limited

Name: Mr. Panya Visetnut

Title: Assistant Manager
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The Applicable Laws and Legal Commitments for Initial Phase Power Plant Project
in Dawei Special Economic Zone

Applicable Legislations, Guidelines and the Legal Framework of Environmental
Issucs

Past and Present Environmental Legisiation and Regulations of Myanmar

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

To achieve sound envirommental management in Myammar, 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
envircnmental 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 Seplember 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% Oclober 2012. The Ministry of Invirommental Conservation and Forestry
promulgated the Environmental Conservation Law on 30" March, 2012. The
Environmental conservation and Foresiry issued the Environmental Conservation Rules
on the 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, procedures and guidelines-

The Environmental Conservation Law (2012)

The Environmental Conservation Rules (2014)

Environmental Impact Assessment Procedure {(2015)
Emission Quality Standards Guideline (2015)

The Myanmar Investment Law (2016)

Protection the Rights of National Races Law (2015)

The Electricity Law (2014}

Factories Act (1951)

The Public Health Law (1972)

Prevention and Control of Communicable Disease Law (1995)
. The Control of Smoking and Consumption of Tobacco Product Law (2006)
. The Myanmar Iire Force Law (2015)

. The Motor Vehicle Law (2015) and Rules (1987)
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14, The Myanmar Insurance Law (1993)
15. Labour Organization Law (2011}

16. The Settlement of Labour Disputes Law (2012)

17. Employment and Skill Development Law (2013)

I8. The Minimum Wages Law (2013)

19. Payment of Wages Law (2016)

20. Workmen’s Compensation Act (1923)

21. The Leaves and Holiday Act (1951)

22. Social Security Law (2012)

23. Petroleum Act (1934)

24, The Petroleum Rules (1937}

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

26. Freshwater Fisheries Law (1991)

27. Myanmar Marine Fishery Law {1990)

28. The Protection and Preservation of Cultural Heritage Regions Law (1998)
29. The Protection and Preservation of Antique Objects Law (2015)
30. The Protection and Preservation of Ancient Monument Law (2015)
31, The Forest Law (1992)

32. The Special Economic Zone Law {2014)

33. The Engineering Council Law (2013)

34, Myanmar Port Authority Law (2015)

35. 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.

o The project proponent has to pay the compensation for damages if the project
will causes 1njuries to environment under the sub-section (0) of section 7 of said law.

e The project proponent has to purify, emit, dispose and keep the polluted
matcrials in line with the stipulated standards, under section 14 of said law.

e The project proponent has to install or use the apparatus which can control or
help 1o reduce, manage, control or monitor the impacts on the environment, under section
15 of said law.

e 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.

e The project proponent has to comply with the terms and conditions included in
prior permission, under section 25 of said law.

o 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.

2. 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.



o 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.

3. Environment Impact Assessment Procedure (2015)

@ The project proponent has 1o be liable for all adverse impacts caused by deing
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 rescttlement and rehabilitation for livelihood until the effected persons by the
project receiving the stable socio-economy which 1s not lower than the status in pre-
project, under sub-paragraph (b) of paragraph 102.

e 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 (o {ully abide by the
relevant laws, rules, this procedure, EMP and all conditions, under paragraph 103,

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

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

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

e ‘The project proponent has to submit, as soon as possible, the failures of his or
her responsibility, other implementation, ECC or EMP. If dangcrous 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 1t, under paragraph 107.

o 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.

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

o 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,

e The project proponent has fo allow inspector to enter and inspect in working
time and 1f 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 m any time,
under paragraph 113.

o 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.



e The project proponent has to allow inspector to inspect the contracior and sub-
contractor who implement on behalf of project, under paragraph 117.
4. Emission Quality Standards Guideline (2015)

o The project proponent has to emif, discharge or dispose in hne with the
standards stipulated in said guideline.

5. 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, msure the
prescribed insurance in line with the above law. This law focuses as follows;

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

e 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 section 51 of said law.

e The project proponent has to appoint the nationalities only in normal work
without expertise, in line with the sub-section (¢) of section 51 of said law.

e 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 section
51 of said law.

e 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 section 65 of said law,

e 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 employces. in line
with the sub-section (1) of section 65 of said law.

e The project proponent has to pay the wages or salary to the employees in
accordance with the laws, rules, order and procedures in the suspension period, in line
with the sub-section (7) of section 65 of said law.

e The project proponent has to pay the compensation or injured lees 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 section 635 of 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 section 65 of said law.

e The project proponent has to abide by labour laws, in line with the sub-section
(m) of section 65 of 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 bry misuse of project,
in Iine with the sub-section (0) of section 65 of said law.

e The project proponent has to allow to inspect in anywhere of project if
Myanmar Investment Commission inform to inspec{ the project, in line with the sub-
section (p} of section 65 of said law.

e The project proponent has to obtam the permission of MIC before ELA process
and report back this process to MIC, in line with the sub-section (q) of section 65 of 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 proponcent has to disclose to the residents national races all
about the projeci fully.
- The project proponent has to cooperate with the residents national
races.

7. The Electricity Law (2014)

Purpose: to ensure the compliance with the conditions of permission for
productions of electricity, abiding by any stupulation, implementing with the best
practices and paying compensation in line with above law. This law focuses as follows;

e The project proponent will implement the project with the best practices to
reduce the damages on the environment, health and socio-economy, also will pay
compensation for the damages and will pay the fund for environmental conservation,
under sub-section (b) of section 10 of said law.

o The project proponent has Lo take the certificate of electric safety, issued by the
chiet-inspector, before the commencement of power generation, under section 18 of said
law.

e The project proponent has to be liable for damages to any person or enterprise
by failure to abide by the quality standards or rules, regulation, by-law, order and
directive issued under said law, according to sub-section (a} of section 21 of said law.

e The project proponent has to be liable for damages to any person or enterprise
by negligence of project owner, according to sub-section {a} of section 22 of said law.

e The project owner has to comply with the permission for electric searching and
generation, under sub-section (a) and (b} of section 26 of said law.

e The project proponent will inform promptly to chief-inspector and head officer
of related office while occurring of accident in electricity generation, under section 27 of
said law.

e ‘The project proponent will comply with the standards, rules and procedure.
Moreover will allow the inspection by respected governmental department and
organization il it 1s necessary, under section 40 of said law.

e The project proponent will pay the compensation to anyone who is injured or
caused to death in electric shock or fire caused by the negligence or omitting of the
project owner or representative of project owner, under section 68 of said law,

8. Factories Act (1951)

Purpose: to ensure the safety and cleaning of working place, drinking water,
creation of nursing rooms and other needs.

Section 5& 7- The project proponent has to abide by all provisions of this law.

9. 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.
This law focuses as follows;



s 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.

16.  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. This law
focuses as follows;

e The project proponent has to build 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 mstruction or stipulation by
Department of health and Ministry of Health, under section 4 of said law.,

s 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;

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

(dy Occurring of communicable disease which must be informed.

o The project proponent has to allow any inspection, anytime, anywhere If it 1s
need to mspect by health officer, under section 11 of said law.

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

Purpose: 1o ensure the creation of smoking area and non-smoking area in the
power plant area for health and control of smoking. This law focuses as follows;

o 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.

e The project proponent has 1o arrange the specific place for smoking in the
project area and keep the caption and mark 1n accordance with the stipulations, under sub-
section (b) of section 9 of said law.

e 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 (¢} of section 9 of said law.

e 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.

12. 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 matters;

e The project proponent has to institute the specific fire services, under sub-
seclion (a} of section 25 of said law,



¢ The project owner has to provide materials and apparatuses for fire precaution
and prevention, under sub-section (b) of section 25 of said law.

13. The Motor Vehicles Law (2015) and Rules (198§7)

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

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.

14, The Myanmar Insurance Law (1993)

Purpose: the project can cause the damages to the environment and injuries to
public so to ensure the needed msurances 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 msurance for injured person,

s 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
njury to public.

15.  Labour Organization Law (2011)

Purpose: 1o 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 organizalion 1o
negotiate and settle with the ecmployer if the workers are unable to obtain and enjoy the rights
of the workers contammed in the labour laws and to summit demands to the employer and
claim in accord with the relevant law it the agreement cannot be reached.

e Secfion 18 - The project proponent promises to deinand the re-appointment of
worker who 1s dismissed by the employer without the conformity with the labour laws.

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

e Section 20 - The project proponent promises the labouwr 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.

o 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 Chicf [.abour Organization.

16. The Settiement of Labour Dispute Law (2012)
Purpose: to ensure negotialion and discussion belween 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.

o The project proponent has to not change the existing stipulations for employecs
within conducling period before Tribunal, under section 39 of said law.

e 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.

¢ 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.

17. Employment and Skill Bevelopment Law (2013)

Purpose: to ensure the job security and to develop the employee’s skill with the
fund of project owner. This law focuses as follows;

e The project proponent has to appoint employees with the contract in line with
the provision of scction 5 of said Jaw,

o 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.

e 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,

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.

18.  The Minimum Wages Law (2013)

Purpose: to cnsure the project owner pay the wages not less than prescribed
wages and notify obviously this wages in work place, moreover to be inspected. This law
focuses as follows:

o 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) (¢) (d) of section 13 of
said law.

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

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

s 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.

19. 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 accordance with the section 3
and 4 of said law,



o 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 {o 13 in
chapter (3) m respect of deduction [rom wages.

e 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.

20.  Workmen’s Compensation Act (1923)

Purpose: to ensure the compensations to injured employee while implementing in
line with the above law. To abide by the prescribed compensations in various kinds of
myury. This law focuses as {ollow;

e 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.

21.  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;

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

22. Social Security Law (2012)

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. This law focuses as follows;

s 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 scction 15 of said law.

o 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.

23, Petroleum Act (1934)

Purpose: the project will carry the oil in any phase and may import it. So, to
ensure 1o take the license for importation and storage and abide by the stipulations in the
Jicense.

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.

24.  The Petroleum Rules (1937)
Purpose: to ensure the project owner has fo abide by the stipulations for
fransportation 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.

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

Purpose: the project proponent will avoid the disposal of stipulated materials into
river-creek. This law focuses as follows:

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 of said law.

s 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 of said
law.

26.  Freshwater Fisheries Law (1991)

Purpose: according to the sub-section (¢) 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 creek which is freshwater area the safety of {reshwater and aquatics. This law focuses
as follow;

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

27.  Myanmar Marine Fishery Law (1990()

Purpose: according to the sub-section (f} of section 2 of said law, the Myammar
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 avold any water pollution and disturbing to fish
&other aquatic lives in any Myanmar marine water, under section 39 of said law.

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

Purpose: 1o ensure the protection of cultural heritages and the cultural heritage
area from the damage by the natural disaster or man-made. This law focuses as [ollow;

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

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

29.  The Protection and Preservation of Antique Objects Law (2015)

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

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.

30, The Protection and Preservation of Ancient Monument Law (2015)

Purpose: 1o ensure the protection of ancient monument and information about it if
it was in the project area. This law focuses as follows;

-10-



o 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.

 Section 15 - The project proponent has to obtain the prior permission of
Department of Archacology and National Museum if the project area is in the prescribed
area of Ancient Monument.

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.

31, 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.

32. 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.

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

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

o 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 in the high- technical
work and expert work at lcast 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.

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

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

o 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.

° The project proponent has to pay the cost for compensation and resettiement
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.

» The project proponent has to coordinate with the administrative committee to
tacilitate i resetilement process for to not low the original living standards and fulfill
their basic needs, under sub-section (b) of section 80 of said law.

-1i-



¢ The project proponent has to use the project land in accord with the
stipulations, under sub-section (¢) 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 commiftee if any
antique objective or any natural resowrce 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 (&) of section 80 of said law.,

33.  The Enginecring Council Law (2013)

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

¢ The project proponent has o 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.

e The project proponment 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.

34.  Myaumar Port Aunthority Law (2018)

Purpose: to ensure the conservation of water pollution in the port area, This law
focus the following;

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

345, The Export and Import Law (2012)

Purpose: 1o ensure the project proponent to abide by the conditions included in
permit if it is needed to finport 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.

By: Dawei Power Company Limited
Name:  Mr. Panya Visetnut
Title: Agsistant Manager
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Environmenial Mitigation Meazsures and
Environmental Quality Monitoring Program

Environmental and Social Impact Assessment for
Fnitial Phase Power Plant of Dawel SEZ

By:

Pawei Power Company Limited

6™ Floor, Salomon Business Center,

224/A U Wisara Road, Bahan Township,
Yangon, the Republic of the Union of Myanmar
Tel: (951) 535421

Fax: (951) 535421

Prepared By:

TEAM Consulting Engineering and Management Co,, Lid.
151 Nuan Chan Rd., Nuan Chan, Bueng Kum, Bangkok 10230
Tel: +66 2 509 9046
Fax: +66 2 5309 9047

TOTAL Business Solution Co., Ltd.

No. 54, Room No. 704, Waizayantar Tower,
Waizayantar Rd., Thingangyun Township,
Yangon, the Republic of the Union of Myanniar
Tel: +959 401 604 493



Certified the Environmental Mitigation Measures and
Environmental Monitoring Program

Eavironmental and Social Tmpact Assessment for
Tnitial Phase Power Plant of Dawei SEZ

Certified Report by

.......................................................

(Dr. Sirinimit Boonyuen)
Senior Executive Vice President-International
TEAM Consulting Engineering and Management Co., Ltd.



Environmental Mitigation Measures and
Environmental Quality Monitoring Program

Environmental and Social Impact Assessment for
Initial Phase Power Plant of Dawei SEZ

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

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

2. Mitigation Measures and Monitoring Program during Construction Phase (Table 2)
3. Mitigation Measures and Monitoring Program during Operational Phase (Table 3)

4.  Mitigation Measures and Monitoring Program during Decommissioning Phase

(Table 4)
W
ﬁ/;"‘" '7('/ I rr— Sﬂ .............................
Assistant Mana Al Senior Executive Vice President-International Page 1/53
Dawei Power Company Limited TEAM Consulting Engineering and Management Co,, Ltd,
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TRANSLATION

Form Sor.Vor.Lor4
(Cfficiz] Emblem)

PERMIT

CERTIFICATE FOR PREPARATION OF ENVIRONMENTAL IMPACT ASSESSMENT
AITIGATION MEASURE AND M ORNITORING PROGRAME

Permmut No. 25/2558

By virtoe of Section 19 of the Eahancament and Conservahon of Nafopal
Envitonmental Quality Act the National Eavironment Board (NEB) hereby grants this Permil
toe TEAM Censulting Engineering and Managsment Co., Lid, to ceriify the Company as
Quelified Company for preparation of Eovirommental Impact Assessment Mitigaton
Measures and Monitoring Programe with velidity of 3 years effectve as from 29 October
2015 — until 28 October 2018 with terms end condifions as follewing: '

(1) Uncondifomal. «—ov.vooeoeooeooeoe e TR

2)

Given on 12 October 2015

(Signed — Mrs. Raviwan Phuridech
Secrelaiy-General

Bureau of Natural Resources and Bnvironmental Pelicy and Planning



TRANSLATION

(Official Emblem)

Corporate Registration Office of Bangkak,
Department of Commercial Development,

Ministry of Commerce
MNo. Sor Jor.3 054100

CERTIFICATE

This 18 to certify that this company has been registered according to the Civil &
Commercial Code as a juristic person in the category of Limited Liability Company,
Registration No, 0105521011519 on 12 July 1978, with the contents in the documentary
registration on the date of issue as follows:

1. The Company’s name: “TEAM Consulting Engineering and Management Co., Ltd.”

2. The number of the Company’s Directors is comprised of 8 persons listed as follows:
(1} Mr. Prasert Patramai (2) Mr. Sanit Rangnoi
(3) Gen. Wichien Sirisoontormn (4) Mr. Peerawat Premchun
(5) Mr. Wera Sutesopon (6) Mr. Thanasam Khuayjarempanishk
(7) Mr. Chawalit Chantararat "~ (8) Mr. Issarin Patramai/

3. The number or list of directors who can sign binding to the Company consists of Mr.

Prasert Patramai, Mzx. Peerawat Premchun, Mr. Thanasamn Khuayjarempanishk,
Mr. Chawalit Chantararat, and Mr. Issarin Patramai. Two of these directors mutually
sign with affixation of the corporate commeon seal.

4, The Company’s registered capital: 166,052,000 Baht / One Hundred Sixty-six Million
Fifty-two Thousand Balt.

5. The Company’s principal office is situated at 151, Nuanchan Road, Nuanchan, Bueng
Khum, Bangkok 10230 Thailand.

6. The Company's objectives are comprised of 38 items set forth in the copy of
attachiment to fhis corporate certificate of 3 pages, evidenced with the signature of the

Regisirar reaffinrming the certificate, and the official seal of Corporate Registration
Office.

Given on: 15 May 2017
(Signed — Ms. Namthawaen Phong-ampornsophon)
Registrar

Official Seal Affixed

PNS/BPCIM/GES0106/GENDL



TRANSIATION

(Official Emablem)

Corporate Registration Office of Bangkok,
Department of Commercial Development,
Ministry of Commerce

No. Sor Jor, 3 054100

CERTIFICATE

REMARKS:

1. The previous name of this company was “TEAM Consulting Engineers Co., Ltd.”” and
registered alteration to “TEAM Censulting Engineering and Management Co., Ltd.”
on 138 April 2000,

2. This Company has already submitted its 2015 Fiscal Balance Sheet.

3. This certificate is to certify only the contents in the documentary registration for legal
rEason.

4. The registrar may cancel this registration should any essential statements herein be
incorrect or false.

The fact should be found for examination.

PNS/MBPCNGES401 IMGENN



No. Sor Jor.3 054100 issued on 15 May 2017

TRANSLATION

This copy is attached to the
Certificate
Registrar

Official Seal Affixed

The company has 38 objectives as follows:

(1) To provide service in all types of architectural and engineerinng design
work, including survey, experiment and research to obtain information for such designs.

(2) To provide service in education, research, analysis, data acquisition,
evaluation and summary in any general business projects without limitation.

(3) To provide service or be hired to serve in the technical knowledge, survey,
research, analytical, design, evaluation and summary and report on various aspects of
architectural development projects and all branches and specialties of engineering (for
example: civil, structural, transportation, hydraulic, oceanographic, hydrography, water
resources development, industrial, chemical, electrical, survey, mechanical, mining,
sanitation and environmental engineering). Also, to improve on those projects so as to
give the best quality and most econormical results and to prevent waste of resources. The
scope of work covers resources in the water, underground, on land and in the air for the
private sector, sanitation communities, municipalities, government agencies, international
organizations and other countries.

(4) To consult, advise, control operation, provide technical assistance as well
as conduct research, experiznents, analysis and research into any activities for individuals
and junstic persons both in the country and overseas and various intemational
organizations.

{5) To provide management in envirommental control through stages of
initiating development project, country and town planning, construction, project
development, operation, management of resources in the water, underground, on land, in
the air, sound and garbage control.

{6) To establish branch offices in Thailand and overseas in all parts of the
world in order to reach all or one of the company’s cbhjectives.

PNS/BDDYGES401/ 100G EN02



No. Sor Jor.3 054100 issued on 15 May 2017

TRANSLATION

This copy is attached to the
Certificate
Registrar
Official Seal Affixed

The company has 38 objectives as follows:

(7) To borrow money. overdraw from _banks. financial institutions,
government and other organizations. To pawn, mortgage. sell with right of redemption
the company’s properties as credit gnarantee. To make loans to juristic persons or other
persons (except acceptance of mortgage of movable and immovable properties.)

(8) To deal in mass transportation, transport of merchandise and all other
items by vehicles on land, waterways and air, both within the country and overseas
whether 1t will be by personal or other person’s vehicles. This includes purchasing,
selling, exchanging, renting, loaning and hire-purchasing land, sea and air vehicles.

(9) To procure concession, permit, patent and other forms of right that is
deemed beneficial fo the company or affiliated companies.

(10} To enter into limited partnership, to assume responsibility in a limited
partnership or be a shareholder in other limited companies regardless of whether such
partnerships or companies have the same objectives as ours.

(11)To buy, sell, exchange, rent or let for rent of land, buildings and to bur,
sell, appropriate land for sale and build residential buildings and bungalows for rent
(except for hire-purchase purpose)

{12)To do business as proprictor or owner of immovable and movable
properties to be used as offices, plants and for other uses by the company.

{13)To buy or procure share of other juristic persons that have similar
objectives to the company’s or that may be beneficial to the company.

(14)To be broker, agent and comunission agency in all types of trade and

business {except insurance business, association membership recruitment and trade of
securities)

PNS/BDEGESA01/100/GEND2



Nao. Sor Jor.3 054100 1ssued on 15 May 2017

TRANSLATION

This copy is attached to the
Certificate
Registrar
Official Seal Affixed

The company has 38 objectives as follows:

(15)To _buy., sell, rent, hire-purchase, sell with right for redemption and
morigage immovable properties as well as accent pawnine of movable properties.

(16) To engage in frade of rice and granular products, cassava and its products,
corn, sesame seeds, beans, pepper, hemp, ceiba, cotton, lac, casior bean, woods, rubber,
fruits, forest products, herbs, animal hides, animal homs, sugar, animal feeds and all types
of agricultural products.

(17)To engage in trade of machinery, motors, machine tools, labor-saving
devices, vehicles, electrical generators and appliances, refrigerators, air-conditioners,
electrical fans, electrical rice cooker, electrical iron, water pumps, heater, coolers kitchen
utensils, ironware, copperware, bronze ware, sanitary ware, fumiture, electric and
plumbing equipment as well as spare parts and supplies for the aforementioned items.

(18)To engage in frade of medicines for treatment and prevention of human
and animal diseases, medical and chemical supplies, medical and phanmacentical
apparatus, fertilizers, pesticides and insecticides as well as other scientific apparatus.

(19)To engage in trade of papers, stationery, textbooks, printed forms, books,
educational equipment, calculators, printers and accessories, newspapers, filing cabinets
and all sorts of office equipment and automation.

(20)To do business of operating rice farm, orchard, salt, forestry, rubber
plantation, raising of livestock and ranches.

(21)To do business in printing house, providing printing service, printing
books and newspapers for sale.

{(22) To do business in import and export of goods stated in the objectives,

PNSBDD/GESR1/ I0WGEGDZ



No. Sor Jor.3 054100 issued on 15 May 2017

TRANSLATION

This copy is attached to the
Certificate
Registrar
Official Seal Affixed

The company has 38 objectives as follows:

(23) To provide service in lega] mmatters. accounting, engineering, architeciure
as well as advertiging.

(24) To engage in business on guarantee, of liabilities and performance of other
persons, including guarantee for persons coming into and travelling out of the couniry in
accordance with laws relating to immigration, revenue and other related laws.

{25) To act as consultant and provide advise on problems regarding commercial
and industrial, production, marketing and distribution management,

(26) To do real estate development business by selling and buying land either in
cash or credit, renting or high-purchase, including improvement of such land with earth
filling, construction of bridges, roads and water drainage, and installation of electricity,
water supply including other improvements that will be beneficial to the aforementioned
business, for private sector, juristic persons/entities, government authorities, organizations
and state enferprises.

(27)To repair, renovate or medify residential and office buildings, roads,
bridges, natiopal highways and various types of factories, including to provide
consultation service, to design plans and diagrams, estimate construction cost, and install
electricity, water supply and drainage systems. In addition, to provide service in dredging
moats, canals, ditches, rivers, streams, creeks, marshes, lakes, and excavating reservoirs,
tunnels and drainage channels. To improve lanes, roads, sidewalks and drainage pipes. To
fill the land with earth. To provide service in wastewater treaiment. To offer bids in order
to recetve confracts for the aforementioned services from private sector, govermment,
Juristic persons/entities, organizations or state enterprises.

PNS/BDIVGESA0 13 00MGETDZ



No. Sor Jor.3 054100 issued on 15 May 2017

TRANSLATION

This copy is attached to the
Certificate
Registrar
Official Sea] Affixed

The company has 38 objectives as follows:

(28)To__deal with telecommunications equipment, _transceivers, telsx.
telephones, electronic testing device, medical and industrial X-ray machines, hearing aids,
industrial equipment, console, closed-circuit TV’s industrial control device, measuring
instrument, electrical welding machine, electrical transformers, switchboards, elecirical
motors, electronic parts and accessories as well as spare parts and accessories of these
devices.

(293 To buy, sell, exchange, rent hire-purchase calculating machines and
computers both Thai and English languages for use of private sector, sanitary
communities, municipalities, government agencies, international organizations and
various countries. To provide service on statistic analysis of businesses and industries. To
provide service on all types of processing, scientific, engineering, accounting, stock
confrol and telecommunications work including spare parts and accessories of these
equipmernt.

(30} To provide service on consultation, computation, analysis and design of
production systems and all types of program development. To provide service in research
design, analysis of research result in all branches of related computer and maintenance of
machines, computers and all types of calculating machines.

(31)To collect, compile, publish, and distribute statistics and data of
agriculture, industry, commerce, finance and marketing. To analyze and evaluate all

business operations.

{32) The company reserves the right to issue shares of higher value than stated
in the certificates.

(33)To do business and provide service regarding conservation of energy and
solution of envirommental problems from the use and production of energy.

PNS/BDDAGESA0 )/ 100/GEN02



No. Sor Jor.3 054100 issued on 15 May 2017

TRANSLATION

This copy is attached to the
Certificate
Registrar
Official Seal Affixed

The company has 38 objectives as follows:

(34) To carry out trade of construction materials, supplies and equipment, all
kinds of tocls, paints, painting tools, and building decoration equipment.

(35) To do business on confractual construction of buildings, commercial,
residential and office buildings, roads, bridges, dams and tunnels, including construction
of other structures, and public works.

{36)To provide service on systems of wastewater treatment and garbage
disposal.

(37) To provide service for measurement, investigation, testing, certification,
risk assessment including tramning or consulting to support the safety, occupation health,
working environment and related services.

(38) To do business on consultation and providing recommendation to solve the
problems concerning Agriculture And Rural Development Sector, Construction Industry
Development Sector, Energy Sector, Environment Sector, Industry Sector, Population
Sector, Tourism Sector, Transportation Sector, Urban Development Sector, Water
Supply And Sanitation Sector, and related services.

PNS/BDD/GES401I00/GEM2



{Official Emblem) tNo. 1-1003-60-4-038532 lssued on 15 May 2017

(TRANSLATION)
Form Bor Or Jor. 4

Computer-Generated Copy

Additional Amendment Registration and/or Special Resolution
of
TEAM Consulting Engineering and Management Co., Ltd,
Registration No. 9105521011519

This text was amended to include in the registrar 4 __items as Tollow;

Forty-eight Thousand Baht (83.948.000) by issuing a new _common share of Eight
Hundred Thirty-nine Thousand Four Hundred and Eighty shares (839.480) with 2 par

value of One Hundred Baht (100). .

1. Special Resolution to increase Company's capital to Eighty-three Million Nine Hundred

2. Additional Am_endment of Company’s Articie No.4 as follow,
Article No.4 The Transfer of Shares

4.1 The transfer of shares will be effective by registering the
amendments to the shareholders registration.

4.2 If one of the shareholders dies or become bankrupt, the inheritor or
administrator or the one who has right to the shares must bring legal
proof to the company. After the Directors deem it ‘0 be valid and
does not violate the Company’ Article, the Company will register
the person as the sharcholder of the Company.

4.3 In addition to the provisions of this Article’s section, the Directors
may impose any regulations as appropriate regarding the shares.

' 4.4 The Company will not hold or pledge its shares.”

3. Addttional Amendment of the Company’s Directors list as follow;
Five Directors have resigned as follow;
(1) Mr. Suksavasdi Srisupomvanij
(2) Mr. Amnat Prommasuira
(3) Mr. Kittipel Bunnim
(4) Mr. Prasong Wangrattanapranee
(5} Mrs. Siriniimit Boonyuen
Three new Directors have been registered (as shown in Form Gor.) as follow;
(1) Mr. Sanit Rangnol
(2) Gen. Wichien Sirisoontorn
(3} Mr. Issarin Patramai

Signature) . {Signed) .. .. ... ... Director
(Mr, Prasert Patramai. . Mr, Thanasam Khuayjarempanishk)

Page 1 of 2 (Signature) . {Signed) . Registrar
Request of Documentation No.1003260051/10057 (Ms. Nanthawan Phong-ampomsophon)




{Official Emblerm) No. 1-1003-60-4-038532 Isstied on 15 May 2017

(TRANSLATION)

Form Bor Or Jor. 4

Computer-Generated Copy

Additional Amendment Registration and/or Special Resolution
of
TEAM Consulting Engineering and Management Co., Ltd.
Registration No, §105521011319

This text was amended to include in the registrar, total_4 _items as follow;

....... 2

4. To amend the number or list of directors as following;

Item 6. The number or list of directors who can sign binding to the Company consists of
Mr. Prasert Patramai, Mr. Peerawat Premchun, Mr. Thanasarn Khuayjarernpanishk,
Mr. Chawalit Chantararat, and Mr. Issarin Patramai. Two of these directors mutuaily
sign with affixation of the corporate common seal.

(Signature) ..o ASignedy . Director
(Mr. Prasert Patramay ____Mr. Thanasarp Khuayjarempanishlk)
Page 2 of 2 (Signature) .. (Signed) ____ Registrar

Request of Documentation No.1003260051/16057 (Ms. Nanthawan Phong-ampornsophon)




{Official Embiem) No. 1-1003-60-4-0358532 Issued on 15 May 2017

(TRANSLATION)

NEW DIRECTORS
of

TEAM Consulting Engineering and Management Co., Ltd.

All Directors have signed and consented to the registrar to verify the accuracy and
disclose following information for the official use.

1} Mr. SanitRangnoi. ... . age6Q vyears Nationality _ Thai
M Holder of Identification Card No. (3i{1{0foj2|of[of1]s!l0f5]4f4]
{] Other Card No. No.
101 Panya-Indra Road K_han Na Yao District, Bangkok Telephone 05’ 509 9000
Signature . .,
2) Gen, Wichien Sirisooniorn . _age 6l vyears Nationality  Thai
4 Holder of Identification Card No. (slilofofelof1[3]9lol5]1]6]

3 Cther Card No. No.

71/65 Seraneeraya Village, \Iawongprachapattana Road Sl Kan Sub dlsmct Don
Mueang District, Bangkok Telephone 02-509-9000

3) Mr. Issarin Patramal . age43 years Nationality  Thai
& Holder of ldentification Card No. [2[1]0lol6]0]0]9]al0lol8]3]

[.J Other Card No. __ No. .
11 Ramkhamheang 118, Ramkhamheang Road, Sapansoong Sub dtsmct Sapansoong
District, Bangkok Telephone 02-509-9000_

Signature
A e ape  years Nationality
[7 Holder of Identification Card No. I TITTIITTITTT
O Other CardNo. NO. e
VillageNo. . Road_ . Sub-district,  Distriet,
Province Telephone
Signature
(Signature) R (Sigmed) o Director
(Ml Plasc-:rt Patrama1 M=, Thanasam Khuay_larempamshk)
Page 1 of 1 (Signature) . (Signed) . Registrar

Request of Documentation No.1003260051/10057 (Ms. Nanthawan Phong-ampornsophon)




{Gfficial Emblem) No. 1-1003-60-4-038532 fssued on 15 May 2017

(TRANSLATION)
Articles of Association
of
TEAM Consulting Engineering and Management Co., Ltd.
{Amendment)

By the special resolution of the Ordinary Shareholders’ Meeting No. 1/2560 held
on 27 Apri} 2017 which resolved to amend Article No. 4 as following:

Article Ne.4 The Transfer of Shares

4.1 The transfer of shares will be effective by registering the amendments
to the shareholders registration.

4.2 If one of the shareholders dies or become bankrupt, the inheritor
or administrator or the one who has right to the shares must bring
legal proof to the company. After the Directors deem it to be valid
and does not viclate the Company’ Article, the Company will
register the person as the shareholder of the Company.

4.3 In addition to the provisions of this Article’s section, the Directors
may impose any regulations as appropriate regarding the shares.
4.4 The Company will not hold or pledge its shares.
This is to confirm that all above text is correct and consistent with the above
meeting resolution.

(Signed) .. ... Director
Myr. Prasert Patramai

(Signed) . Director
Mr. Thanasarn Khuayjarempanishk




TRANSLATION

{Official Emblemn)

No. Kor.Khor. 0910/4099 Public Debt Management Office
Ministry of Finance
Rama VI Road, Bangkok 10400

22 December 2016
Subject  The Extension of the Thai Consultant Registration

To Executive Director
TEAM Consulting Engineering and Management Co., Ltd.

Ref. TEAM Consulting Engineering and Management Co., Ltd.
Letter No. HC/100G/592946 dated 2 December 2016

With reference to the said letter, TEAM Consulting Engineering and Management
Co., Ltd. expressed its intention to extend the registration with Thai Consultant Database
Centre, Mimistry of Finance

Kindly be informed that Thai Consultant Database Centre has now completed your
extension for TEAM Consulting Engineering and Management Co., as Thai Consultant Type
A, No. 23, TEAM Consulting Engineering and Management Co., Ltd. provides services as
Thai Consultant on the study of agriculture and rural development, construction indusiry,
energy, environment, industry, public relations for population, tourism, transport
communication, urban and community development, as well as water supply and sanitation
since 26 December 2016. Additionally, if TEAM Consulting Engineering and Management
Co., Ltd. has additional experience and information as well as any alteration on other
information kindly inform Public Debt Management Office every quarterly period for the
benefits of updating of information on the Company’s current status.

This registration valid 2 years dated from 26 December 2016, so please kindly run
your additional registration before the expired date to maintain continual registration.

This letter is therefore herewith transmitted for your information and further reference
accordingly.

Respectfully Yours,

(Signed — Mr. Ace Viboolcharern)
Assistant Director
Acting as Director of Public Debt Management Office

Project Loan Office

Thai Consultant Database Centre
Tel. § 271 7999 Ext. 5717

Fax: 0 2357 3576
www.thaiconsult. pdme. go.th/



Certificate of Registration

This certificate has been awarded to

TEAM CONSTRUCTION MANAGEMERNT CO., LTD.

151 Nuan Chan Road, Nuan Chan, Bueng Kum,
Bangkek 10230 Thailand

in recognition of the organization's Quality Management System which complies with

iSO 8001:2015

The scope of activities covered by this certificate is defined below

Construction Management Consultancy Service and
Building [nformation Modelling

Certificate Number: Date of Issue: {Original} Date of Issue:
84790/A/0001/UK/EN 04 December 2047 04 December 2017
Issue No: Expiry Date:
1 03 Decernber 2020

On behalf of the Schemes flanager

lssued by:

MANAGIRERT
SYSTEMS
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Certificate of Registration

This certificate has been awarded to

TEAM CONSTRUCTION MANAGEMENT CO., LTD.

151 Nuan Chan Road, Nuan Chan, Bueng Kum,
Bangkok 10230 Thailand

in recognition of the organization's Quality Management System which complies with

1ISO 8001:2015

The scope of activities covered by this certificate is defined below

Construction Management Consultancy Service and
Buitding Information WViodelling

Certificate Nuraher: Date of Issue; (Original} Date of [zsue:
B4TSHAOO01UKIEN 04 December 2017 04 December 2017
Issue No: Expiry Date:
1 03 December 2020

[ssued by: @W@“‘D On behaiff of the Schemes Manager

W

MANAGEMENT
SYSTIME

0043
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Environmental and Social Iinpact Assessment for Initial Phase Power Plant of Dawei SEZ Final Report

CHAPTER 1

EXECUTIVE SUMMARY

1.1 CONTEXT OF THE PROJECT

1.1.1 Project Background and Preparation

The main objectives of the Eavironmental Social Impact Assessment (ESIA) for
the Initial Phase Power Plant Project are to establish a selid groundwork for environmental
and social management of the Project during ifs construction and operation.

This Project will install multiple units of gas engine generators and a natural gas-
fired combined cycle power plant and associated facilifies in Dawel Special Economic
Zone ( DSEZ). The Project will be implemented in phases to achieve generation capacity
in steps with a total capacity of 420 MW, Its objective is to mifially support operations of
industries to be established in an area in DSEZ designated as the Initial Phase Development.
As DSEZ has no access to the supply from the national power grid, the Project will be a
critical component of the infrastructure development in DSEZ.

According to the Environmental Conservation Law {2014) and the Environmental
Impact Assessment Procedure ( 2015) issued by the Miustry of Natural Resources and
Environmenta! Conservation (MONREC), an EIA study is required for this Project as the
capacity of the power plant is more than 50 MW. Dawel Power Company Limited (DPC)
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.

This EIA study is comprehensively prepared following the EIA Procedure,
relevant laws and guidelines of Myanmar. The Consultant has concluded environmental
and social issues, impacts, mitigation measures, monitoring programs, responsibilities and
cost estimates of each issue during the pre-construction, construction, operation and
decommissioning phases and inserted at the front page of the EIA report.

The Project Proponent comimits:

o To abide by the agreements mentioned in the report’s Project Description
{Chapter 2) '

e To abide by the EMP described/mentioned in Annex 6A-1 to 6A-12 of (GA)
Sub-plan of CEMP, Annex 7A-1 to 7A-7 of (7A) Sub-plan of OEMP and,
Annex 7B-1 to 7B-6 of (7B} Sub-plan of DEMP

e To abide by the agreements mentioned in Chapter § of EMP

TEAM also attaches the Certificate of Recognition to conduct EIA, by the Office
of Environmental Policy and Planning (ONEP), Thatland for reference, as shown after
Official Final Comment of ECD.
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1.1.2 MOECAF’s Comments on Scoping Report

The Scoping Report was submitted in November 2015. The Ministry of
Environmental Conservation and Forestry (MOECAF) had recommendations to revise and
re-submit the scoping report by adding information in various sections, as stated in Section
2.1.2 of Chapter 2.

1.1.3 Related Projects and Developments

The Project is critically linked to the small port and Liguefied natural gas (LNG)
terminal project which will be developed and implemented in parallel fo the Project for
supplving natural gas to the Project.

1.1.4 Presentation of the Project Proponent and the EIA Consultant

DPC was established for this Project by Ttalian Thai Development Public
Company Limited (ITD) with indirect shareholding percentage of 1 00%'. According to the
Concession Agreement, DPC is required to propose a strategic partner who has experience
in power project. In October 2015, Electricity Generating Public Company Limited
(EGCO) has been proposed to DSEZ MC for consideration. After approval by DSEZ MC,
ITD and EGCO will hold indirect shareholding percentage in DPC of 50% and 50%,
respectively.

1.2 OVERVIEW OF 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. In this regard, the Project
Proponent will manage environmental aspects of the Project in accordance with the ISO
14001 environmental management system and OHSAS 18001 occupational health and
safety management systems. Consequently, the Project Proponent will establish an
environmental management system (EMS) for the project and will operate the EMS to meet
the requirements of ISO 14001 and OHSAS 18001, and their guidelines.

! Italian-Thai Development Public Company Limited (ITD) and Rojana Industrial Park Public Company
Limited (ROTANA) have cooperated to establish Myandawei Industrial Estate Company Limited (MIE) on
April 9th, 2015, MIE is to develop the Dawej Industrial Estate and related Infrastructure and Utilities, together
with Township under the synergy of the professional management team and the spectalized advisors.
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122 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. The essence of each category can be briefly

concluded as follows:

The legal foundation for environmental management is the National
Environmental Policy which was translated into actions by the Environmental Conservation
Law (2012} and elaborated for implementation by the Environmental Conservation Rules
(2014). The two legal documents provide the comprehensive legal framework for
environmental management of the country,

Environmental Impact Assessment Procedure (29 December 2015), and National
Environmental Quality (Emission) Guidelines (29 December 2015) are two key legal
instruments for environmental management of development activities through the EIA
process as stipulated in the Environmental Conservation Law.

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
pre-construction, construction, operations and decommissioning. These aspects include: (i)
environmental impacts from the project activities (i) health and safety of community and
employees; (iii) social impact; (iv) cultural impact; (v) ecological resources associated to
forest, wildlife and natural area; and (vi) water resource, coastal and marine environment.

Laws specific to the Project Site is the Special Economic Zones Law (2014) will
facilitate in developing export oriented industries, by providing incentives and additional
needed supply chin industries.

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
Environmental Conservation Department (ECD) in coordination with the regional ECD
and varicus concerned government organizations at the regional, township, and district
levels.

During the project implementation, the DSEZ Management Commitiee and the
DSEZ Supporting Working Body will be responsible for facilitating the resolution of
issues raised by the government parties or the developers/investors.
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1.2.5 International Policies, Guidelines, and Standards

Mpyanmar National Environmental Quality ( Emission) Guidelines, dated on
29 December 2015 will be adopted as the hase guidelines and standards for environmental
management during the entire period of Project implementation. The international
guidelines and standards will be adopted only when the national guidelines and standards
do not exist. The guidelines for thermal pollution of coastal waters are presented in Fable
3.6-110 3.6-4 of Section 3.6 in the main report.

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 1s in the energy sector and the power or electricity generation
subsector.

Project Size

The Project will have a net generation capacity of 420 MW, The project
facilities will be constructed on approximately 37.19 acres of coastal land in DSEZ, about
800 m from Andaman Sea to the west, and 1 km from a small tidal creek to the east. The
site Is vacant and sparsely covered with some sand dune vegetation commonly found in the
region. The site is relatively flat and will need to fill to raise its elevation. The closet village
to the site 1s Nga Pitat. Figure 4.1-3 in the main text is a map showing the project site and
the described surroundings.

Facilities and Infrastructure

The Project will install 9 units of gas engine generators, 5 units of
combustion gas turbine, 5 unit of Heat Recovery Steam Generator and 3 steam turbines
with assoclated facilities, excluding a 115-kV transmisston line that will be constructed
under another project. Salient information on the project facilities and infrastructure are
summarized 1n Table 4.1-1 in the main text. The power plant will use a sea water once-
through cooling system, which will be processed through intake and outfall pipes. They
will be laid from the power plant fo two designated offshore locations.

Detailed designs of the cooling water system and 1ts technical features are
presented in Figure 4.1-4 and described in Section 4.1.7 of the main text. A tentative layout
of the intake and outfall pipes are shown in Figure 4.1-5 of the main text.

The site can be accessible to the power plant site with the coastal road which
will be constructed under the proposed LNG terminal and small port project. The access
road would be linked to roads adjacent to the project site to improve the safety, comfort
and continuity of traffic flow on the project.
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The Administration and Office Building will be constructed with inclusive
of spaces with minimum requirements as defined in Myammnar laws and regulation and/or
International Archifectural Standard, and sufficient facilities/equipment for the staff.

Implementation Schedule

The overall construction period for all phases is planned to complete in 6
years. However, the Notice to Proceed for each phase (NTP) will be entitled to be released
by DSEZ MC upon fulfillment of the requirement under the Concession Agreement. For
gas engine plants, the construction period will be 12 months from the issuance of the NTP.
For CCGT, the construction period will be 24 months form the issuance of the NTP. Figure
4. 1-6 i the main text 1s a bar chart showing tentative project implementation schedules.
The schedules are subject to change depending on the development progress of industrial
estate, the LNG terminal and gas pipeline, and the time required for project review and
approval by the concerned authorities. The construction coutd commence by the beginning
of 2018.

Pre-Construction Phase

Activities in the pre-construction phase will involve site filling and
compaction, construction of temporary facilities and utilities.

Construction Phase
(1) Censtruction Works

The construction will involve civil works and mechanical and electrical
works. The onshore civil works will cover piling, foundation works, concrete floors,
erection of steel building structure and support for process equipment, installation of
building walls and roof, and construction of drainage and wastewater treatment structure.
The offshore civil works will cover laying the intake and outfall pipes.

The mechanical and electrical works will involve installation and
erection of process and utility equipment, sea water intake pumps, stack, process piping,
cabling, and installation of control instrument.

(2) Inputs for the Construction

The construction will require the following inputs:
e  Personnel: about 600 persons at peak of construction

e  Freshwater: about 80 m®/day
(3) Contractual Arrangement

The Project will be implemented on an engineering, procurement and
construction (EPC) contract package. Details on the contractual arrangements for civil
works and mechantcal and electrical works will be worked out and presented in the EIA
report. The Project Proponent will set up a team led by a project manager to oversee and
manage the contracts.
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The Project personnel responsible for employing contractors must
prepare safety plan during pre-construction and construction period, to be harmonized with
relevant rules, regulations and principles regarding preventing of work related accident.

Operation Phase

The power plant will be operated as a base load plant throughout the year,
albeit the allowable scheduled maintenance as mandated in the terms and conditions of the
power purchase agreement.

(1) Inputs

The operations will regularly require the following inputs:
e  Personncl; not more than 50 persons

s  Natural gas: 65 MMSCFD

e  Sea water for cooling purpose: 675,210 m*/day

s  Freshwater: about 1,815 m®/ day (for process use and domestic
consurnption)

(2) Output

The generated electricity will be dispatched from the power plant via a
115-kV conventional air insulated switchyard located in the plant boundary at two voltage
levels, 115 kV directly from the switchyard.

(3) Onrganization for Power Plant Operation and Management

An experienced team of professionals will be responsible for day- to-
day operations, troubleshooting, scheduled and unscheduled aintenances, and
coordination with the contractor under the Long Term Service Agreement (LTSA} which
may be entered into prior to the CCGT commercial operation date.

The O&M team will be led by a president and will be organized into
3 main divisions- operation, maintenance and administration division. The operation

division will have positions dedicated for environmental, social, safety and occupational
health aspects of the power plant operation.

(4) Environmental Management during Operations

The Project will be designed to include the following equipment or
facilities for environmental management during operations:

e  The gas turbine units will be retrofitfed with Dry NOy technology
to increase thermal efficiency and reduce NOy emission.

e Install a Continuous Emissions Monitoring System (CEMS) in the
stack for monitoring stack emission of nitrogen oxides, oxygen, temperature and others.

. e Install facilities for the treatment of wastewater. The treated
effluent will meet the applicable effluent quality standards and acceptaibe for disposal into
the sea or a nautral receiving waters.
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e Noise emissions are to be kept to a minimum. The noise study has
reviewed the suitability of these proposed noise limits, estimated most likely noise levels,
and prepared recommendations for noise control and monitoring. Results are presented in
Chapter 6.

The Project facilities will be designed to fully meet occupational health
and safety {OHS) requirements for thermal power plants. In addition, architectural designs
of all buildings and landscape designs will consider compatibility with the natural features
of the site and the surrounding areas. Need for the ambient air quality monitoring stations
(ASMS) will be determined.

Decommissioning Phase

At the end of its working life, the most appropriate decommissioning
alternative will be chosen. Decommissioning activities will be performed with protection
of health and safety of workers and the public, and prevent the spread of contamination.
Full surveillance and maintenance during the decommissioning operations shall be carried
out, particularly to assure that structures intended to contain contamination remain in an
acceptable condition. Post-decomimissioning activities will be determined based upon
environmental regulatory requirements.

B. Description of Project Alternatives

In planning the Project, the Project Proponent considered alternatives in the
following three subjects: (i} fuel alternatives-between coal and natural gas; (1i) cooling
water system alternatives- among once- through cooling water system by using sea water,
closed cooling water system: by using sea water and close cooling water system by using
fresh water; and (1i1) project site alternatives-site inside the initial phase industrial estate
area and site in the coastal area near the LNG terminal.

1.3.2 Comparison and Selection of the Project Alternatives
A. Fuel Alternatives

The Project Proponent considered natural gas the most preferred alternative
compared to coal considering its advantages over coal as follows: (i) shorter construction
period of the power plant; (ii) more flexibility in operations; (1i1) less requirements for
pollution control; (iv) less requirements for supply infrastructure; (v) smaller foot print;
(v1) higher thermal efficiency; (vii) less cooling water requirement; and (viii) less public
oppositiont. The only disadvantage would be slightly higher cost of power generation
compared to coal. However, the advantages far outweigh this disadvantage.

B. Alternatives for Cooling Water System

The once-through cooling water system is most common among thermal
power plants located near the sea or large river estuaries as the closed cooling water system
using sea water is more difficult to operate. Unlcss impacts on marine ecosystems are
significant, the once-through cooling water system 1s always the most preferred alternative.
Therefore, the Project Proponent selected the once-through cooling water system as base
case.
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C. Alternatives for the Project Site

The two site alternatives are relatively compared based on the following
considerations: (i) cost of gas pipeline and supply risk; (ii) the need for the power plant to
use sea water for cooling purpose; and (iii) access and transport of plant equipment to site.
The coastal area site was the more preferred alternative considering lower fuel supply cost
and availability of sea water supply for cooling water system.

1.4 DESCRIPTION OF THE ENVIRONMENT

1441 Setting the Study Limits
A. Study Area and Scope of the Environment

The study area covers water and land areas within a 5 km radius of the
Project site, a total area of about 78.6 km? or nearly 20,000 acres. As defined, the study
area covers about 9,000 acres of sea water area. Most of the area 1s in DSEZ.

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
secondary sources and limited field surveys carried out by the Consuitant.

B. Local Administration

The study area covers three villages and one community, of which two
villages are in Launglon Township and one village is in Yebyu Township, all in Dewei
District. The villages are Nga Pitat, Nyaung Bin Seik and Mudu (including Ka Myaing
swed). Except Nga Pitat, the other two villages are situated in DSEZ.

1.4.2 Physical Components

The study area is relatively flat coastal area facing the Andaman Sea. A tidal
creek traverses the study area. The entire area has no major economic activities apart from
fishing and agriculture. The fishing community nearest the Project site is Nga Pitat village
which 1s at about 2.23 km from the site. As the study area has no major economic activities,
its natural environment is still unpoituted. Results from the field surveys are as follows:

s  Values of all ambient air quality parameters met World Bank’s air quality
standards. The air-shed of the study area still has a large assimilative capacity.

e Levels of ambient noise and vibration met World Bank’s noise and vibration
standards.

s  Coastal water at three sampling stations was clean as indicated by high
tevels of dissolved oxygen and very low concentrations of heavy metals and organic
pollutants.
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e (Qroundwater in two survey wells was fresh and suitable for drinking.

e  Seca bed sediment samples consisted of coarse and medium sand and were
not contaminated by heavy metals and organic pollutants.

1.4.3 Biological Components

The study area has no conservation forest although patches of degraded forest
arcas still exist consisting of mangrove forest, beach forest, mixed forest, and deciduous
forest.

At least 145 plant species were identified in the area. Few species are listed as
Near Threatened Species (NT) and Vulnerable Species. Nearly 90 small wildlife species
were recorded in the surveys, and most are classified as Least Concern Species (LC).

The marine ecosystem was healthy as indicated by densities and diversities of
phytoplankton, zooplankton, benthos and fisheries. Fishing activities are still small scale
and are not intensive. The coastal water was still rich 1n fish species and aquatic animals,
such as crabs and prawns. Economic importance species are grouper, snapper, emperor, cat
fish, mackerel and tuna and trevally. Four species were classified as Near Threatened
Species (NT) while ten species were classified as Least Concern Species (LC).

1.4.4 Socio-economic Components
A. Socio-economic Conditions

Information about socio-economic conditions of the study area was derived
mainly from interviews of key informants and observations made in the three villages in
the study area as mentioned above. Key findings on socio- economic conditions of these
communities are sunimarized below:

e The study area has a total population 0f 4,019 living in 954 households,
an average houschold size of 4-5 persons, and a female to male ratio of 1.02 to 1.

o« Female and male populations in the communities are nearly equal in
number, and their roles are supportive to each other.

e The people in the study area are rural type people. They have close
relattonship and help each other in the same village.

e  There were no serious health problems in the three villages. Hospital
services are available only in Yebyu and Maungmagan, about 4 tol7 km from individual
village.

e In the two coastal villages of Nga Pitat and Nyaung Bin Seik, fishing
and collecting aquatic animals were main economic activities supplemented by agriculture.
Fish and other marine products are the primary sources of protein and cash income for
them. Mangroves are major resources for their hivings.
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o Farming was the main occupation of people in Mudu Village and Ka
Myaing swea, which is farthest from the sea among the three villages. Forest is also
resources for food and energy for them. Apart from collecting woods for building and fuel,
villagers also produce charcoal for sale.

e  There are no commercial industries in this area. The cottage industry
of shipyard in Nga Pitat Village is based on traditional practice.

o  Average houschold income was about 3,860 USD equivalent per annum
while the annual expense was about 3,082 USD equivalent.

e The average annual household expenditure was similar to the average
annual household income. Therefore, most households in the villages would have no saving
and households with debt would be common.

e  Unemployment was low as villagers were self-employed in fishing and
agriculture.

e Most people received only primary education.

e  Persons who could be considered vulnerable were small in number. By
social structure, the vulnerable groups were taken care of by their families, relatives and
neighbours.

B. Land Use

Nearly half of the 20,000 acre study area is sea area. Of the land portion of
the study area, villages and agricultural areas covered about 45% of the area, degraded
forests accounted for nearly 40% and miscellaneous uses accounted for nearly 20%.

C. Infrastructure
The study area is inadequate in infrastructure and facilities.

Road: The only major road in the study arca 1s the road constructed by
ITALIAN-THAI DEVELOPMENT PLC. (ITD) for DSEZ. This road and village roads are
unpaved laterite roads with light traffic. The roads are rough and dusty.

Electricity: There is no public electricity supply m the study area. Villages
have to get electricity from small generators owned by themselves or other persons.

Water Supply: There are no piped water supply systems in these three
villages. Villagers use groundwater {bored and shallow wells) and rain water.

Waste Management: There are 1o proper solid waste management and
sanitation system in the study area. Waste water is directly discharged onto land or mfo
drainage channels, if any.
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1.4.5 Cultural Components

Religions and Beliefs: The majority of people belong to Dawei ethnic group of
Bamar, practicing Theravada Buddhism and speaking the native language of Dawel.

Sites of Traditional and Historical Value: Temples and cemeteries exist in
every village. An important historical and religious site of Na Bule is nearby, but beyond
the project area.

Natural Resources Use for Livelihoods: The coastal villagers rely mostly on
marine and mangroves resources for their livelihoods. Nga Pitat villagers utilize mangroves
and Britney creek as storm shelters for their fishing boats. Mudu community lives on land
resources. Their major crops are paddy and fruits produced by simple cultivation methods.
Livestock raising is practiced in small-scale mainly for household consumption.

Key Institutions and Organizations: The local communitics pay respect to
their formal and informal leaders. Only youth groups and firefighting teams are active in
some villages. The key community base organizations are Tavoyan Women’s Unton and
Dawei Development Association-DDA.

1.4.6 Vision Components

The study area has a coastal scenery with mountains as distant background. Its
landscape has no appeal. Na Bule and Maungmagan beaches are beautiful beaches with
tourism potentials but these two places are 7 kim and 11 ki from the Project site,
respectively.

1.5 IMPACT ASSESSMENT METHODOLOGY AND APPROACH

1.51 Methodology

The EIA investigation covers environmental and social issues of the Project
construction and operation phases as prescribed in the EIA Procedure. For each Project
phase, the EIA investigation began by identifying relevant environmental and social issues
and receptors based on the nature of Project works and the physical, ecological, and socio-
economic characteristics of the study area. Subsequently, the impact assessment of each
identified issue was carried out in steps as follows:

1) Estimate magnitude of the environmental issue based on Project
information. Examples of the magnitude of environmental issue are the number of truck
trips that will be required for fransporting construction materials, and the emission rates of
NO..

2) Identify best practicable measures to minimize the magnifude of the issue,
through design, construction method, or good construction practices, if possible, and o
comply with applicable laws and regulations. For example, use low NOy burner to minimize
the emission load of NOy and comply with the emission standard, and neise reduction at
sources to minimize the noise level.
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3) Estimate the remaining magnitude of the issue based on the efficiency of the
mitigation measures reported in various references. For example, the amount of NOx
emission with the low NO, burner technology can be calculated from the efficiency of this
technology or from the supplier’s guaranteed concentration of NOy in the flue gas.

4) Compare the remaining magnitude of the issue with applicable source
standards. If the remaining magnitude of the issue does not meet the applicable source
standards, additional measures will be required to further reduce the remaining magnitude
of the issue. For example, best practicable measures will be implemented to minimize the
wastewater volume and the amount of pollutants. If the wastewater to be discharged from
the power plant does not meet the effluent quality standard, the wastewater must be treated
to produce the effluent that meets the eftluent quality standard.

5) Calculate or estimate the impact of the remaining magnitude of the 1ssue on
ambient envirommental quality. For example, calculate the dispersion of the remaining
amount of NOx in the flue gas in the ambient air around the Project site. The results will be
increases in NOx in the ambient air at various locations around the Project site.

6) Compare the resulting ambient environmental quality with the applicable
ambient environmental quality standard. Despite the emission standard is met, the resulting
ambient NOx level may be higher than the maximum penmissible level of NOy in the
ambient air quality standards by any reasons. In this case, the impact of NOy emission on
ambient air quality could be reduced by treatment of the stack gas to reduce the NOx
emission or by increasing the stack height.

7) Determine the significance of the impact and the priority of the
environmental issue in environmental management. The impact of an environmental issue
is divided into 5 Jevels based on six criteria or considerations as shown in Table 1.5-1. The
criteria will need to be modified to make them specific and relevant to each envirommental
issue.

TABLE 1.5-1
LEVELS OF IMPACT OF THE ISSUE IN ENVIRONMENT MANAGEMENT

Cansideration Lovel of Impact or Siandticance of e Issue in Environnenta] Managetnent
Critical Major Morerate Ivimar Insymifcan

Mlagmilude of the Beuse Very large Larme v Small Wery small
Nature of the issue Lireveratie Trreversihle Reversible Reversihle Reversible
Duration of the Bsue Fornununl Lony Reiatively short Short Very short
Ay implementing best avalluble reasures
|-the Temainitg mapniude can meet ihe source standards | No No . Xes Yey Yeg |
Inipacts of the remaining magnitude on ambient e guality
-resulting ambient env quality canomeet the ambient standards ¢ No Yes ey Yes | Yes
Scnsili\'h) of'the inpacted area i ery High igh Mediun Lo Relatively Low

i i

Key environmental impacts including risks during the pre- construction,

construction and operational phases of the Project were identified and preliminarly
assessed based on nature and scope of the Project, environmental and socio- economic
settings, and the nature of Project construction and operation. Key findings are summarized
below.
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1.5.2 Impact Assessment During Pre-Construction and Construction Phases

Due to overlapping and continuation performance of project activities during the
two phases of pre- construction and construction at the project site, impacts arisen in these
two phases would be similar as generated from the same sources. Therefore, the Consultant
has imtegrated the impacts and mitigation measures of these two phases together.

A. Impact Assessment

Project activities during the pre- construction and construction phases at the
project site would create short-term and reversible environmental disturbances common to
all construction projects. These cominon environmental and social issues need to be
managed in relation to their sources are:

Environmental Impacts comprise:

e Fugitive dust from site clearing, excavation works, transportation of
materials, movement of heavy vehicles and haulage trucks on unpaved road

e Gaseous emissions from use of diesel-powered, vehicles and generator
sets

e  Noise from various types of machinery, especially piling machines
e  Wastewater from domestic sewage, wash water and surface runoff

o Construction waste from vegetation, spoiled materials, material
debris, hazardous waste and domestic wastes

o Traffic from transportation of construction wastes, matcrials, and plant
equipment

e Marine ecology from laying of intake and outfall pipeline

Sacial Impacts comprise:

e Loss of Britney Creek from filling of section of Britney Creek within
the Project site

¢ Local economy from income generation by the Project employment

o Livelthood from laying the intake and outfall pipelines at undemeath
walking tract, creek and seabed

e Infrastructure and services from competing use of limited
infrastructure and services between the locals and construction workers

e  Culture and tradition from in-migrated construction workers
e  Community health, safety and security from labour influx

o Stakeholders’ negative attitudes toward the Project from nearby
communities

These environmental and social disturbances will be transient and the
aftected environment will return to normal as soon as the activities are completed. Their
consequences or mmpacts on the three villages would not be significant considering the
distances between the villages and the construction site.
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B. Results of Impact Assessment and Proposed Preliminary Mitigation
Measures

The impact of each identified issue was assessed and overall proposed
mitigation measures are sumimarized in Table 1.5-2.

In overview, environmental issues in the construction phase are small in
magnitude and could be effectively addressed using well-established conventional
measures.

1.5.3 Impact Assessment during Operational Phase
A. Identified Environmental Issues
The power plant management will have to manage the following issues:

Environmental Impacts comprise:

e  (aseous emissions of air pollutants generated by combustion of natural
gas, including NOx

o Ambient noise of gas engine generators, gas turbine generators, heat
recovery steam generation equipment (HRSG); steam turbine generators

o  Wastewaters from HRSG blow down and quench water, domestic
sewage, plant wash water, demineralization unit

¢ Cooling water intake from cooling water system
s  Thermal discharge from cooling water system

®  Occupational health and safety of power plant personnel, particularly
excessive noise and heat in the working areas inside and outside the power plant.

Social Impacts comprise:

s Community devclopment support positive impact to provide
community

¢  Community health, safety and security of communities near the
power plant

These envirommental (and social) issues have to be adequately managed to
minimize their impacts and fulfil legal and social obligations.

Visual pollution caused by the power plant will not be an issue as the Project
area is flat and has no places of natural beauties. The appearance of the Project’s tall
structures, particularly the power plant stack would not create an unsightly view of the
Project area.

The Project area has no known sites of cultural or archaeological
importance. The operation of power plant will also use only about 50 workers. Therefore,
the Project operations will have no direct impacts ou the local cultural and archaeological
heritages.
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B. Results of Impact Assessment and Proposed Preliminary Mitigation
Measures

The impact of the first five issues and OHS was assessed and the results are
summarized in Table 1.5-3. Details of noise prediction and air quality modelling are
presented in the main text.

In overview, the use of low NOy burner minimizes the NO, emission
problem. Noise impact on the receptor will not be significant. Wastewater from all sources
is very small compared to the dilution volume of the coastal water. The losses of small
marine organisms will not be significant. Therefore, all environmental issues in the
operational phase are small in magnitude and they could be effectively addressed using
well-established conventional measures.

For public safety of communities near the gas pipeline and power plant, the
main concern is risks from fires and explosions of the power plant. The impacts on nearby
communities will not be significant due to the distance from the power plant. This subject
is discussed in the risk assessment.

Impacts on livelihoods of people living near the Project facilities would be
small considering only 50 workers will be employed. Provision of community supports
should be considered.
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1.54 Empact Assessment during Decommissioning Phase
A. Tdentified Environmental Issues

During the decommissioning phase of this Project, the power plant
management will have to manage the following issues:

Environmental Impacts comprise:

e  Fugitive dust from demolition work, excavation works, transportation
of excavated materials movement of heavy vehicles and haulage trucks on unpaved road.

e  Gaseous emissions from use of diesel-powered and vehicles.
e  Noise from machinery and demolition activities.

o Demolition waste from spoiled and excavated materials, material
debris, hazardous waste and domestic wastes. '

e Traffic from transportation of material debris, some structures and
equipment.

Social Impacts will be occupational, safety and health of the operational
staff and workers on decommissioning works.

These environmental and social disturbances will be transient and the
affected environment will return to normal as soon as the activities are completed. Their
consequences or impacts on the three villages would not be significant considering the
distances between the villages and the Project site.

B. Results of Impact Assessment and Proposed Preliminary Mitigation
Measures

The impact of each identified issue was assessed and overall proposed
mitigation measures are summarized in Table 1.5-4.

In overview, environmental issues in the decommissioning phase are small
in magnitude and could be effectively addressed using well-established conventional
IMEASUrES.
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1.5.5 Risk Assessment

1.5.5.1 Conceptual Framework

Section 6.6.1 of the main report discusses the concept and meaning of an
envitonmental risk, objectives of environmental risk management, and the environmental
risk management planning process. In essence, an environmental risk is one of several risks
of the Project that will have to be planned and managed as part of Project risk management
during the construction phase and the operational phase of a project in parallel with other
categories of project risks. The concept and principle of project risk management are
therefore applicable to environmental risk management.

Based on the concept and principle of project risk management, an
environmental risk in the context of this Project is considered as: “an event which may or
may not occur, but if it occurs it will have negative consequences on the achievement of the
Project’s environmental management objectives, i.e. compliance with environmenial
performance requirements prescribed by MONREC and other authorities, and as agreed
or committed with the stakeholders, particularly the surrounding communities.”

Eavironmental risk management planning invelves: (1) identify uncertain events
(risk events) which may occur with consequences on environmental compliance of the
Project; {ii) for each identified event, assess its likelithood of occurrence and the level of its
consequences on environmental compliance; (iil) identify underlying causes of the risk
event; (iv) devise risk mitigation measures to address the identified causes of the risk; {v)
classifying the risk into major, moderate and minor risks based on its likelihood of
occurrence and significance of its consequences; and (vi) propose arrangements for
implementing the risk mitigation measures. The results of risk classification for the entire
project could be presented in a simple risk mafrix (see Figure 6.6-1 in the main text).

1.5.5.2  Environmental Risk Management-Construction Phase

Envirommental risk management planning for the construction phase was
conducted based on the above conceptual framework and the nature of construction works,
two risk events were 1dentified.

e  The Project may not be able to comply with environmental requirements
prescribed by MONREC or other concerned authorities.

e The Project may be opposed to by stakeholders, especially the nearby
communities.

In addition, the testing and commissioning of the power plant could involve fire
and explosion risks which are similar to risks during operation. The risk during the testing
and commissioning was therefore included in the operational risk assessment.

The two identified risks were analyzed and the results are presented in Table
6.6-1 of the main text, covering their consequences, underlying causes and mitigation
measures. {n essence, the measures for managing the first risk event are to ensure that: (1)
the EPC contractor and subcontractors clearly understand environmental performance

PCT/ENY-IPO3356/FRREI 739-CH | Page 1-23



Environmental and Social Impact Assessment for Initial Phase Power Plant of Daweil SEZ Final Report

requirements of the Project that they have to incorporate in designs and comply with during
construction; (ii} the EPC contract is clear and specific on environmental management
obligations of the EPC contractor and subcontractors; (3ii) supervision of the EPC
contractor and subcontractors by the supervision consultants will be efficient and effective;
and (iv) changes in design, materials, equipment, construction methods, and environmental
requirements must be strictly processed in the change management procedure.

Measures for managing the second risk will be related to public information
disclosure, community development support, collaboration with the concerned authorities,
and efficient management of the public complaint management process.

The environmental non-compliance risks during construction should be
considered moderate risk while the public opposition risk should be considered minor risk.

1.5.5.3 Environmental Risk Management-Operational Phase

Environmental risk management planning for the operational was conducted
based on the above conceptual framework and the nature of operation of the Project’s power
plant. During the operational phasc, two categories of risk events should be considered. The
first category covers recognized hazards in gas-fired power plants include gas leakage with
consequential fire and explosions, internal explosions, and failure of rotating machinery.
The second category covers non-compliance with pollution control requirements,
particularly gaseous emissions and wastewater disposal. The two categories of risks were
discussed and analyzed in Section 6.6.3 of the main text.

Measures for managing the operational risks are discussed in Section 6.6.3 of
the main text. In essence, the measures will involve contractual arrangements to ensure that
the EPC contractor: (i) clearly understands design requircments regarding operational risks;
(ii) incorporates various safety guidelines and standards for gas-fired power plants in the
design and specifications; (iii) establishes effective systems and procedures for quality
contro} of design, manufacturing, installation, construction, operational procedures, and
operator training; (iv) conducts a detailed HAZOP study after the designs and specifications
are completed; (V) prepares a detailed program for testing and commissioning that
incorporates all safety measures, such as the use of inert gas in gas purging; (vi) prepares
detailed O&M pracedures covering all risky operations; (vii) design and conduct rigorous
training of power plant operational team; and (viii) prepares an emergency response plan.
The power plant operational team will need to ensure adequate technical and management
capacity to strictly implement the safety management procedures and be ready to
implement the emergency response plan whenever the need arises.

No specific measures will be required for managing the pollution control risks.
The risks could be managed through the environmental management related to gaseous
emissions and wastewater management.

The operational risks were considered moderate risks while the pollution control
risks should be considered minor risks.

POTAENV-IPOI3S6.FR/RE 1 759-CH] Page 1-24



Envirenmental and Social Impact Assessment for Initial Phase Power Plant of Dawei SEZ Final Report

1.6 CUMULATIVE IMPACT ASSESSMENT

As DSEZ has no access to supply from the nationa! power grid, the power
generation capacity for DSEZ will have to be increased after the power plant of this Project
operates at full capacity. Thercfore, to make the Cumulative impact assessment (CIA) of
this Project more meaningful, the CIA should be conducted for a plausible scenario of new
power plant project in DSEZ.

The cumulative impacts on NO; conceitrations in the ambient air in 2045 are
investigated for the 5,864 MW generation. The investigation is made in two case: (i) all
new power plants will adopt the stack height of 35 m as in the Project’s power plant; and
(i) all new power plants will adopt the stack height of 70 m which is recommended as
Good Engineering Practice Stack Height Regulation of the EPA of State of Tennessee,
approved on October 19, 1988.

The air quality prediction results clearly indicate that the study area could
accommodate a total 5,864 MW power production in 2045 provided that all new power
plants will use the natural gas-fired combined cycle process and a stack height of 70 m. If
the stack height is less than 70 m, the air quality standards will not be met unless NOx is to
be further reduced. Based on the existing background level of NOa, about 30% of the
absorptive capacity of the air-shed would still be available for industrial activitics which
could generate NOo.

The data taken from Table 6.5-4 and Table 6.5-5 in the main text. The predicted
maximum concentrations of NO; and locations in the study area are given Table 1.6-1.
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1.7 ENVIRONMENTAL MANAGEMENT PLANS

1.7.1 Scope of Environmental Management Plans

As prescribed in the EIA Procedure, the EIA investigation prepares two
environmental management plans (EMPs)-one for the construction phase (CEMP) and one
for the operational phase (OEMP). The two EMPs have considerable details compared to
brief EMPs in most EIA reports. Nevertheless, at this Project planning stage, the two EMPs
are invariably framework or conceptual plans providing principles and guidelines for
environmental management of the Project during construction and cperation. The two
EMPs presented in the main text are considered and referred to as the Project Proponent or
Owner EMPs. The EPC contractor will be required to elaborate the Owner-CEMP to
prepare a detailed Contractor-CEMP based on the final designs and construction plan to be
prepared by the EPC contractor. The EPC contractor will also have to elaborate the Owner-
OEMP to prepare a detailed Contractor OEMP in due course before the commercial
operation based on the actual construction, results of plant commissioning, and final
operational procedures.

1.7.2 Application of the Owner-EMPs

During construction, the EPC contractor will implement the Contractor-CEMP
under the supervision of the Project Manager. The Owner’s power plant operation team
will review and revise the Contractor-OEMP as appropriate to prepare its own final OEMP
for implementation during the operational phase.

1.7.3 Project’s EHS Policy and Commitments, and Legal Requirements

Environmental management of the Project during construction and operation
will be guided by the EHS policy of the Project Proponent to be established with
commitment of sustainable development principle, and by applicable legal requirements.
Consequently, the Project Proponent will establish an environmental management system
(EMS) for the project and will operate the EMS to meet the requirements of ISO 14001 and
OHASS 18001.

Environmental management of the Project will comply with legal requirements
pertinent to the EMP prescribed in the draft Electricity Law 2013, the Environmental
Conservation Rule 2014, the EIA Procedure (29 December 2015), and Myanmar National
Environmenial Quality (Emission) Guidelines {29 December 2015).

The requirements prescribed in the EIA Procedure cover all issues of
environmental management as summarized in Table 8.2-1 of the main text and presented
herein as Table 1.7-1 for ready reference.
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TABLE 1.7-1
. CONTENT OF THE EIA PROCEDURE RELEVANT TO THE EMPs

Content of the EMPs 63

IIIII Proj ect Approval.Requjrements

o Tssuance Sf an #,CC' 70
- Conditions of the ECC! 87,89, 90,91, 92, 93, 94, 90, 97, 98
- Submission of an CEMP and OEMP 91, 94
Revision and updating the EMPs | 94, 97, 98, 69
Implementing the EMPs | 102, 103, 104
Monitoring and Reporﬁﬂg. s
- Responsibility for Monitoring 106, 107 -
- Submission of Monitoring Report 108
- Content of Monitoring Report 109

- Disclosure of Monitoring Report 110
- Inspection by MONREC 111-122

Remark: ¥ Environmental Compliance Certificate

According to Article 102 (a), the Project Proponent shall bear full legal and
financial responsibility all of the Project Proponent's actions and omissions and those of its
contractors, subcontractors, officers, employees, agents, representatives, and consultants
employed, hired, or authorized by the Project acting for or on behalf of the Project, in
carrying out work on the Project.

Article 103 states that the Project Proponent shall fully implement the EMP, all
Project commitments, and conditions, and is liable to ensure that all contractors and
subconiractors of the Project comply fully with all applicable Laws, the Rules, this
Procedure, the EMP, Project commitments and conditions when providing services to the
Project.

1.74 Summary of CEMP and Arrangements for the Implementation
Implementation of Construction Environmental Management Plan (CEMP)

The Project Proponent will ensure that the Contractor-CEMP will incorporate all
mitigation measures as prescribed in the Owner-CEMP in preparing defailed designs of the
power plant and its assoctated facilities, construction methods, and specifications. The issues
will be managed during the construction phase: (1) general construction, (ii) notse and
yibration; (iti) waste management; (iv) air quality management, (v) wastewater
management; (vi) traffic management, (vii} OSH management, (viii} resource management,
(ix) CSR and (x) mangrove resource management program. A sub-management pian for each
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of the identified issues is prepared and the twelve sub-plans are presented in Appendix 64 of
Volume I1.

An environmental management will be a functional unit in the project
management organization, as structures in Figure 8.3-1 of the main text.

Responsibilities

The Contractor will implement the Contractor-CEMP under supervision of the Owner’s
Project Manager through the Construction Supervision Consultant. The Contractor will field an
EHS manager to be in charge of all aspects of the implementation of the Contractor-CEMP.

The Confractor will be instructed by the Owner’s Project Manager to take
corrective actions for any identified non-compliance with prescribed envirormmental indicators.
The Contractor is required to establish own procedure for corrective actions related to EHS non-
compliances. The Contractor will be required to conduct an investigation of the non-
compliance to determine its root causes and formulate effective actions to correct the root
causes. The Coniractor will report to the Project Manager the results of taking corrective
actions. The Contractor will also be required to prepare an emergency response plan and
establish adequate capacity for implementing the emergency response plan.

Monitoring

Monitoring, evaluating, and reporting (MER) of the environmental performance
of the Contractor wiil include scheduled monitoring of the indicators related to each impact
issue as indicated in each sub-plan. The Contractor will submit monitoring reports every
6 months, one for internal use and another for reporting to MONREC.

Budget is allocated for monitoring cairied out by a third party only, but not for
internal monitoring as it will be undertaken by monitoring team as mentioned above.

Menitoring by the third party will be officially cairied out for air quality, noise,
wastewater, marine resources and traffic twice a year over the construction period. Total
cost of monitoring and evaluation of the Project’s environmental and performance is
provisionally estimated, as shown in Table 8.3-3 of the main text.

An audit is proposed at the end of the first year of construction and another audit
at project completion.

1.7.5 Summary of OEMP and Arrangements for the Implementation
Implementation of Operation Environmental Management Plan (OEMP)

The OEMP will require much less activities and a much simpler EMS compared
to those of the CEMP. No environmental impact mitigation measures will be required apart
from routine inspection and maintenance of power plant. The power plant management
organization will implement sub-plans of noise, air quality, wastewater, OSH management
and community support program, as presented in Appendix 74 of Volume I1.
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The power plant management organization will set up a simple Environmental
Management System {(EMS) for its O&M activities. This EMS will focus more on
occupational health and safety of power plant workers which are less than 50 persens, and
on monitoring of changes in air and water quality, noise level and marine ecology at the
area related to intake and discharge point of the seawater.

The MER will include scheduled monitoring of air quality, noise and water
quality. Environmental reports will be prepared for submission to MONREC and other
concerned authorities every 6 months.

An environmental management will be a functional unit in the power plant
management organization, as structures in Figure 8.4-1 of the main text.

Responsibilities

The OEMP will be implemented by the power plant O&M team as part of the
Q&M of the power plant. During the operalional phase, environmental management
activities will be routine and the power plant organization will be responsible for
envitonmental performance of the power plant.

Monitoring

Monitoring of environmental performance will be carried out through the project
life. Internal monitoring will be performed frequently as required. Monitoring by the third
party will be officially undertaken within 2 period separations. The first period will be for
the first five year after commissioning and the second period will be from the 6™ year
onwards throughout the project life.

A budget will be allocated for monitoring and evaluation carried out by the third
party, covering air quality, noise, wastewater and marine resources. Total cost of
monitoring and evaluation of the Project’s environmental and performance is provisionally
estimated as shown in Table 8.4-2 of the main text.

Corrective actions are described as part of the management of the implementation
of the community support. The process is discussed in the sub-plans.

1.7.6 Implementation of Corporate Social Responsibility (CSR)

Aiming at creating good understanding between the stakeholders and the Project
Proponent, the Project will establish and implement CSR throughout the Project life. The
same CSR implementation would be applied for all phases. The support will be on
education, health care and sanitation, religions and culture, socio-econommic development
in the form of giving prioriy on employment opportunity, occupation promotion on
agriculture, handicraft promotion and fishery product, gender development, regular
meeting with communities, and reporting on results the project implementation, mitigation
measures and monitoring.
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1.7.7 Implementation of Grievance Redress Mechanism

With the aim of solving the conflicts between the stakeholders and the Project
Proponent, the Project will establish and implement grievance redress process throughout
the Project life. The process is proposed as mechanism for ensuring that public complaints and
concerns related to the Project implementation will be effectively addressed as soon as possible.
The same process will be applied for all phases.

Figure 1.7-1 and Figure 1.7-2 illusirate grievance redress process during
construction and operation phases respectively.

1.7.8 Summary of DEMP

The DEMP will require much less activities and a much simpler EMS compared
to those of the CEMP. No environmental impact mitigation measures will be required apart
from routine inspection and maintenance of power plant. The power plant management
organization will implement sub-plans of air quality, noise, waste, traffic, OSH management
and social environmental management. Monitoring on these sub-plans will be carried out
accordingly. The monitoring report will be simple and straight forward to the results.
Report to MONREC will be submitted when completion of decommissioning operatiomn.

Appendix 7B of Volume II presents implementation and monitoring activities
of these sub-plans.

Function of environmental management, CPC as well as a grievance redress process
will be continued from operation phase to this phase.

1.7.9 Emergency Response Plan

The emergency response plan will be prepared to cope with accidents and
emergencics which may occur during the pre-construction, construction, operation and
decommissioning phases. Considering the nature and magnitude of these four phases, the
emergency response plan would deal with work accidents and accidental fires. The
effective plan will help the emergency situation of the power plant to return to normal
situation as early as possible and minimize injuries and loss of lives, damage to properties,
annd construction delay.

The emergency response plan will be a part of the OSH system. Facilities to be
provided on site will contain at minimum the following: fully equipped first aid station,
fire-fighting equipment, arranged access to emergency services of the local hospital, and
direct communication link with local firc brigades and other relevant government
authorities and the local police station.

The emergency response plan will comprise: emergency procedures,
firefighting plan, contingency plan, accidental plan, evacuation plan and recovery plan.
Details of each pan are described in Section 8.6-Emergency Response Plan of the main
text.
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1.8 PUBLIC CONSULTATION AND DISCLOSURE

1.8.1 Purposes of the Consuitation during the Preparation of EIA Report

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

o 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

e secking views of the stakeholders on the Project and mitigation measures

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

Results of the public consultation were useful to the formulation of
envirenmental and social management plans for the Project.

1.8.2 Methodology and Approach

Public Consultation during preparation of EIA report was conducted in two
periods, following the Administrative Instruction of Environmental Impact Assessment
Procedure. The methodology and approach is as follows:

1.8.2.1  ldentification of Stakcholders and Group Affected by the Project

The public consultation and disclosure was focused on the following groups of
Project stakeholders:

e (Government agencies at the national, regional and local levels with direct
responsibilities for the administration of the EIA process for environmental, local
administration and social clearance of the Project.

e  Various government departments responsible for development of various
sectors, and community based organizations

e  Three villages and one community situated in 5 kilometers radius of the
Project site, namely Nga Pitat and Nyaung Bin Seik in Launglon Township and Mudu
which includes Ka Myaing swea in Yebyu Township.
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1.8.2.2 Methods of Consultations

The main method used in consultation was public meetings, complemented by
disclosure of project information through presentation.

1.8.2.3  Approach to the Public Meetings
The following approach to the public meetings was adopted:

e  Each meeting at the community level was organized with assistance of
Township Admimstration and village headmen in inviting participants, and in making
arrangements for the meeting venue and issuing invifations.

e  Representatives of the Project Proponent and the Consultant jointly
conducted the meeting. They provided information on brief Project information including
Project development plan, the EIA study mcluding clarifications on issues related to
impacts of the Project. Representatives of two parties responded for answering questions
from the meeting or clarifying points raised in the meeting.

e  For the second period of meeting, major impacts and mitigation measures to
minimize the impacts were presented in addition.

s  The meeting then provided an open forum for discussions.

1.8.3 Summary of Consultation Activities Undertaken

The two periods of consultation meeting were held between 6 to 8 October, 2015
and 1 to 3 December, 2015 respectively. The summary is shown in Table 1.8-1 and Table
1.8-2. Name of villagers in the three villages and one community who attended the meetings
are listed in Appendix 94 of the main text.
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TABLE 1.8-1

THE FIRST PERIOD OF CONSULTATION MEETINGS WITH THE

PROJECT’S STAKEHOLDERS

o Mt
© ‘Datesltiie

6 October 2015

SWEB-Support Working Group (total of 6 persons)

G.00-10.30 hrs.

1. Mr. Aung Kyaw Nyien

Secretary/Myanmar Port Authority

| 2. Mr. Aung Hone Than

Officer, Administration Department

3. Mr. U Thet Qo

Officer, Labour Department

4. Mr. Khin Hiun

Officer, hmmigration Department

5. Mr. Kyaw Min Qo

Chief Officer, Myanmar Police Force

6. Mr. Wai Linn Zaw

Officer, Administration Department

SWD Office

6 October 2015

CGovernment Authorities at Regional and Local Levels

14.00-15.00 hrs.

Government Office (1 person)

5 1. Mr. Daw Let Let Htwe Head of Yebyu Township Administration Yebyu Township
11.30-12.00 hrs. i
{1 person) Office
2. Mr. U Tin Thein Seerctary of Tanintharyi Regional Tanintharyi Regional

Government Office

16.30-17.50 hrs.

3. Mr. U Aung Khine Soe

Deputy Director of Environmental Conservation
Department for Tanintharyi Region
{1 person)

LCD Office. Dawel

7 October 2015

The General Public : Loca

1 Community Groups

9.30-11.00 hrs.

1. Mudu and Ka Myaing
swea Villagers

» Village headman, village committee,
commuaity Ieaders and villagers
(total of 73 persons)

¢ U Aung Khine Soe, Deputy Dircetar of
Envirenmental Conservation Department
in Dawei {1 person)

At the house of Muda
Village Headman

8 October 2015

The General Public : Loca

1 Community Groups

9.30-11.00 hrs.

1. Nyaung Bin Seik
Villagers

Village headman, village commiltee,
convmunity leaders and villagers

(total of 40 persons)

The temple of Nyaung
Bin Seik Village

14.00-15.30 hrs,

2. Nga Pitat Villagers

Village headman, village cormmittee,
community leaders and villagers

{total of 67 persons}

Community hall of
Nea Pluat Village
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TABLE 1.8-2

THE SECOND PERIOD OF CONSULTATION MEETINGS WITH THE

PROJECT’S STAKEHOLBERS

) Organizatio

2 December 2015

Government Authorities at Regional and Local Levels (total of 20 persons)

9.00-11.00 brs,

1. Mr. U Khin Maung
Cho

Directory of General Administration
Department of Dawel District {7 persons}

2. Mr. U Hrun Wai Oo

j Etectric Power C orporation of Dawei District
i {1 person)

3. Mr. U Aung Hom Than

SWB: General Administration Department
(1 pcrson)

4. Mr. U Thet Co

SWB: Department of Labor (2 persons)

5. Mr, U Khin Maung
Win

SWB: Myanmar Port Authority {1 person}

-1 6. Mr. U Kyaw Maw Htun

SWB: Immigration (2 persons}

7. Mr. U Aung Khine Sce

Deputy Director of Envirormmentat Conservation
Department for Tanintharyi Region
(3 persons)

8. Mr. U Hiun Win Myint

Director of Regional Fishery Otficer
(2 persons)

9. Mr. U Kyaw Naing

General Administration Department of Yebyu
Township {2 persons)

ITE Meeting Hall

2 December 2015

The General Public : Local Community Groups

13.30-15.00 hrs.

1. Nga Pitat Villagers

Village headman, village committee,
community leaders and viltagers
(total of 82 persons}

Comuwnity hall of
Nga Pitat Village

3 December 2015

The General Public : Local Community Groups

9.00-11.00 hrs.

swea Villagers

2. Mudu and Ka Myaing

f

I Village headman, village committee,
comununity leaders and villagers
(loial of 89 persons)

At the publie
playground of Mudu
Village

13.00-15.00 hrs.

3. Nyaung Bin Seik
Villagers

Village headman, village commiitee,
community leaders and villagers
(total of 66 persons)

The temple of Nyaung
Bin Seik Village

4 December 2015

NGO

13.00 ~ 14.30 hrs.

Tavoyan Women's Union

Ms. Ma Marlar (total of 9 persons)

702, Shwe Taung Sar

Road, North Village,
Dawel
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1.84 Summary of Main Comments Received from Stﬁkeholders

During the two periods of consultation meetings, there were comments and
feedbacks from each group of stakeholders. The Project’s Proponent and Consultant had
responded and clarified those comments as details attached in Appendix 98 of main text.
Major concerns can be summarized as follows:

(1) Government Authorities

The first period of consultation mecting:

e  Recommendation on following official bureaucracy of activities to be
implemented by the Project

e  Notification of negative views of local NGOs
¢ Recommendation on responding to all questions raised by commmunities

¢  Recommendation on protection of mangrove forest, not to be exploited
by the project development.

The second period of consultation meeting:

e Impact of Thermal Plume on the marine resources

e  Water pollution from the power plant operation

o Impact of water discharged from the cooling system on aquatic animals

e Suggest to provide electricity to nearby community, at the lower rate
{2) Local Communities

The first period of consultation meeting:

e  Concerns on emission and other negative impacts might be caused by
the Project

« Concemns on monitoring system of the Project implementation
e  Poor road condifion in the communities

e Concerns on inaccessibility to mangroves resources, and suggestions
on environmenial protection to ensure sustainable use of the resources

e  Expectation of electricity supply from the Project

The second period of consultation meeting:

e  Negative impact from laying pipeline on the seabed which might make
marine resources declined and limitation of fishing area

e The project impacts during construction and operation periods

e  Employment opportunity with the Project in relation to age limitation
and unskilled labour of villagers

e  Asking about current status of the EIA study and its entire procedure

o  Asking about organization to monitor the project impacts
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»  Suggestion to monitor on short and long term impacts from the project
mplementation

_ e Request to provide eleciricity to their village, as Nga Pitat is the
nearest village to the Project site

(3) Non-Governmental Organization (NGO)

Tavoyan Women’s Union concerned on the misunderstandings between the
Project developer and villagers regarding land compensation in the past. However they
were satisfied with clarifications from the Project developer and accepted invitation fo see
the compensation documents. They proposed to participate the public consultation meeting
at the village level in the future. This was agrecable with the Project developer and
Consultant.

1.8.5 Significant impacts in the View of Stakeholders to be Addressed in the
Mitigation Measures

Significant impacts in the view of stakeholders from 2 rounds of consultation as
mentioned above werc summarized. The consultant had prepared preventive and mitigation
measures including monitoring accordingly. Its summary is shown in Table 9.4-1 of
Chapter 9.

1.8.6 How These Comments were taken in Accoant

Results of all the public consultation meetings will be ufilized for
implementation of environmental and social management plans of the Project as well as
community support development programs within the Corporate Social Responsibility
(CSR) context.

1.8.7 Project Information Disclosure

Public consultation and information disclosure for the first and second

consultation periods were in form of public meetings together with posting information at
~ the well-known visible places in the communities. The Project information, EIA procedures
and activities including the environment and social survey were summarized in Myanmar
language and provided in the handout to viilagers. :

i.8.8 Recommendations for Futuye Consultations

Public consultation will be carried out during the project implementation as part
of environmental management. Public consultation during the pre-construction and
construction would mainly concern with measures to minimize various environmental
disturbances which some communities may experience. Public consultation during the
operational and decommissioning phases would be less intended as environmental and
social management become predictable and routine. The proposed CPC will serve as venue
for public consultation,
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Not later than fifteen (15) days after submisston of the EIA report, the Projcct
Proponent will make interview with local newspapers in Dawel about the EIA study of the
Project. Apart from this, EIA report will be disclosed at the website of the Project
Proponent, and available at the office of Dawei Power Company Limited.

1.9 CONCLUSIONS AND RECOMMENDATIONS

1.9.1 Conclusions

From the EIA investigation results, the Project will have minimum
environmental impacts through:

1) The design of (i) use of low NOy burners in the gas turbine generators, so
that NOy emission loads will be very small; (i1) use of seawater for cooling system; and (iii}
no provision for back-up fuel (distillate oil) as only natural gas will be used.

2} During Project pre-construction and construction, all environmental issues
could be readily addressed using conventional measures and good environmental practices
in the design and construction.

3} During Project operation, NOx emission loads will be very small. The
impacts on ambient air quality will be insignificant for stack heights 35 m. With application
of proposed mitigation measures and more than 2 km a distance far from the closet village
of Nga Pitat, noise impact will be insignificant to the locals. Discharge of wastewater in
Andaman Sea will have no tmpact on seawater quality and the marine ecosystem due to
proper treatment in the power plant site in combination of good quality with high level of
dissolved oxygen in Andaman Sea.

4) During short period of Project decomunissioning, all environmental issues
could be readily addressed using conventional measures and good environmental practices
in the design and demolition.

5} The identified environmental risks of the Project in the construction phase
could be managed through contractual arrangements and close supervision of the EPC
contractor. The likelihood of occurrence of fires and explosions during operation phase will
be minimized through incorporating risk management objectives in the designs, selection
of equipment, quality construction, and operation and maintenance. However, an
emergency response plan and operational procedures will have to be in place for
commissioning and commercial operation.

6) The proposed CEMP and OEMP are adequate at this stage of project
planning for the EPC contractor to prepare the contract specific CEMP and OEMP based
on the designs, specifications, construction plan, operafion plan and methods to be
developed by the EPC contractor.,

7) Concerns on environmental impacts of the Project and expectations of
comumunity supports from the Project were expressed in the consultation meetings by the
stakeholders. All concerns could be readily responded to by the Project during the pre-
construction, construction and operation. Community supports could be provided through
a CSR program.
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1.6.2 Recommendations

To implement the results of this EIA investigation, the Consultant recommends
that:

1) Proposed environmental mitigation measures and environmental
management requirements be clearly stated and incorporated in the TOR for the
procurement of EPC confract and construction supervision contract, and in the EPC
contract and construction supervision contract.

2) Filling of the Project site be carried out in phases, if possible, and started as
soon as possible to minimize the traffic load.

3) The proposed CPC be set up as soon as possible to serve as a means for
continuing public consultation and disclosure.

4) The Project should develop ISO 14001 and OHSAS 18001 for better
compliance with environmental protection and conservation for sustainable enviromment
and occupational health and safety management.

5) The Project should send the collected samples related to environmental
momnitoring program during construction and operation phases to analyze at the assigned
qualified laboratory under Myanmar government or qualified private laboratory.
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CHAPTER 2

CONTEXT OF THE PRCGJECT

2.1 BACKGROUND ON PROJECT DEVELOPMENT AND THE EIA

2.1.1 Project Preparation

This proposed project entitled “The Initial Phase Power Plant Project” (the
Project) is to be developed by the Dawei Power Company Limited, (DPC). The project site
is adjacent to the proposed liquefied natural gas (LNG) terminal and is near the industrial
estate to be established under the Initial Phase Development of Dawel Special Economic
Zone. The selected project site covers about 37.19 acres of coastal land. The large land
tract of industrial estate are is about 8 km long along the beach, and about 21 km from
Dawei Town-the administrative center of Tanintharyi Region.

The Project to be developed in phases, in full development, will have a net
generation capacity of about 420 MW using a number of gas engine generators and a
combined cycle gas-fired power plant. The Project will also construct associated facilities
to supply electricity to industrial consumers in the DSEZ. The operation of power plant
will rely solely on the natural gas. The power plant will be operated as a based load plant
throughout the year. The clectricity will be conveyed via a 115-kV transmission line from
the project site to the distribution grids serving DSEZ areas.

According to the Environmental Conservation Law ( 2013) and the
Environmental Impact Assessment Procedure (2015) issued by the Ministry of Natural
Resources and Environmental Conservation (MONREC), an EIA study is required for this
Project as the capacity of the power plant is more than 50 MW. DPC 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 first
stage of the EIA study is the scoping or screening stage for which a scoping repott is
required to present results of the screening.

2.1.2 MORECAF’s Comments on Scoping Report

As required in the EIA process, DPC submitted the Scoping Report prepared by
the EIA Consultation to the Environmental Conservation Department ( ECD) of the
Ministry of Environmental Conservation and Forestry (MOECAF) in November 2015.
MOECAF had recommendations as follows:

1) Revise and re-submit the scoping report, by adding information about:
e Relevant laws and regulation to the Project;
e  Myanmar Government Institution;

e  More details of related project of LNG;
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e Emergency Response Plan in pre-construction, construction and
operation phases;

s  Public consultation and information disclosure procedure;
e Detailed design and organization structure chart;
o  Complete design and layout of alternative selection of the Project,

o  Mitigation measures for biodiversity at 4 phases of pre-construction,
construction, operation and decommissicning phases;

o  Agreement of the Project proponent to follow Myanmar rule and
regulations, especially DSEZ law; and

e Certificate of the third party who prepare the ESIA report.

2} For ESIA preparation
e  Consult with Government Authorities, affected villages and NGO;

e  Afttitudes of participants in each meeting has to be recorded in the
Minute of Meeting, and put in EIA report; and

e Display Minutes of Mecting in the villages

2.2 CONTEXT OF THE PROJECT

2.2.1 Project Background

The Project is a key infrastructure component of the Initial Phase Development
of DSEZ which will cover about 7 km”. Eventually, the industrial estate is expected to
expand to cover 27 km?. Other infrastructure facilities to be developed in the Initial Phase
Development of DSEZ include: (i) two-lane road; (ii) boil-off gas power plant; (i)
temporary power plant; (iv) LNG terminal; (v) township; (vi) telecommunication; and (vii)
water reservoir. Appendix 24 presents brief information on the Initial Phase Development
of DSEZ.

The Project will be critical to the success of the development of industrial estate
in the DSEZ because DSEZ does not have access to national power grid or any other
reliable power source.

The Project is proposed in response to Terms of Reference issued jointly in
August 2014 by DSEZ Management Committee { DSEZ MC) and DSEZ Development
Company Limited. As arcsult of DSEZ MC’s selection process, the project company, DPC,
entered into a concession agreement with DSEZ MC in August 2015 which grants DPC the
concession right to plan, develop, own and operate the proposed power plant.
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2.2.2 Status of Project Preparation

DPC plans to install the generation facilities by phases in accordance with the
power demand growth in DSEZ. This will be achieved throngh the supply by a multiple
units of gas engine generators in the initial phase, followed by the gas turbine generators
capable of operating in open cycle mode, and combined cycle mode. In total, the power
plant complex will have a generation capacity of 420 MW. Information on project facilities
and project design concept is presented in Chapter 4-Project Description and Alternatives.

The detailed design has been submitted to DSEZ MC since October 2015 in
compliance with the requirement under the Concession Agreement. The EIA study has
been conducted in accordance with such submitted technical information. The EIA study
has made use of the technical study, especially the detailed design of the cooling water
system and the thermal plume study.

Project construction is scheduled to start in carly 2018. In the event that all
conditions for project development under the Concession Agreement are achicved as
planned, the project construction for all phases will be completed in late 2023 (see Chapter
4). As the construction will be carried out in phases, the Project will be able fo start
commercial operation in early 2019.

2.3 RELATED PROJECTS AND DPEVELOPMENTS

The Project is related to the LNG Terminal Project to be implemented in parallel.
The LNG Terminal Project will supply natural gas to the Project.

Together with other infrastructure projects to be developed in parallel, the Project
will be critical to the success of the development of industrial estate in the DSEZ. Without
the Project, no industries will be interested in locating in the DSEZ industrial estate.
Electricity generation by individual industries in the industrial estate will not be acceptable
to the industries.

2.4 PRESENTATION OF THE PROJECT PROPONENT AND THE EIA
CONSULTANT

DPC was established for this Project by ltalian Thai Development Public
Company Limited (ITD)' with indirect shareholding percentage of 100%. According to the
Concession Agreement, DPC is required to propose a strategic partner who has experience
in power project. In October 2015, Electricity Generating Public Company Limited
(EGCO) has been proposed to DSEZ MC for consideration. After approval by DSEZ MC,
ITD and EGCO will hold indirect shareholding percentage in DPC of 50% and 50%,
respectively. Brief information on both partners relevant to this Project is presented ip

' Ttalian-Thai Development Public Company Limited (1TD) and Rojana Industrial Park Public Company
Limited (ROFANA) have coaperated to establish Myandawel Indusirial Estate Company Limited (MIE} on
April 9th, 2015 MIE is to develop the Dawei Industrial Estate and related Infrastructure and Utilities, together
with Township under the svnergy of the professional management tean and the specialized advisors.
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Appendix 2B. DPC will be staffed with qualified and experienced personnel to operate and
manage the proposed power plant in the most efficient manner.

The Project Proponent has the following registered address.

6™ Floor, Salomon Business Center, 224/ A, U Wisara Road, Bahan Township,
Yangon, the Republic of the Union of Myanmar.

At this early stage of project development and formation of DPC, ITD in
Bangkok represents DPC in all matters required by the EIA Procedure. The person
authorized by ITD to resend to MONREC in all EIA matter is:

Mr. Thunya Siltorn

Chief Operation Officer
2034/132-161, Italthai Tower
Bangkek 10310, Thatland

2.5 PRESENTATION OF THE ENVIRONMENTAL AND SOCIAL EXPERT

The EIA Consultant is formed by professional staff of TEAM Consulting
Engineering and Management Co., Ltd., Thailand (TEAM), and Total Business Solution
Co., Ltd., Myanmar (TBS). Briefbackground Information on TEAM and TBS is presented
below:

TEAM

TEAM fis 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 Lac 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 TGC, has been providing consulting
services to the private and public sectors in Myamnar. 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 conirol, drainage and sewerage system, environmental
and social management, and business establishment.
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The FIA Team

The EIA study for this Project is conducted by a multidisciplinary team
consisting of professionals in various related disciplines. The EIA study team consists 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
coordinating among members of the EIA team and among the E1A team, Project Proponent,
Environmental Conservation Department, and other concerned government agencies,
especially agencies in the concermed townships of Yebyu and Launglon.

The core study and planning group of the E1A study team consists of qualified
and experienced professionals in various technical areas relevant to major environmental
and social impacts of the Project, including: (i) air pollution; (11} noise and vibration; (ii1)
marine ecology; {1v) water pollution; (v) social impact assessment; (v1) public participation;
(vii) waste management; {viil) occupational health and safety; and (ix) environmental
management planning. The environmental management planning expert will assist the
Team Leader in ensuring that the Scoping Report and the final EIA report will meet all
requirements prescribed in the Administrative Instruction of EIA, EIA Procedure and the
EIA Guidelines, and that 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-economics;
(c) public health; (d) terrestrial ecology; (e) civil engineering; (f) coastal engineering; and
(f) power plant engineer.

Names of members of the EIA study team are given in Appendix 2C.

TBS has been certified on the third party to prepare the EIA report (Appendix
2D).

A stimple organizational structure for conducting and managing the EIA study is
shown in Figure 2.5-1.
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DSEZMC
! EIA Study Team | _ | DPC J ECD/Concerned Officials
L L
Team Leader Team Coordinator

- Environmental Planning Expert
- Atr Quality Expert

- Water Quality Expert

- Marine Ecology Expert

- Social Impact Expert

- Public Participation Expert

A M M

- Environmental Scientist
- Socio-economist ';
- Health Specialist

- Terrestrial Ecology Specialist
-Coastal Engineer

-Civi] Engineer

-Power Plant Engineering

FIGURE 2.5-1: ORGANIZATIONAL STRUCTURE OF THE EIA STUDY
TEAM
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2.6 PROJECT BEVELOPER’S ENDORSEMENT OF THE EIA REPORT

2.6.1 Project Developer

DPC on behalf of the project consortium gives full endorsement of this EIA
report and is fully committed to the implementation of all measures, including the provision
of the necessary funds and human resources.

In addition, DPC will follow every commitment states in the report.

2.6.2 The EIA Preparation Team

The EIA Preparation Team of TEAM and TBS certifies that all data described
in this report is a true,

2.7 STRUCTURE OF THE EIA REPORT

This EIA Report is structured as recommended in Appendix 5-EIA Table of
Contents in the EIA Guidelines. It consists of two-volumes-Volume I-Main Report and
Volume II-Environmental Management Plan.

After introductory chapter, the text in the main report is presented in 8 chapters.

Chapter 3-Policy, Legal and Institutional Framework: This chapter presents
policy, legal and institutional framework, envirommental and social standards and
guidelines that are applicable to this Project. Il also presents corporate policies on
environmenta] and social management that the Project Developer is committed to
implement during the construction and operational phase of the Project,

Chapter 4-Project Description and Alternatives Selection: This chapter
present technical information on project plan, layout, design, construction approach and
plan, and operating plan that are derived based on comparative analysis of various
alternatives. The methodologies, the result of the comparative analysis and reasons of
sclected alternative are explained in this chapter. Detailed description of the selected
alternative 1s also included

The information in this chapter is the basis for identification of environmental
and social changes that could have impacts on the environment during the construction and
operation.

Chapter 5-Description of the Surrounding Environment: This chapter
defines the study area and limits of the study, and describes various envirommental
components of the study area, including physical, biological, socio-econontie, cultural and
visual components. The information is the basis for assessing the magnitude and
significance of environmental and social impacts of the identified environmental and social
changes 11 Chapter 4.
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Chapter 6-Impact and Risk Assesstnent and Mitigation Measures: This
chapter proposes appropriate management and physical measures for mitigating the
impacts identified in Chapter 6. Environmental and social compliance risk will be identified
and measures will be proposed to manage the risks.

Chapter 7-Cumulative Impact Assessment: This chapter presents an
assessient of cumulative impacts, i.e. combined impacts of the Project and other projects,
existing and planned projects.

Chapter 8-Environmental Management Plan: This chapter summarizes the
conceptual framework and principles of environmental management to be applied in the
project construction and operation. The mitigation measures proposed in Chapter 6 are
consolidated into two environmental management plans-Construction Phase EMP and
Operational Phase EMP. The two EMPs have been prepared following the basic
management cycle. Details of each plan are presented in Volume 11.

Chapter 9-Public Consultations and Disclosure: This chapter presents results
of public consultation and disclosure conducted as part of the scoping study and as part
EIA study. The presentation is focused on process of consultation involving the affected
communities and the project stakeholders including recommendations for future
consultations.

Chapter 10-Conclusions and recommendations: This section should present
the main conclusions of the EIA report, and recommendations of future actions to be taken.

Appendices: The main report has appendix in cach chapter containing detailed
information to support the presented findings in various chapters in the main text.
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CHAPTER 3

OVERVIEW OF THE POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK

3.1 CORPORATE ENVIRONMENTAL AND SOCIAL POLICIES

As the Project Proponent, Dawei Power Company Limited (DPC) 1s a new
company, it has not yet formulated environmental and social policies. However, its two
major shareholders, ITD! and EGCO, have corporate environmental and social policies
(see Appendix 34). Therefore, the two partners will ensure that the Project Proponent will
be committed to make its best efforts to minimize environmental impacts of the Project
during construction and operation. The Project Proponent will formulate its own corporate
environmental and social policies in due course based on the pelicies of its key partners.
During the operation-of the power plant, the Project Proponent will strive to strengthen its
environmental management with the goal to be accredited ISO140012 and OHASS 180013:

3.11 ISO 14001 Standard

1ISO 14001 1s the most important standard within the 1SO 14000 series. ISO
14001 specifies the requirements of an environmental management system (EMS) for small
to large organizations. An EMS is a systemic approach o handling environmental issues
within an organization. DPC is accredited ISO 14001 and will therefore follow this standard
in its environmental management of this Project.

3.1.2 OHSAS 18001

OHSAS 18001 is an international standard giving requirements related to Health
and Safety Management Systems. OHSAS 18001 enables an organization to have control
over, and knowledge of, all relevant hazards resulting from normal operations and .
abnormal situations, and improve its performance. DPC 1s accredited OHSAS 18001 and
will therefore follow this standard in its management of occupational health and safety of
its personnel in the operation of the Project facilities. It will also ensure that the Contractor
will follow OSH requirements in the construction contract.

! [talian-Thai Development Public Company Limited (ITD} aud Rojana Industrial Park Public Company
Limited (ROJANA) have cooperated to establish Myandawei Industrizl Estate Company Limited (MIE) on
April 9th, 2015. MIE is to develop the Dawei Industrial Estate and related Infrastructure and Utilities, together
with Township under the synergy of the professional management team and the specialized advisors.

2 The ISO 14001 standard is the most important standard within the 1SO 14000 series. [SO 14001 specifies
the requiraments of an environmental managemeni svstem (EMS) for small to large organizations. An EMS
is é-'systemic appreach to handling environmental issues within an organization.

 OHSAS 18000 is the name given to the family of international standards relating to occupational health and
safety management. It consists of two separate parts: OHSAS 18001 - The Occupational Health and Safety
Management Systems Specification, and OHSAS 18002 - Provides guidelines for the implementation of
-OHSAS 18001.
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3.1.3 Project Management of Environmental and Secial Impacts

In managing the environmental and social impacts of the Project, the Project
Proponent will carry out the following tasks:

e Develop a comprehensive Environmental, Health, and Safety (EHS)
Management System for implementing the environmental management plan (EMP) to be
prepared as part of the EIA of the Project. The EHS Management System will be activated
starting from the commencement of construction,;

e Implement the EMP and as part of project and operational management with
due diligence audit to be conducted at appropriate interval during the construction and
operational phases of the Project;

e In implementing the EMP during the project construction, the nominated
EPC contractors will be required to prepare and implement contract specific EHS measures
for the construction of the Initial Phase Power Plant Project;

o During the operational phase, EHS management will be an integral part of
the operational management of the Initial Phase Power Plant Project;

o  Establish adequate environmental and social safeguards capabilities;

e Encourage public participation in the EHS management as related to the
surrounding communities; and

e  Maintain information generated in the EHS management and prepare EHS
performance reports as required by the corporate management and the concerned
authorities of the Government.

3.2 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 Jegal framework which provide the foundation for environmental
management,

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

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

(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.
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3.2.1 Laws and Regulations related to Environmental Management, Social
Impact Managemeni

3.2.1.1 The National Environmental Policy (1994)

The National Environmental Policy was promuigated by the Government on 3
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
envirenment and prevent its degradation, the Government of the Union of Myanmar hereby
adopts the following policy. The wealth of a nation is its people, its cultural heritage, its
environment and its natural resources. 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. Every nation has the sovereign right to utilize its natural resources in
accordance with its envirommental policies; but great cave must be taken not to exceed its
Jurisdiction or infringe upon the interests of other nations. It is the responsibility of the
State and every citizen to preserve its natural resources in the interests of present and future
generations. Environmental protection should always be the primary objective in seeking
development”.

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. Implicitly,
the Policy covers not only the physical environment but also the biological environment,
the socio-economic environment, and cultures and heritage. The Policy has established the
basis of Myanmar’s environmental statutory framework.

The Project Proponent has to follow the National Envirorunental Policy in order
to conserve the environment and prevent its degradation.

3.2.1.2  The 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 powets of Minister. The Law specifies environmental emergency,
envirommental 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.

PCT/ENY-1:PO3356/FR/RE 1761-C H3 Page 3-3



Environmental and Social Impact Assessment for Initial Phase Power Plant of Dawei SEZ Final Report

The project proponent has to pay the compensation for damages if the project
will causes injuries to environment under Section 7 (o) 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 propenent has to comply with the terms and conditions included in
prior permission, under Section 25 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.

3.2.1.3 The Environmental Conservation Rules (2014)

The Environmental Conservation Rules was prepared by MONREC for
implementing the Environmental Conservation Law. The available document in English
has issued on 5 June 2014 pending approval of the Government. In essence, the Project
Proponent has to follow the Environmental Conservation Rules prescribed:

1) Functions, duties, activities, and authorities of MONREC and the
Environmental Conservation Department of MONREC related to the various work areas
indicated in the titles of Chapters 2 to 14;

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; and

5) Institutional arrangements for cooperation and coordination between ECD
and other government organizations at the national, region and state levels.

It is noted that the contents related to various aspects of the EIA are already
prescribed in the EIA Procedure.

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 Rule 68 (a).

The project proponent has to avoid performing to damage to ccosystem and the
environment generated by said ecosystem, under Rule 68 (b).
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3.2.1.4 Environmental 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
Paragraph 1062 (a).

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 Paragraph 102 (b).

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 propouent 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 167.

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.
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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,

3.2.1.5 Emission Quality Standards (2015)

MONREC issued 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 lquid 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 the National Environmental Quality
(Emission) Guidelines to prevent pollution that might affect from the project activities.

3.2.1.6 Basel Convention (1989) (Contrel of Transboundary Movements of
Hazardous Wastes and their Disposal)

The Project Proponent has to follow the Basel Convention which was done at
Basel on the 22 day of March 1989, consisting of 29 Articles. The essence of some key
Articles are as follows:

Article 1: Scope of the Convention

The scope defines various kinds of wastes that are subject to transboundary
movement shall be “hazardous wastes”.

Article 4: General Obligations

(a) Parties exercising their right to prohibit the import of hazardous wastes or
other wastes for disposal shall inform the other Parties of their decision pursuant to Article
13-Transmission of Information.
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(b) Parties shall prohibit or shall not permit the export of hazardous wastes and
other wastes to the Parties which have prohibited the import of such wastes, when notified
pursuant to subparagraph (a} above

{(¢) Parties shall prohibit or shali not permit the export of hazardous wastes and
other wastes if the State of import does not consent in writing to the specific inport, in the
case where that State of import has not prohibited the import of such wastes.

Each Party shall take the appropriate measures to:

(a) Ensure that the generation of hazardous wastes and other wastes within it 1s
reduced to a minimum, taking into account social, fechnological and economic aspects

(b) Ensure the availability of adequate disposal facilities, for the
environmentally sound management of hazardous wastes and other wastes that shall be
located, to the extent possible, within it, whatever the place of their disposal

(¢} Ensure that persons involved in the management of hazardous wastes or
other wastes within it take such steps as are necessary to prevent pollution due to hazardous
wastes and other wastes arising from such management and, 1f such pollution occurs, to
minimize the consequences thereof for human health and the environment

(d) Ensure that the transboundary movement of hazardous wastes and other
wastes 15 reduced to the minimum consistent with the environmentally sound and efficient
management of such wastes, and is conducted in a manner which will protect human health
and the environment against the adverse effects which may result from such movement

(e} Not allow the export of hazardous wastes or other wastes to a State or group
of States belonging to an economic and/or political integration organization that are Parties,
particularly developing countries, which have prohibited by their legislation all imports, or
if it has reason to believe that the wastes in question will not be managed in an
environmentally sound manner, according to criteria to be decided on by the Parties at their
first meeting

() Prevent the import of hazardous wastes and other wastes if it has reason to
believe that the wastes in question will not be managed in an environmentally sound
manmner.

Article 9: Tllegal Traffic

In case of a transboundary movement of hazardous wastes or othér wastes
deemed to be illegal fraffic as the result of conduct on the part of the exporter or generator,
the State of export shall ensure that the wastes 11 question are:

(a) Taken back by the expoiter or the generator or, if necessary, by ifself info
the State of export, or, 1f impracticable

{b) Are otherwise disposed of in accordance with the provisions of this
Convention, within 30 days from the time the State of export has been informed about the
illegal traffic or such other period of time as States concerned may agree. To this end the
Parties concerned shall not oppose, hinder or prevent the return of those wastes to the State
of export.
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Article 10: International Co-operation

1. The Parties shall co-operate with each other in order to improve and achieve
environmentally sound management of hazardous wastes and other wastes.

3.2.1.7 Protocol on Liability and Compensation for Damage Resulting from
Transhoundary Movements of Hazardous Wastes and Their Disposal
(1989)

The Project Proponent has to follow the Protocol on Liability and Compensation
for Damage Resulting from Transboundary Movements of Hazardous Wastes and Their
Disposal. The essence of some key Articles are as follows:

Article 1: Objective

The objective of the Protocol is to provide for a comprehensive regime for
Hability and for adequate and prompt compensation for damage resulting from the
transboundary movement of hazardous wastes and other wastes and their disposal including
illegal traffic in those wastes.

Article 3: Scope of Application

The Protocol shall apply to damage due to an incident cccurring during a
transboundary movement of hazardous wastes and other wastes and therr disposal,
including illegal traffic, from the point where the wastes are loaded on the means of
transport in an area under the national jurisdiction of a State of export. Any Contracting
Party may by way of notification to the Depositary exclude the application of the Protocol,
in respect of all transboundary movements for which it is the State of export, for such
incidents which occur in an area under its national jurisdiction, as regards damage 1n its
area of national jurisdiction. The Secretariat shall inform all Contracting Parties of
notifications received in accordance with this Article.

Article 6: Preventive Measures

1. Subject to any reguirement of domestic law any person in operational control
of hazardous wastes and other wastes at the time of an incident shall take ail reasonable
measures to mitigate damage arising therefrom.

2. Notwithstanding any other provision in the Protocol, any person in possession
and/or control of hazardous wastes and other wastes for the sole purpose of taking
preventive measures, provided that this person acted reasonably and 1n accordance with
any domestic law regarding preventive measures, is not thereby subject to liability under
the Protocel.
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3.2.1.8  The 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 1s a qualified person as senior manager, technical and operational expert, and advisor
in his investment within the Union, (c) 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
eruployee, in accordance with the labor laws and rules, under Seetion 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 @ M G)

(k) () (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 Joss 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.

(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.

{1) 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.

(0) The investor shall pay effective compensation for loss incurred to the victim,
ifthere are damage to the natural environment and socioeconomic losses caused by logging
or extraction of patural 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
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Environmental Conservation Law, and the procedures of environmental impact assessment,
and shall submit the situation of environmental and social impact assessment to the
Comimission along the period of activities of the investments which obtained permit or
endorsement of the Conmission.

The Project Proponent has to insure the types of insurance stipulated in the
provision of the rules at any insurance enterprise which is entitled to carry out insurance
businesses within the Union, under Section 73 of said law.

3.2.1.9  Protection the Right of National Races Law (2015)

The Project Proponent has explain the detail of project and cooperate with the
national races who resided in the project area, under Section 5 of said law.

3.2.1.10 The Electricity Law (2014)

This law states which related to the Project are described in Section 10 (b), 18,
21 (a), 22 (a), 26 (a) (b), 27, 40, and 68 as follows:

The Project Proponent has fo carry out an environmental impact assessment in
order to minimize the impact on the environment and has to pay compensation for the
impact and contribute to the environmental conservation fund, under Section 10 (b) of said
law.

The Project Proponent has to ensure that the license holder can engage in electric
power generation and distribution only after having received the electrical hazards safety
certificate from the chief inspector, under Section 18 of said law.

The Project Proponent has to be liable for damage to any person or enterprise by
failure to abide by the law, rules, regulations, procedures, orders and direction or the
specified quality, standards and norms, under Section 21 (a) of said law.

The Project Proponent has to be liable for damage to any person or enterprise by
negligence of project owner, under Section 22 (a) of said law.

The Project Proponent has to ensure that the license holder must comply with
Section 26 (a) (b) of said law, the following:

(a) Electrical power must be generated as specified in the license.

(b) In electric power generation, transmission and distribution; electrical power
must be generated as specified jn the license and instruments for measuring electric power
and protective equipment must be systematically used and maintained in accordance with
the stipulations.
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The project has to ensure that the license holder and the authorized person must
inform the chief inspector and the relevant department in charge immediately if an electrical
hazard has accidentally occurred when generating, transmitting, distributing or consuming
electric power, under Section 27 of said law.

The Project Proponent has to ensure that the license holder comply with the rules,
norms and procedures 1ssued by the ministry and accept necessary inspections by the
relevant government departments and organizations, under Section 40 of said law.

The Project Proponent has to ensure that, if the license holder negligent or
irresponsible of persons who assigned by him has caused injury, disability or death by
electrocution or fire, these aggrieved person has the right to request compensation from the
license holder, under Section 68 of said law as follows:

(a) Ifthe aggrieved person is entitied to compensation according to the existing
labour compensation law, the comnpensation specified in this law.

(b} If the aggrieved person is not entitled to compensation according to the
existing labour compensation law, the compensation specified in the rules, 1ssued under
this law.

3.2.1.11 Factories Act (1951)

The Factories Act (1951) is relevant to the OHS issue of this Project. This Act
describes about health, safety, welfare, special applications and extensions, working hours
of adults, employment of young persons, punishments and procedure which related the
project during construction and operation phase.

The Project Proponent has to ensure the safety and cleaning of workplace,
drinking water, creation of nursing rooms and other needs. The Project Proponent has to
abide by all provision of this law, under Section 5 and 7 of said law.

3.2.1.12 The Public Health Law (1972)

The purposc ¢of this law is to-ensure the public health include not only employees
but also resident people and cooperation with the authorized person or orgamization of
health department. The Project Proponent will cooperate with the authorized person or
organization in line with the Section 3 and 5 of said law as follows:

Section 3: The Project Proponent has to abide by any instruction or stipulation
for public health.

Section 5: The Project Proponent has to allow any inspection, anytime,
anywhere 1f 1t is needed.
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3.2.1.13 Prevention and Control of Communicable Diseases Law (1995)

The Project Proponent has to ensure the healthy work environment and
prevention the communicable disease by the cooperation with the relevant health
department. This law focuses as follows:

The project proponent has to build the housing in line with the health standards,
distribute the healthful drinking water & using water and arrange to systematically
discharge the garbage & scwage, under clause (9) of Section 3 (a) 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, under Section 9 of said law, if the following are occurred:

(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} Oeccurring 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.

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

The Project Proponent has to ensure that the person in charge shall do under
Section 9 (a) (b) (¢) (d) of said law. This law focuses as follows:

(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 1s
allowed.

(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 cemes to the place for
which he s responsible.

3.2.1.15 The Explosives Act (1887)

Fine of punishment for explosive manufacturing, processing or importing
described under Section 6 (3).
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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. :

3.2.1.16 The Explosive Substances Act (1908)

The Project Proponent has to follow the Act which stated that any person who
unlawfully and maliciously causes, by any explosive substance, au explosion of a nature
likely to endanger life or to cause serious injury to property shall, whether any injury to
person or property has been actually caused or not, be punished with transpottation for life
or any shorter term, to which a fine may be added, or with imprisonment for a term which
may extend to ten years, to which a fine may be added, under Section 3 of this Act.

3.2.1.17 The Myanmar Fire Force Law (2015)

The Project Proponent has to follow the directive of the Department of Fire
Brigade 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 (a) (b) of
said law.

3.2.1.18 The Motor Vehicle Law (2015) and Rules (1987)

The Project Proponent has to follow the detail section of ruotor vehicle rules to
avoid the negative impact of air and noise pollution, occupation health and safety, and
socic-safety for who lived near the project area, under this law.

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 phases of said law.

3.2.1.19 The 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 use the owned vehicle the project owners has to insure
the insurance for injured person, under Section 15 of said law.

The Project Proponent has follows as an entreprencur or an organization
operating an enterprise which may cause loss to State-owned property or which may cause
damage to the life and property of the public or which may pollution to the enviromment
shall effect compulsory General Liability Insurance with the Myanmar Insurance, under
Section 16 of said law.
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3.2.1.20 Labour Organization Law (2011)

This law aims to protect the rights of the worker, to have good relations among
the workers between employers, 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:

Section 17: The Labour organizations have the right to carry out freely in
drawing up their constitution and rules, in electing their representatives, in organizing their
administration and activities or in formulating their programmes. The Labour organizations
have the right 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 the submit demand to
the employer and claim in accord with the relevant law if the agreement cannot be reached.

Section 18: The labour organization 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 19: The labour organization have the right to send representative to the
Conciliation Body in settling a dispute between the employer and the worker. Similarly,
they have the right to send representatives to the Conciliation Tribunals formed with the
representatives from the various levels of labour organizations.

Section 20: The employer and the complaining workers in respect of worker’s
rights or interests contained in the labour laws, the representatives of the labour
organization also have the right to participate and discuss.

Section 21: The labour organizations have the right to participate in solving the
collective bargains of the workers in accord with the labour laws.

Section 22: 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.

3.2.1.21 The Settlement of Labour Disputes Law (2012)

The Project Proponent has to negotiate 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 alter 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.

The Project Proponent has to uot lock-out or strike without accepting
negotiation, conciliation and arbitration by Arbitration Body in accord with this law m
respect of a dispute under Section 40 of said law.
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The Project Proponent has to pay the compensation in the amount determined by
the Arbitration Body or Tribunal if any act or omission to reduce the worker’s benefits
under Section 51 of said law.

3.2.1.22 Employment and Skill Bevelopment Law (2013)

The Project Propenent has to appoint employees with the contract in line with
the provision of Section 5 of said law.

The Project Proponent has to carry out the training program in accord with the
work requirement in line with the policy of the skill development team to develop skill
relating to the employment for the workers who are proposed to appoint and working at
present under Section 14 of said law,

The Project Propenent has to put the fund monthly as put in fees without fa1l for
to total wages not less than 0.3% under Section 39 (a) of said law.

The Project Proponent has to put money not to deduct from the wage and salary
of the employees under Section 36 (b) of said law.

3.2.1.23 The Minimum Wages Law (2(/13)

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 for the Project during
pre-construction and construction phases in Section 12, 13 and 18 of said law as follows:

Section 12: The employer has to pay the wages in line with the minimum wage
stipulated under this law.

Section 13 (a) (b) (¢) (@) (e) (f) (2): 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 (d) {(e): 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.
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3.2.1.24 Payment of Wages Law (2016)

The Project Proponent has to pay the wage in local currency or foreign currency
recognized by the Central Bank of Myanmar. An employee will receive the payment for 60
days when he/she is in Alternative Civil Service, under Section 3 of said law.

The Project Proponent has to coordinate with the payment of Wages Act (2016),
the employer must pay for part-fime, 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 submit with the agreements of employees and
reasonable ground to department if it is difficult to pay because of force majeure included
in natural disaster, under Section 5 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
Jaw 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 employce 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
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 coutract or any rules for which a fine had been previously set, under
Section 11 of said law.

The Project Proponent has to ensure that take action if a worker encounters any
unreasonable deduction from wages or payinent is not made by the due date, under Section
12 of said law.
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The Project Proponent has 30 days to appeal to the Director General, Department
of Factory and Labour Law Inspection if employees are not satisfied with the orders. The
Director General, Department of Factory and Labour Law Inspection’s decision will be the
final decision, under Section 13 of said law.

The Project Proponent has to pay the overtime wages if an employee carries out
overtime work as set by the law, under Section 14 of said law.

3.2.1.25 Workmen's Compensation Act (1923)

The Project Proponent has to pay the compensation in respect of any injury
caused under circumstances in line with the provision of Section 13 of said law.

3.2.1.26 'The Leave and Holiday Act (1951)

The Project Proponent has to allow the leave and holidays in line with the law.
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 be null and void
in so far as it purports to reduce the liability of an employer. Any change in ownership of
any trade, industry or establishment shall not affect the employee's rights under this Act.

3.2.1.27 Social Security Law (2012)

The Project Proponent has to register to the respected social security office,
under Section 11 (a) of said law.

The Project Proponent has to pay the social security fund for four types of social
security including (i) health and social care fund, (it} family assistance fund, (iii) invalidity
benefit, superannuation benefit, and survivers’ benefit fund, (iv) unemployment benefit
fund, under Section 15 (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 pay the fund for employment injury. This fund is
not related to workinen compensation, under Section 48 (b) 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 and 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 of said law.
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3.2.1.28 Petroleum Act (1934)

The Project Proponent has to follow the control over petrolewm about import,
transport and storage of petroleum, under Section 3 (1} (2) of said law, as follows:

Section 3 (1): No one shall import, transport or store any petroleum save in
accordance with the rules made under section 4.

Section 3 (2): Save in accordance with the conditions of any license for the
purpose which he may be required to obtain by rules made under section 4, no one shall
import 11 (petroleum Class A) and no one shall transport or store any petroleum.

3.2.1.29 The Petyolenm Rules (1937)

This rule states clearly that the Project Proponent has to follow the transport
petroleum rules, included transportation by ship, vehicle and pipeline.

The Project Proponent has to follow the transport petroleum rules in Chapter
III, which describes about the prevention of accidents that all due precaution shall be taken
at all times to prevent accident by fire or explosion, prevention of escape of petroleum
during transport especially into any drain, sewer, harbour, river or water course. Empty
receptacles, receptacle for class I Petroleumn, and receptacle for class Il Petroleum be kept
securely closed unless they have been thoroughly cleaned and freed from petroleum vapor.
The Project Proponent has to ensure that no person shall deliver any petroleum to any one
in Bangladesh other than the holder of storage license or his authorized agent or a Port
Authority or railway administration. Transport by water, petroleum in bulk shall not be
carried by water except in ship or other vessel licensed under these rules, and the petroleum
shall be stored in such part of the ship or other vessel and in such manner as may be
approved by the Chief Inspector. No ship or other vesscl shall carry petroleum 1n bulk if'it
is carrying passengers, or any inflammable cargo other than petroleum or coal. Before any
petroleum is discharged from a ship or vessel the holds of such vessel shall be thoroughly
ventilated, on the master of vessel responsibility. Loading and discharge of petroleum in
bulk shall be by armoured hose and metal pipe. Smoking, fire and lights prohibited during
loading and unloading. Whereas the transport on land vehicles, the Project Proponent has
to ensure that no fire or other artificial light capable of igniting inflammable vapour shall
be allowed on any vehicle containing petroleum in bulk, and necessary to approve vehicle
for transport in bulk.

The Project Proponent has to follow the transportation of petroleum by pipelines
in Chapter 1V, which operations for the winning of natural petroleum or natural gas or
both are carried on or within the limits of refineries and istallations. Prevention of
excessive pressure in the pipeline, an automatic by pass relief valve and a reliable pressure
gauge shall be placed on the common discharge pipe at pumping stations. Provided that
this rule shall not apply to a pipeline connecting railway siding with installations if the
length of such pipeline does not exceed 1.6 kilometers.
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3.2.1.30 Conservation of Water Resources and Rivers Law {20006)

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, under Section 8 (a)
of said law

The Project Propounent has to avoid the viclation of the conditions prescribed by
the directorate for prevention of water poliution and change of watercourse in rivers and
creeks, under Section 24 (b) of said law.

3.2.1.31 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 this law.

3.2.1.32 Myanmar Marine Fishery Law (1990)

The Project Proponent has to ensure that no person dispose of living aquatic
creatures or any material into the Myanmar Marine Fisheries Waters to cause poliution of
water or to harass fishes and other marine organisms, under Section 39 of said law.

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

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 {aw 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 apply to get the prior permission of Directorate of

Ancient-Research to build the road, bridge or dam in the culture heritage area, under
Section 13 of said law.

PCTENY-LPO3I56,VRREITE1-CHI Page 3-19



Envirenmental and Secial Impact Assessnient for Initial Phuse Power Plant of Duwei SEZ Final Repove

The Project Proponent has to not build the building which is not in line with the
stipulations prescribed by the Ministry of Culture in the cultural heritage area, under
Section 22 of said law.

3.2.1.34 The Protection and Preservation of Antigque 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,

3.2.1.35 The Protection and Preservation of Ancient Monument 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
monurment 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 obtain the prior permission of Department of
Archaeology and National Museum if the project is in the prescribed area of Ancient
monument, under Section 15 of said law.

The Project Proponent has to obtain the prior permission, by written, of
Department of Ancient Research and National Musenm if the Project Proponent dispose
the chemical and solid waste in the Ancient Monument area, under Section 20 (f) of said
law.

3.2.1.36 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 18
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 (a) of said law.

3.2.1.37 The 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,
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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.

With reference to organizational structure of Myanmar Special Economic Zone,
the Developer commits to follow the described process, established by the management of
Management Comimnittee, under Myanmar Special Economic Zone Law.

The Project Proponent has to appoint the 100% citizen-owned, 100% foreign-
owned, or owned by a joint venture between citizens and foreigners for normal work, under
Section 27 of said law.

The Project Proponent has to follow the standards and norms contained 1n the
Myanmar Envirowmental 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 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.

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 commnittee, 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 the work permits for foreign employces who
are working in the special economic zoue shall be issued by the labour department
representative office at the one stop service department in the special economic zone, under
Section 77 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 (a) pay the agreed expenditures for transfer,
resettlement and compensation if houses, buildings, gardens, paddy fields, fruit bearmng
plants and plantations on the land are required to be cleared or transferred, (b) 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 fulfitled
and the transfer is easy and smooth, (c) use the permitted land in accordance with the
prescribed regulations, (d) not modify or alter the topography or contour of the permitted
land without the permission of the management comumittee, (€} report immediately to the
management committee if natural mineral resources, antiques or freasures unrelated to the
permitted business and not included in the original agreement are found above or under the
land. If the management committee so permits, the developer or investor may continue to
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operate on the land. Otherwise, the developer or investor shall transter to a sub stituted area,
under Section 80 {a) (b) (¢) (d) (e) of said law.

3.2.1.38 The 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, (¢)
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.

3.2.1.39 Myanmar Port Authority Law (2015)

The Project Proponent has to avoid disposing the dangerous material, poisoned
material, garbage, sewage or disposal into the water from the port area, under Section 23
() of said law.

3.2.140 The Export and Import Law (2012)

The Project Proponent has to ensure that a person who obtained any license shail
not violate the conditions contained in the license, under Section 7 of said law.

3.2.1.41 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 (iil) 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.

3.2.1.42 Territorial Sea and Maritime Zones Law (1977)

The Project Proponent has to follow the exclusive economic zone of Myanmar
where is an area beyond and adjacent to the territorial sea and extends to a distance of 200
nautical miles from the baselines, under Section 17 of said law.
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The Project Propeonent has to ensure that no one conduct any activity in the
exclusive economic zone in relation to exploration, exploitation or research, without the
prior express permission of the Council of Ministers. Nothing in this section shall apply to
fishing in accordance with law by a citizen of Myanmar, under Section 20 of said law.

3.2.1.43 Law Relating to the Fishing Rights of Foreign Fishing Vessels (1989)

The Project Proponent has to ensure that no foreign fishing vessel shall without
a permit or a license, enter the Myanmar fisheries waters engaging in the fishery, under
Section 31 of said law.

The Project Proponent has fo ensure that no person dispose of from aboard the
ﬁshmg vessel living creatures or any material to cause pollution of the water media or to
harass the fishes and other marine organisms, under Section 36 of said law.

3.2.1.44 Law Relating to Aquaculture (1989}

The Project Proponent has to ensure that no person do any activities of
aquaculture without license such as obstructing navigation and flowing of water or
polluting the water within the fisheries water, importing live fish into the country and
exporting live fish out of the country without the permission of the Department, under
Section 29 of said law.

The Project Proponent has to follow, if a person convicted under section 31 or
32 again comumits the same offence he shall be punishable with twice the quantum of
punishment prescribed under Section 33 of said law.

3.2.145 The Fishing Rights of Foreign Fishing Vessels (1989)

The Project Proponent has to ensure that no foreign fishing vessel shall without
a permit or a license, enter the Myanmar fisheries waters engaging in the fishery, under
Section 31 of said law.

The Preject Proponent has to ensure that no person dispose of from aboard the
fishing vessel living creatures or any material to cause pollution of the water media or to
harass the fishes and other marine organisms, under Section 36 of said law.

3.3 INTERNATIONAL CONVENTIONS, TREATIES AND AGREEMENTS

Myanmar has signed several international conventions, freaties and agreements
related to the enviromment. Some of themn are shown in Table 3.3-1.
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TABLE 3.3-1

RELEVANT INTERNATIONAL TREATIES SIGNED BY MYANMAR

. hiternational En . Dateof |
18/ Protoc ' ication’,
1 | Plant Protection Agreement for the 4-11-1959 4/11/1959
South-East Asia and the Pacific Region, {Adherence)
Rome, 1956
2 1 United Nations Framework Convention 11/6/1992 {25-11-1994 41/94
on Climate Change, New Yorlk, 1992 {Ratification) 0.11-94
(UNFCCC)
3 | Convention on Biclogical Diversity, Rio | 11/6/1992 25-11-1994 41/94
de Janeiro, 1992 {Ratification) 9.11.04
4 | The Convention for the Protection of the 29-4-1994 6/94
World Culture and Natural Heritage, {Acceptance) 0.2-04
| Paris, 1972
5 | ASEAN Agreement on the Conservation | 16/10/1697
of Nature and Natural Resources, Kuala
Lumpur, 1985
6 | Catagena Protocol on Biosafety, 11/5/2001 13/2001
Cartagena, 2000 | 22-3-01
7 | Kyota Protocol to the Convention on 13-8-2003 26/2003
Climate Change, Kyoto, 1997 (Accession) 16-7-03
§ i Convention on the International 6/7/1951 25-11-1994
Maritime Organization, 1948 (Ratification})
g | MARPOL 73/78, 1978 4/8/1988
1¢ | United Nations Convention on the Law 21/8/1996
of the Sea, 1982 ;
34 MYANMAR GOVERNMENT INSTITUTIONAL FRAMEWORK
341 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.
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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.

3.4.2 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,
namned in the 2008 Constitution. 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 Uit (201 1), Myanmar Statistical
Year bock (2011), and Ministry of National Planning and Economic Development. The
smallest formal administrative unit is called “village”, with various groups (fowus, 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.

Some constitutional roles and dufies of state and region government
associated to the Project are demonstrated as follows:

Article 188

The Region or State Hluttaw shall have the right to enact laws for the entire
or any part of the Region or State related to matters prescribed in Schedule Two of the
Region or State Hluttaw Legislative List.

Article 249

Subject to the provisions of the Constitution, the executive power of the
Region or State Government extends to the administrative matters which the Region or
State Hluttaw has power to make laws. Moreover, it also extends to the matters which the
Region or State Government is permitted to perform in accord with any Union Law.

Article 256
The Region or State Government:

(a} Shall, in carrying out the functions of the Region or State Ministries,
their subordinate governmental departments and organizations, manage, guide, supervise
and inspect in accord with the provisions of the Constitution and the existing laws;

(b} May, relating to the performance of the civil service organizations
discharging duties in their Region or State concerned, supervise, inspect and coordinate in
accord with the law.
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Article 257

The Region or State Government may, for enabling the performance of the
functions to be carried out in accord with the Union Law for Civil Services and in
coordination with the Union Government in advance:

(a) Form Civil Services organizations relating to the Region or State as
necessary;

(b) Appoint the required number of Civil Services personnel.

Organization structure of state and region government is illustrated in Figure
3.4-1 below. There are nine (9) ministries and twelve (12) union ministries.

| | | |

Marmines of anater Mimster of Mniter of Mo of Mnme ot Meruter
P of fiance agric & Transport Fanmstry and Fianning o lecure Daveopmant of Secial
and Border ane Lastock | Mines wd
aftwin Aevenus Areadng Leancmas Iy

} t i i 1
= !

- - |

L br-t- l l :

w o Rt e 1
:‘::u o Heacof resd of e o T ot aad & [ l

w4

roance & agrouture uvestack and farestry ran annng ———
ecenas -g— Fuaheres + '
J [] x l 73 Dapart B3 Depan 15 Supers
= o || Dewment o Cecartmant Head of Head of hesd of "
“":"‘ agrecuitare, of Unstocs Branemas Huar it ducanon Sodl
e Departmenta’ || an ———_ bt [r—
Tndustral ey, commriaten arnt ot
5 = == ="
@ Direct Accountability

4~ -» 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,
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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.

With reference to organizational structure of Dawei Special Economic Zone
(DSEZ), the Project Proponent commits to follow the described process, established by the
Dawei Special Economic Zone Management Committee (DSEZMC), under Dawei Special
Economic Zone Law.

Governmnet { President 1
Central Body Ministry of the
Office of the
President
- Minister

l Central Working Body |

Gov. departments

& organizations
- Chairman
Management Committee - Vice Chairman
of Dawei Special Economic Zone - Secretary

- Joint-Secretary

Supporting Working Body Gov. of Tanintharyi
of Dawei Special Economic Zone Region
- representative(s)
Relevant Gov, ’,4'&;'6“__'_""-‘.‘_
- 2Veloper or
departments & i Thvactor .
Organizations 1 !
- representative(s) “<_representative(s) of

S -

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

Department .

Roles aind Responsibilities -

Department of General

Management and moniloring to cooperate and negotiate with local

Tanintharvi Division

I
Administraiion peoples
2 | Department of Human The Department of Human Settlement & Housing Development is
Seitlement 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,
_ | lmmigration and workers and visitors to the project area
I National Registraticn
4 | Myanmar Port Authority | Responsibility to regulaie 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 berween
! employers and workers according to the existing Laws in i
{  Myanmar '
- Registering foreion workers in Myanmar according to directive
of the Myanmar Foreign Investment Comimission.
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 Affairg
9 | Department of Road Passenger transportation service for inter-city transportation and
Transportation intra-city 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 Responsible for register the incorporation and administration of
i Investment and Company | companies, in accordance with the provisions of the Myanmar
; Administration Companies Act, 1914,
11 | Department of Custom Respensible for levy duty on timported 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 fo investigate and prevent illegal imports and
exports.
12 ! Department of Law, For giving legal advice on matters relating to international
Court and Justice conventions and regional agreements, and also on matters of
bilateral or multilateral {reatics, memorandums of understanding,
memorandems 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, {o the close contact with the daily life of
Municipality the citizens.
I4 | Representative from To communicate with Local Governiment.
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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

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

s  Performance Standards on Environmental and Social Sustainability, January 1,
2012;

e  Envirommental, Health, and Safety-General Guidelines, April 30, 2007; and

e Fnvironmental, Health, and Safety Guidelines for Thermal Power Plants
(December 19, 2008).

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

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

The third document provides EHS guidelines specific to thermal power plant
projects.

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

A. Performance Standards on Environmental and Social Sustainability,
Januwary 1, 2012

IFC prescribes eight Performance Standards to which its clients will need to
comply throughout the investment lite 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
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Performance Standard 3: Resource Efficiency and Pollution Prevention
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 envirommental 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;
(iv) 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-Labor 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; (1ii)
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 (vi) provide a safe and healthy work enviromment,
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: (1) efficiently use energy and water; and
(ii) use best available techniques (BAT) in pollution control.
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PS4-Commmunity Health, Safety, and Security

This PS requires the client to: (i) evaluate the risks and impacis 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, Envirommental, Health and Safety
Guidelines (EHS Guidelines) or other internationally recognized sources. The requirements
are elaborated 1n the PS document. Some of the reguirements, 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 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 livelithood; grievance mechanism, and appropriate resettlement
and livelihood restoration planning and implementation.

PS6-Biodiversity Conservation and Sustainable Management of Living
Natural Resouirces

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 seck to avoid impacts on bicdiversity 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 fong 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 lifecycle.

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.

PS8-Cultural Heritage

PS8 requires the client to: (i) protect cultural heritage from the adverse
mmpacts 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
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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 3¢, 2007

This publication provides general EHS guidelines co{fering 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: (1) general facility design and
operation; (11} communication and training; (iii) physical hazards; (1v) chemical hazards;
{v) biological hazards; (vi) radiological hazards; (vii) personal protective equipment; (viii)
special hazard environments; and (ix) monitoring.

Community Health and Safety covering: (1) water quality and availability;
(i1} 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: (1) environment; (i)
occupational health and safety; and (iii) community health and safety.

C. Environmental, Health, and Safety Guidelines for Thermal Power
Planuts (December 19, 2008)

This publication provides EHS guidelines and standards specific to thermal
power plant projecis. It covers the following subjects:

s  Envirorument covering: (i) air emissions; (i) energy efficiency and
greenhouse gas emissions; (11} water consumption and aquatic habitat alteration; (iv)
effluents; (v) solid wastes; (vi) hazardous materials and oil; and (vii) noise.

e  Occupational Health and Safety covering 1ssues described in the
General EHS Guidelines and additional issues specific to thermal power plants, including:
(1) non-ionizing radiation; (ii) heat; (iii) noise; (iv) confined spaces; (v) electrical hazards;
(vi) fire and explosion hazards; (vii) chemical hazards; and (viii) dust.

¢  Community Health and Safety covering issues described in the General
EHS Guideline and additional issues specific to thermal power plants, including: (i) water
consumption; and (ii) traffic safety.

e  Performance Indicators and Monitoring Guidelines for Environment
and Occupational Health and Safety.
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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) isa
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.

The PPAH has several sector-specific guidelines. There are two specific sections
of “Thermal Power: Guidelines for New Plants”, pages 413 to 426, and “Thermal Power:
Rehabilitation of Existing Plant”, pages 427 to 429 which are relevant to the Project.

3.6 GUIDELINES AND STANDARDS APPLICABLE TO THIS PROJECT

Environmental management of the Project during pre-construction, construction,
operation and deconunissioning 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 emission standards to be adopted for stack gas emissions.
Table 3. 6-3 presents national quality standards for effluents to be discharged into the
coastal waters via the internal storm sewer system. In addition, the Project will control
erssion at stack following the IFC Environmental, Health, and Safety Guidelines for
Thermal Power Plants (2008) (Table 3.6-4).
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TABLE 3.6-1

INTERNATIO

o

AMBIENT ENVIRONMENTAL QUALITY STANDARDS

Amhient Air Quality

24-hour average TSP 230 pp/m? ¥ * Thermal Power: Guidelines for New
NO: 150 pg/im®® Plant, Pollution Prevention and Abatement
e Handbook WORLD BANK GROUP, 1998
Pivlia 150 pgm? &'k .
SO e © ¥ Environmental, Health, and Safety
Y pem ) Guidelines: Environment Air Emissions
50z 150 pg/m’* and Ambient Air Quality of International
125 pg/im? ™ Finance Corporation, 2007
20 pgm? e ¥ National Environmental Quality
1-hour average NO» 200 /o {Emission) Guidclines, Myanmar, 2013
Ambient Noise Levels
- Industrial and Leq (24 hrs} 70 dB(A) ¥ # Intormation on Levels of Environmental
commercial area Leq (1 T) 70 dB(A) daytime & Noise chuisit.c to Protect Public Hc_zilth
70 dB(A) nighttime & and Welfare with an Adeguate Margin of
() mghttime Safety, U.S. EPA (U.S. Environmenta!
- Residential areas Leg (1 hr) 55 dB(A) daytime &' Protection Agency). 1974
: 45 dB(A) nighttime W Notification of Guidelines tor
! Limax L dB{AYY Community Noise, World Health
Organization (WHO), 1999
¢ Environmental, Health, and Safety
Guidelines: General EHS GUIDELINES:
ENVIRONMENTAL NOISE
MANAGEMENT of International Finance !
Corporation, 2007 |
¥ National Environmental Quality :
{Emission) Guidelines, Myanmar, 2015 !
Vibration I
Industrial buildings and | Pcak Particle 5 mns DiN4150
residentiaf buildings Velocity |
Coastal Water Quality DO Not Tess than 4 mg/L. ASEAN MARINE WATER QUALITY ||
pH 5.0-9.0 Management Guidelines and Monitoring :
Nitrate Nitrogen 60 pe/L Manual, 2008 !
Phosphates as I 15 pp/L for coastal
45 pe/L for estuarine
Lead 8.5 ug/l
Cadmium 10 ng/
Mercury 0.16 pg/L
Oil and grease 0.14 mg/L
Total suspended Permissible 10% maximum

' solids

increase over seasonal
average concentration.

Sedimenr Quality

; Total Chrernitom
Total Arsenic
Total Lead
Total Cadmium
Total Zinc
Total Copper
Total Mercury

Maximum limits
81 mgke

8.2 mg'kg

46.7 mg'kg

1.2 mp/kg

1530 mgika

34 mgikeg

0.15 mg/'kg

International Association for Impact
Assessment (LATA)Y NOAA Screen Quick

! Reference Table, 2004
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TABLE 3.6-1
INTERNATIONAL AMBIENT ENVIRONMENTAL QUALITY STANDARDS
(CONT’D)
o Sub}ects - .P;.ll;all..].é?‘.t._e” __'\J’ai_']_u_e:sf:
Groundwater Quality pllat25°C . 6.5-8.5 WHO's Guidelines for Drinking Water
Nitrate | 50 megiL Quality, 2011
Nitrite 3 mg/L
Cadmium 0.003 mg/L.
Lead 0.0F mg/l.
Arsenic 0.01 mgiL
Cyanide . 17 mg/L
i Chloride 250 mg/l.
Thermat Heat Flux Safe level of 5 kWim? {1,600 Baw/hr %) | NFPA 39A (standards for the production
exposure at the facility)
praperty line of
ENG storage
facility

TABLE 3.6-2
NATIONAL EMISSION STANDARDS

| Parameter

Combustion turbine/ Natural Gas

Parviculate maiter, PMqg -
50, . -

t "
NOx i 100 mg/Nm® | For natural gas (all turbine types; unit >50 MW)

Reciprocation engine/ Natural Gas

Particulate matter, PMyg _ -
SOz -
E NOx 200 mg/Nm’®

Source; National Environmental Quality (Emission) Guidelines, Myanmar, 29 December, 2015,
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TABLE 3.6-3

NATIONAL EFFLUENT STANDARDS

Subjects - tion
Effluent Quality Arsenic 0.5 mg/l
-Thermal Power Cadmium 0.1 mg/l
Clrominm (lotal) 0.5 mg/l
Copper 0.5 mg/l
Iron 1 mg/l
. Lead 0.5 mgA
E Mercury i 0.005 mg/l
il and grease 10 mg/l
pH 6-9 85.U*
Temperature increase <3v (P
Total residual chlorine 0.2 mg/!l |
Total suspended solids 50 mg/l :
Zing 1 mg/i
Site Runoff and ; Biological Oxygen Demand 30 mg/l
Wastewater Discharges Chemical Oxygen Demand 125 mg/l
{Construction Phase) Oil and grease 10 mg/l
pH 6-9
Total coliform bacteria 400 cell/100 ml
Total nitrogen 10 myg/l
Total phosphorus 2 mg/l i
! Total suspended solids 50 mgA }
Note: 2 standard unit

ETemperature inerease due to discharge of once-through cooling water

Source:

TABLE 3.6-4
EMISSION STANDARDS FOR NATURAL GAS FUELED POWER PLANT

National Environmental Quality {(Emission) Guidelines, Myanmar, 29 December, 2015,

, Combustion Turbine

H

Nitrbgen Oxides (NOx)

51 mg/Nm® at 15% O3

Reciprocating Engine

Nitrogen Oxides (NOx)

200 mg/Nm® at 15% O3

Note:

Source:

Dawei Power Company Limited, 2015

YEC Environmental, Health, and Safety Guidelines Thermal Power Plants, 2008
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CHAPTER 4

PROJECT DESCRIPTION AND ALTERNATIVES

4.1 PRESENTATION OF THE PROGJECT AND DESCRIPTION OF
ALTERNATIVES

4.1.1 Project Description
A. Sector and Subsector

The Project will involve physical development in the energy sector, power
or electricity generation subsector.

The Project will construct a natural gas-{ired power plant and associated
facilities in Dawel Special Economic Zone { DSEZ) to supply electricity to industrial
consumers in the industrial estate to be developed in DSEZ. Project facilities to be
constructed are: (1} a 420-MW (net) combination of gas engine power plant and combined
cycle power plant using natural gas as primary fuel; (11) a once-through cooling water
system using sea water as coolant; (ii1) a switch yard; (1v) a short access road connecting
the power plant site with the existing road in DSEZ; (v) a gas-regulating station; (vi) office
and control butldings; and (vii) utility systems inside the power plant premise.

B. Project Size

The Project will have a net generation capacity of 420 MW, The Project
will occupy  land area of about 37.19 acres or 150,500 m?.

C. Project Location
Overview of DSEZ

The project facilities will be constructed on a 37.19 acre land plot in DSEZ,
especially in a 0.15 km? area designated as industrial estate area in DSEZ. This large land
tract is about 8 km long along the beach of Maungmagaun Bay, about 21 km from Dawei-
the administrative center of Tanintharyi Region. Figure 4.1-1 is a map of Tanintharyi
Region showing the location of DSEZ.

At present, DSEZ ts still in a very early stage of development and 1s still not
ready for industries to establish. The area is served by an unpaved access road coming
from the Thai border. The existing infrastructure facilities in the area include a nearly
completed small port and a raw water reservoir of Pa Yain Byu with a storage capacity of
about 7.7 million m’. Water supply and electricity supply systems have not yet been
developed.

Figure 4. 1-2 is a map of DSEZ showing existing conditions and facilities,
and locations of the project components. This map is supported by some photographs of
DSEZ in Photos 4.1-1 to 4.1-3. The project area is described in more details in Chapfter 5-
Description of the Environment.
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PHOTO 4.1-1 : EXISTING PROPOSED POWER PLANT SITE

PHOTO 4.1-3: PA YAIN BYU RESERVOIR
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Project Site

The Project site covers 37.19 acres of land. The power plant area is about
250 m x 360 m and its support facilities (intake and outfall area and site access way) are
110G x 550 m. At present, this land plot is vacant and has only some fauna and flora species
commonly found in coastal land in Myanmar. The site is relatively flat at an average
elevation of about 1-2 m above mean sea level (AMSL). The site is about 800 m from
Andaman Sea to the west, and 1 km from a small tidal creek to the east. The gas pipeline
to supply the power plant 1s from the adjacent liquefied natural gas (LNG) terminal and
regasification plant {o the south. There are three villages close to the site. One village is the
fishing village of Nga Pitat and the other two villages are Nyaung Bin Sick and Mu Du
which are further infand and on the opposite side of the tidal creek.

Figure 4.1-3 is a map showing the project sitc and the described surroundings.
D. Facilities and Infrastructure

The physical development of the Project will cover the following facilities
and infrastructure: (i) 420 MW (net) combination of gas engine power plant and combined
cycle power plaut using natural gas as fuel; (i1) once-through cooling water system using
sea water as coolant; {i11) switch yard; (iv) short access road connecting the power plant
site with the existing road in DSEZ; (v) emergency diesel generators; (vi) water demineralization
plant; (vii) gas-regulating station; (viii) diesel oil unloading and storage tanks; (ix) utility
systems inside the power plant premise, including water treatment plant, firefighting
system, wastewater treatment plant, drainage, and communication system; and (x) support
facilities including office and control buildings; intemal road, access road, and guard
houses. A 115-kV transmission line, approximately 17.5 km. long, from the project site
boundary will be constructed under another project for conveying clectricity from the
project site to the distribution grids serving DSEZ areas.

Figure 4. I- 3 shows a preliminary layout of project facilities. Salient
information on the project facilities and infrastructure are summarized in Table 4.1-1.

Site Access

The site can be accessible to the power plant site with the coastal road which
will be constructed under the proposed LNG terminal and small port project. The main

entrance gate of the power plant premises will be on the southwest side of the power plant
premises and face to the sea.

The access road would be linked to roads adjacent to the project site to
improve the safety, comfort and continuity of traffic flow on the project, and the layout
plan was so formulated that accessibility to municipal infrastructure for each living zone
might be improved. Design road elevation will be determined considering swrounding
ground elevation that it would be possible to facilitate the drainage of storm water and
wastewater.

Standard requirements for access road geometry will be following with the
requirements of Myanmar laws and regulation and international standards.
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Type of access road should use the following criteria and information:

Two 3.0 m (9.0 f1) asphalt concrete 100 mm (4”") Asphaltic Concrete
paved lanes with 1.5 m (4.5 ft) asphalt

2 8 gat
concrete paved shoulders 00 mm (87) Aggregate Base

100 mm (47} Aggregate Sub-base

Road markings and signs shall be provided. To control storm drainage, the
storm drainage shall be installed before starting construction work. The access to site needs
to ensure that such access is suitable for the equipment to be transported to the site.

Gas Engine Generators

Tentative nine (9) gas engines under consideration will be of the medium-
speed, four-stroke, lean-burn, pre- chamber, spark-ignited, port-injected, trunk- piston,
turbocharged and intercooled design. The engine has an embedded engine control system,
controlling the corbustion process individually in each cylinder. Nominal unit gross power
output will be around 10 MW.

Gas Turbine Generators

Tentatively, five (5) gas turbines under consideration will be cold end drive
gas turbines with their gross capacity in the range of 50 MW at Reference Site Condition.
The gas turbines would incorperate Dry Low NO, (DLN) combustion technology. The gas
turbines may or may not include air inlet chilling for power augment. The gas turbines will
be located outdoor and in its weather and noise proof enclosure. Each gas turbine has a
dedicated HRSG and a bypass exhaust stack.

The 2-on-1 combined cycle mode is rated at 140 MW (net) at site ambient
condition, while the 1-on-1 combined cycle mode is rated at 70 MW {net).

Each set of gas turbine package includes gas turbine and associated
equipment, such as inlet air filter and cooling/heating, Iube oil system, instrument and
confrol system.

The turbine combustion system will use Dry Low NOj system to increase
thermal efficiency and reduce NO, emissions. Its features provide enhanced NOy control
at base load and allows for an extended turndown of gas turbine load, within CO emissions
compliance.
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TABLE 4.1-1

SUMMARY OF SALIENT FEATURES OF MAJOR PROJECT FACILITIES

Facilities

Key Information

‘Purposes or Functions

Site Access

lanc access road of asphaltic surface and vacant
area

Length 530 m and width 110 m consisting of'a two-

Connect the power plant to the existing
road in DSEZ

Gas regulating
station

Equipped with gas pressure reducer, flare system, and
conirol system

Receive natural gas from the gas
pipehine and regulate the pressure

Cias pressurc
boaster

Equipped with gas compressor, gas filier, and
conirol system

Boost gas pressure receiving from gas
regulating station to weel ininimum
combustion turbine gas inlet pressure
and feed the natural gas to the power
plant turbine combustors

(ias engines

Nine units of gas engine.

Generate eleciricity from natural gas,

Gas turbines

Five units of combustion gas turbine. Each unit to
be equipped with dry low NGOy burners to minimize
NOx emission and its auxitiary systems

Generate electricity from natural gas.

Heat recovery
steam generators

{HRSG)

Five umits, one for each combustion gas turbine

Recovery of heat cnergy from hot gas
released from the combustion gas
turbines and generate steam for steam
cycle power generation

Stcam turbines

Three unit of stean turbine. Each unit is equipped
with surface condensor, main steam stop and
contro] valves with associated bypass and
attemperator, emergency load rejectton, eontrol
svstem and its auxiliary system

Generate electricity using steam

generated by HRSG

Cooling water
svstem

Once-through seawater cooling system, capacity
675210 m¥/day, using sca walcr as coolant.

Intake pipe inner diameter 2.2 m, 2.3 um long.
Intake pump and structure

Cutfall pipe inner diameter 2.2 m, 1.7 ko long, to
be partially laid on the sca bed and tunneled toward
inland.

Supply the cooling water to surface
condenser in order to condense the
cxhaust steam from the stcam turbine
for recyeling

Switch yard

Water Treatment
Plant

Air insulated switchyard with total t4 bays for
1 13KV transmission.

Reccive low-medivm voltage power
from generator, step up the power
voltage and then transmit power to the
cicerrical grid,

Seawater Reverse osimosis, capacity 75.5 w¥hr

Desalination plant for production of
service and potable water for
demineralization plant feed and other
plant usc.

Demineralization
plant

i - o .
1 Reverse osmosis plus electro-deionization, cepacity
31 mihy

Treated water for bailer feed and Gas
Turbine Inter-Cooler Spray, it rvequired

(Gas Turbine
Stack

¢ Individual Stack for each Gas Turbine
Main: Diameter 3 m. and height 35 m.
HRSG By-pass, Diameter 3 m. and height 30 m.

Discharge flue gus from Gas Turbine

Gus Engine Sack

Common Stack but separate flue for nultiple Gas
Engines, equivalent diameter 5 m. and height 30 m.

Discharge {lue gas from Gas Engines

POTAENY-I'POR3 56 FRRELTE2-CTHY
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Heat Recovery Steam Generator

The Heat Recovery Steam Generator ( HRSG) is specifically designed to
match the operating characteristics of the gas turbine available and provide optimum
performance for the total power plant cycle. The HRSG is designed to be fully integrated
mto the combined-cycle system and include required inlet/ outlet ductwork, structural
supports, piping and accessories.

The HRSG 18 located downstream of the gas turbine (GT) diffuser, and
recovers GT-exhaust heat for use in the water/steam-cycle to power the steam turbine.

The HRSG is a double-pressure level with unfired, natural circulation type
configured for vertical or horizontal exhaust flow perpendicularly through tube heat
transfer sections. The inlet duct of the HRSG will be connected to the diverter damper of
the bypass stack.

The HRSG stack (main stack) is equipped with an automatic stack closure
damper that closes upon plant shutdown to reduce HRSG heat loss, the time required for
the next plant start-up, and the cyclic stress of the start. The HRSG proper will be designed and
fabricated by a leading HRSG vendor in accordance with ASME Boiler and Pressurc Vessel
Code.

Steam Turbine
A single-casing condensing Steam Turbine 1s proposed for the Project,

Tentatively, three (3) steam turbines with gross capacity of 28-44 MW each
will be installed. Each unit requires the main steam at 55-72 bar and 470-562°C. Each unit
1s equipped with surfacc condenser, main steam stops and control valves with associated
bypass and attemperator, emergency load rejection, control system and its auxiliary system.

Cooling Water System

The cooling water system: will be the once-through process using sea water,
which will be processed through intake and outfall pipes.

Details of Intake and Outfall Pipes

A 2.2 m diameter intake pipe will be extended from the intake pumping
station to about 2.3 kim including inland and offshore sections. The pipe will be laid on the
sea bed for offshore section, trenched under the beach sand for shore area toward coastal
road, tunneled underneath coastal road, and then laid underground toward the power plant
area. lts end will be at about 11.57 m under water at low tide and 14.43 m at high tide.

A 2.2 m diameter outfall pipe will be extended offshore from the power
plant to about 1.7 km, including the inland and offshore sections. The inland section will
be laid underground and tunneled undemneath coastal road while the shore area will be
trenched under the sand and laid on the sea bed for offshore section. The warm spent
cooling water will be released through a series of diffusors at about 9.57 m under water at
low tide and 12.43 m at high tide.
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The design of the seawater intake and pumping system will install two
screens with mesh size of 10 em. {bar screen) and 10 mm. (fravelling screen) at the entrance
of cooling water intake point in order-to prevent large marine organisms and small marine
organisms from entrainment impact. '

Detailed designs of the cooling water system and its technical features are
presented in Figure 4. I-4 and briefly described below:

Flotation and submersion (for offshore)

e Flotation and Submersion technique is used for pipe sections in the
open ocean. The pipes will be assembled on land. The pipe is filled with air and, if
necessary, additional buoyancy is added, so that pipe will float.

¢  Next phase of work is to install the concrete weights. They are fixed to
the pipeline at a certain center distance depend on the calculation. The concrete weights
can be installed on shore or off shore,

e  Before start of the sinking, the route has to be marked properly by buoys
floating at the sea surface. It 1s also very important to listen to the local weather forecast.
There should be very little wind and waves during the sinking process.

e The sinking start when the total pipeline is positioned in the correct
route by barges.

e At the end of the sinking process an inspection by divers should be
performed to check, if corrections are necessary.

Trenching (for seashore area)

e ‘Trenching or excavation in the beach sands requires building steel sheet
pile walls to keep the sand out. The sheet pile walls are built normal to the beach line to
avoid the longshore current.

o Trestles and sheet pile trenches are constructed. The depth of trench
should be long enough to prevent seepage pressures from underground.

e  The end of the trench has to be closed by a temporary sheet pile closure
to prevent surges inside that would prevent the setting of pipe sections.

e  Once the frestle and trench are complete, the pipe sections are set. They
are lowered just ahead of their design position. The pipe is adjusted to grade by a small
amount of rock beforehand or by sandbags afterward.

o Backfill is then placed uniformly on each side to ensure against
displacement. Once the pipeline is through the swrf zone, it may be laid directly on the
seafloor.

Pipe Jacking (underneath coastal road)

o  This method does not disturb the traffic flows at road.

s Initially, the pilot dnll will be used to penetrate the borehole and
followed with casing tubes. The pipeline will be protected by casing tube.

o  The actual pipeline is inserted and pulled out through the borehole by
hydraulic jack.

e Once the laymg of pipeline is completed, the casing tubes will be
removed.
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FIGURE 4.1-4 : INTAKE AND OUTFALL PIPELINE LAYING

Figure 4.1-5 shows a tentative layout of the intake and outfall pipes.

Administration and Office Building

The Administration and Office Building shall be reinforced concrete
structures on piling foundation and the building shall be enclosed with the building walls.

The Administration and Office Building shall include spaces with minimum
requirements as defined in Myanmar laws and regulation and/or International Architectural
Standard.

The following facilities/equipment shall be provided with the
Administration and Office Building, but not limited to.

e  Manager rooms

The manager room shall be equipped with working desk, chair, rack,
sofa and table (5 persons), cabinet, air conditioner and other necessary office equipment,
furniture and supplies to perform normal duties smoothly and steadily.

e Office rooms

The office room shall be equipped with desks, chairs, racks, meeting
table, partition, cabinet, air conditioner and other necessary office equipment, furniture and
supplies to perform normal duties smoothly and steadily.

e  Spare part room

The spare part room shall be provided for measurement equipment and
spare parts for steady operation of the power plant.
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e  Meeting room

The meeting room shall be equipped with desk, chair, notice board, air
conditioner and other necessary office equipment.

e  Pantry room

Pantry room shall be equipped with a hot water supply facilities, a small
kitchen, a refrigerator, etc.

e  Toilet for men and women (Separate}

Toilets shall provide water closets, hand basins, urinals (for men’s),
shower room and washroom accessories. Washroom accessories include toilet paper
holder, shower head and valves, and mizror.

s  Main stair and fire escape stair
In addition, the EPC Contractor shall be provided facilities and equipment

in addition specified in the above as follows:

¢ Necessary equipment for maintaining safe and comfortable
envircnment, such as lighting, air conditioning, water supply and sewage disposal, fire
protection, etc.

e  Necessary office equipment, furniture and supplies to execute safe and
smooth tasks of operation and maintenance in the power station, such as working desks,
chairs, telephones, racks, cabinets, etc.

e Communication system

»  Transmission rate of internet shall be enough comfortably.
Temporary Facilities

Construction lay down and work areas will be prepared at the Project site
for construction work. The EPC contractor for the power plant will be required to provide
the following temporary facilities needed during the construction period:

¢« Lay down area during construction time as vequired. If necessary, an
additional temporary lay down area near the Project site will also be provided.

¢  Perimeter fences and guard houses for security and safety of the Project
site during construction.

= Tanks or ponds for storing fresh water to be supplied by trucks from
local sources.

o  Wastewater treatment and disposal system

s  Project management office to be located in the project site.
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E. Time Schedule

The overall construction period for all phases is planned to complete in 6
years. However, the Notice to Proceed for each phase (“NTP”} will be entitled to be
released by DSEZ MC upon fulfillment of the requirement under the Concession
Agreement. For gas engine plants, the construction period will be 12 months. from the
tssuance of the NTP. For CCGT, the construction period will be 24 months from the
issuance of the NTP. The project will be considered physically completed when the power
plant fully installed Gas Engine Plants and CCGT Plants as designed.

e  First Phase, 40 MW (net} Gas Engine Power Plant, commenced
commercial operation in the beginning of 2019,

s Second Phase, 140 MW (net) Combined Cycle Power Plant, commenced
commercial operation in the beginning of 2020.

e Third Phase, 30 MW (net) Gas Engine Power Plant, commenced
connnercial operation in the beginning of Q3 2021.

e  Forth Phase, 140 MW (net) Combined Cycle Power Plant, commenced
commercial operation in the beginning of 2022.

e  Fifth Phase, 70 MW (net) Combined Cycle Power Plant, commenced
comimercial operation in the beginning of 2024.

Nouetheless, the construction peried could be further compressed to
accelerate the increase in generation capacity if the power demand warrants.

Figure 4.1-6 15 a bar chart showing tentative project implementation schedules.
The schedules are subject to change depending on the develepment progress of the
industrial estate, the LNG terminal and gas pipeline, and the time required for project
review and approval by the concerned authorities. The construction could commence by
the beginning of2018.
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F. Pre-Construction Phase
Land Acquisition

The Project does not need to acquire land. The area required is to be
provided by DSEZ MC to the Project.

Site Preparation

Site preparation will involve land clearance, filling and compaction of the
sites. The existing ground level of the Project site is approximately +4.0 to -+5.0 m Chart
Datum (CD}, equivalent to +1.0 to +2.0 m Mean Sea Level (MSL). The planned coastal
road under the LNG terminal and small port project will be designed to be at +6.9 CD. As
it is Iocated near the sea, it is prudent to fill the site to raise its elevation to +7.0 m CD to
minimize flood risks from extreme sea levels, tidal action, and tsunami.

For the 37.19 acre site, about 683,000 m’ of laterite will be required for filling.
The filling materials will be taken from nearest borrow pits and transported by dumper
trucks to the Project site over a distance of about 20 k. This would take from 45 minutes
to one hour for the trip from the filling material sources fo the Project site.

Construction of Temporary Facilities and Utilities

Construction lay down and work areas will be prepared at the Project Site
for construction work. The contractor for the project will be required to provide the
following temporary facilities:

e  Perimeter fences and guard house needed to guarantee the security of the
project site during construction;

s Offices for the Project Proponent, Contractor, and consuitants, including
communications;

e  Power supply for construction;

e  Water supply for construction;

e Sewage disposal system for the pre-construction and construction period;
e  Drainage system to control the effluent especially during the wet season;
e  Site roads based on the final layout; and

s  Worker camps
G. Construction Phase
Construction Work

During the construction phase of the Project, the following activities and
works will be expected at the project site:

e  Construction and provision of temporary works, facilities, and utilifies to
be used during the construction;
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e Delivery, loading, and unloading of main and support equipment and
machineries, construction machineries, and construction matenals;

o Temporary storage of equipment until conunencement of installation;

o Temporary storage of construction machineries and materials;

o  Construction, installation, erection, and testing of the equipment in the
facilities;

e  Construction of plant buildings, facilities, internal roads, and other related
unifs;

Construction waste disposal;

e  Pre-commissioning, commissioning, start-up and putting into opcration of
the equipment and machineries; and

e Performance testing and trial run of the facilities
Materials

Construction materials will included cement, sand, aggregates, steel bars for
reinforcement, steel members, formwork, backfilling materials (such as sand, laterite,
crushed stones), concrete or steel piles, masonry, geotextiles and geo-membrane, pipes and
fittings, coding and wrapping materials, precast or prefabricated or pre-stressed members
and structures, asphalt and pavement, architectural finishing, and other related construction
materials. It is anticipated that most coustruction materials will be available and will be
sourced locally.

Equipment and Machineries

The construction will require, but not be limited to, the following equipment
and machineries:

o Piling equipment

e Heavy-lift cranes

o 25 ton, 50 ton, and Hiab crancs

o  Forklifts

e  Excavators and Backhoes

e  Grader and Compactor

= Dump truck

e Water truck

o  Small Pick-up truck and Van

¢  Rebar cutter and bender

e  Concrete vibrator

e Water pump

e  Welding machines
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Labour Force

During the construction phase of the power plant, it is anticipated that the
on-site peak manpower, including site engineers, supervisors, and workers will be about
600 persons. Estimates of the personnel are as follows:

A ~ Type of Skill o " Number of Persons
Skilled Labor up to Professional 50
Semi-skilled Labor ' 100
Unskilled Labor 450

Contractnal Arrangement

The Project will be implemented on an engineering, procurement and
construction (EPC) contract package. Details on the contractual arrangements for civil
works and mechanical and electrical works will be worked out and presented in the EIA
report. The Project Proponent will set up a team led by a project manager to oversee and
manage the contracts.

Occupational Health and Safety

The project personnel responsible for employing contractors must prepare
safety plan during pre-construction and construction period. The plan must be harmonized
with relevant rules, regulations and principles regarding preventing of work related
accident. The plan will be specified with major criteria as follows:

®  Scope of Work and Detail of the Project

Responsible employee of a contractor must comprehend details of the
project, scope of work and employee’s responsibility.

e Management

Contractors will inspect the design of constructing plan emphasizing on
safety in construction and operational periods hefore execution of construction. The
contractors will assign an employee who has proper qualification; to attend training and
has acceptable safety performance to be responsible for planning, presenting and
developing safety plan.

¢  Control of Contractor

Contractor selection will depend mainly on the result of attitude
assessiment on safety administration and responsibility and past experience of their safety
performance. In addition, the project will also conduct proficiency test, examine and
evaluate contractors during operation period.

e  Coordination

Coordinating unit of the project will compose of representatives of
Initial Phase Power Plant Project, occupational health and safety committee of the
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contractor, committee for preparing the meeting of the contractor and an accident reduction
team. Furthermore, daily safety work will be summarized to ensure increasing safety
awareness to each personnel.

e  Training

Training will be provided to modify personnel’s behavior. Training will
be arranged at beginning of employment for educating basic safety and Safe Worker
Observation Program (SWOP). These trainings will highlight on both practice and
communicative means of safety for individual delivery to workers.

& Detail of Working Method

Theory and philosophy will be used to make a plan; meanwhile,
documentation procedures will be used for work implementation. Besides, details of
working methods will be provided for describing scope of work, operating plan of
assignment, step of work, risk area and risk reducing method, individual protective device,
license and delegating authority document, essential equipment and noportance of
environment.

¢ Risk Assessment

Risk of occupational health and safety will be specified, evaluated and
measured in terms of probability of happening and severity. In addition, administrative
section will take a responsibility to verify and operate methods or measures for alleviating
various unexpected risks.

e Evaluation

The project will usually take a responsibility to observe daily work,
monthly safety evaluation and individual safety evaluation in order that an operator will
increase carefulness to work for more safety.

s Safety Awareness and Consciousness

The project will be responsible for arranging safety awareness and
consciousness of contractors. To promote this, the project will take a responsibility to
contribute to every contractor’s participation with persuasion, awareness building, and
consciousness stimwlation; include stimulation of administrative section’s responsible for
project’s safety management.

s Individual Protective Devices

A need of personal protective equipment which is more than hard helmet,
safety glasses, safety shoes and globes will depend on necd evaluation of each activity, The
project will place high priority to works concerning or touching hazardous, toxic and
contaminated materiais.
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s Medical Service

The project will conduct sufficient assessment of medical service within
the areas of the project location. To contribute this, a professional nurse or a medical
assistant will be hired to work in the project’s site for emergency treatment and other
sickness. In addition, safety officer and medical staff will also take responsibility to monitor
injured condition for preventing stop job due to accident from work.

¢ Occupational Health

Healthiness of employee, workers, contractors and local dwellers is the
most important for formulating occupational health and safety. To achieve this plan,
contractors will be fully supported to perform its responsibilities on occupational health,
safety and environment of the project.

¢ Accidental Report

Each accident happening will be examined by administrative section,
chief of employee and safety officer of contractors in order to co-analyze cause of the
accident and indicated results. In addition, they will be searching for protecting method to
probable cause of unsafe incident and officially inform the project.

e Public Relation

Public relation disseminating success of safety work of a contractor is
very important to promote behavior modification. To encourage this, contractors will be
provided with pocket book, leaflet or sign broad in the project area in order to promote
positive practices of occupational health and safety.

¢ Environment

The project will be responsible for assigning a contractor to manage
administrative work harmonizing with the project’s policy, rules, related regulations and
other requirements in the report of environmental impact assessment. To do this, the
contractor will take responsibilitics to recruit employees who have proper qualification and
experiences in noise level control, solid waste management, air pollutant and wastewater
control and public relation activities for contributing to the project.

s Practical Method in Emergency

Good preparedness for emergency is a basic principle of safety work. To
achieve this, the project will be responsible for providing emergency plan consisting of
cmergency treatment, emergency evacuation, and restrain of incident and safety which will
be designed to operate for a specific project.

e Practical Method to Violating Regulation

An announcement of stop work will be informed when there is an unsafe
work or environment. The announcement will equipped with details of unsafe behavior and
risk situation including indication of solving method to be conducted.
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Contractor may cancel employment contract or Impose entrance
prohibition to an outsourcing or employees when there is fact or surrounding condition
confirming that those employees or outsourcing has committed unsafe conducts.

H. Operation Phase
Modes of Operation

The power plant will be operated as a based load plant throughout the year,
albeit the allowable scheduled maintenance as mandated in the terms and conditions of the
power purchase agreenzent.

Inputs for Operation
{1} Fuels
(a) Source

The Gas Engines and CCGTs will be designed to run on natural
gas only. Natural gas is supplied to the gas regulating station by the adjacent LNG terminal
through the gas pipeline.

{(b) Propertics of natural gas

The natural gas to be used by the power plant will meet the
following property requirements:

Gross Heating Value (Volume Based):
Minimum 980 B/SCF
Maximum 1,200 Btw/SCF

Hydrocarbon composition and Nitrogen content within the following range:

Methane 80.00 mol% minimum
Ethane 15.00 mol% maximum
Propane 5.00 mol% maximum
i-Butane 2.00 mol% maximum
n-Butane 2.00 mol% maximum
i-Pentane 0.50 mol% maximum
n-Pentane 0.50 mol% maximum
Hexane (.10 mol% maximum
Nitrogen 1.50 mol% maximom
Carbon dioxidc 0.10 mol% maximum

Table 4.1-2 shows property specifications for LNG.
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TABLE 4.1-2

PROPERTY SPECIFICATIONS FOR LNG

Compopent’ N fo-b
CO: % mol 0 0 0
N> P % mol 0.4 0.25 0.1
C oy Y%l 99.6 92.2 84.8
¢ | %mol 0.0 5.95 11.9
Cs l % mol 0.0 1.4 2.78 B
ICs | %mol 0.0 0.1 0.2
NC: | %mol 0.0 0.1 0.2
s | %mol 0.00 0 0.01
NC;s % mol 0.00 0 0.01
Cq i % mol 0 0 ]
C; % mol 0 0 0
Cs- % mol 0 0 0
Cs % mol 0 0 0
o % mol 0 0 ]
N % mol 0 0 0
HHV ™ | Btwscf. 1010 1083 1156

preliminary heat and mass balance diagram for the Project.

{¢) Required Volume

In full phase operation, the power plant will consume approximately 65
MMSCFD (million standard cubic feet per day) of natural gas. Figure 4.1-7 shows a

(d) Handling and Storage

The natural gas supply will be from the gas pipeline extending from the
ENG terminal to the gas regulating station of the power plant. The tie-1n location is
indicated by a red circle in Figure 4. I-8. The gas supply pipeline will not be included in
this EIA study.

Diesel oil will be supplied by tanker trucks. The oil will be transferred
from the tanker trucks at the unloading station using mobile or fixed pumps to storage tanks.
The diesel oil storage tanks will have a total capacity adequate for emergency diesel
generator operation during the interruption period.
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(2) Water
{a) Water Requirements

As for the commitment to minimize impact to the environment, the
design and operation of the power plant will seek to optimize water consumption to a
minimum.

Sea water requirement for the once-through cooling system is estimated at
675,210 m*/day, assuming that the sea water intake and discharge temperature to/from
condenser 18 30 °C and 38 °C, respectively.

In addition to sea water for cooling purposes, clean freshwater will be
required for various uses. The estimates of water requirements at full operation are shown
below in Table 4.1-3.

TABLE 4.i1-3
ESTIMATED WATER REQUIREMENTS
Use Quantity
Demineralization plant feed 975 m¥/day
Service water supply 840 m’/day
Total 1,815 m¥/day

Note: Based on 24 hour operation,

This freshwater will be generated from sea water using an appropriate
desalination process. The seawater feedstock for the desalination process is estimated at
about 3,890 m’/day based on the reverse osmosis plus electro-deionization process for
desalination. This additional sea water requirement for desalination is less than 1% of the
volume of cooling water.

In total, 679,100 m*/day of seawater will be pumped, utilized and about
676,300 m*/day will be discharged back to the sea.

Figure 4. 1-9 shows a preliminary water balance diagram of the power
plant.

Output

The generated electricity will be dispatched from the power plant via a
115-kV conventional air insulated switchyard located in the plant boundary at two voltage
levels, 115-kV directly from the switchyard.
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Organization for Power Plant Operation and Management

Operation and maintenance (O&M) of the Project assets during
comimercial operation after phase 5 would require about 50 staff. As the power plant is
highly automated, the number of staff may be less than 50. An experienced O&M team will
be deployed by the Company to be responsible for day-to-day operations, trouble shooting,
scheduled/unscheduled maintenances, and coordination with the contractor under the Long
Term Service Agreement (LTSA) which may be entered into prior to the CCGT
commercial operation date.

Figure 4.1-10 presents a tentative organizational structure for the O&M
of the power plant and its associated facilities. A President will be responsible for the
overall management. The organization will be divided into 3 main divisions-operation,
maintenance and administration division. The operation division will have positions
dedicated for environmental, social, safety and occupational health aspects of the power
plant operation. This subject will be discussed in the EMP for the operation phase.

(b) Sources

In early phase of the Project, phase 1, Gas Engine will operate as open-
cycle of which the required amount of raw water is only for makeup of the cooling system.
Raw water is planned to be delivered from Pa Yain Bu reservoir by truck. Raw water
storage tank will have a buffer capacity of two (2) days for power plant operation.

President

Vice President
L Operation division f Maintenance division ‘_f ! Administration division
f T
P i ;
R Operation team | 7| Mechanical maintenance - Procurement & admin {
P —— e ; e :
------------ I Operation team 2 iy Electrical & instrumentation e Tax & Aecounting
B | F
1 Operation team 3 == Storing . l Human Resource
o E N
““““ Operation team 4 I Efficiency contro} &
7 maintenance planning

-------- LChemicaI & Environment J

—— Safety

FIGURE 4.1-10: PRELIMINARY ORGANIZATION CHART
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I. Environmenta]l Management during Operations

At this stage of project preparation, the Project Proponent tentatively
proposes the following environmental management practices during the project operational
phase.

Stack Emission Control

The gas turbine units will be equipped with Dry Low NO, technology to
increase thermal efficiency and reduce NOy emission. The Project Proponent will manage
the stack emission to meet the performance in Table 4.1-4 below.

TABLE 4.1-4
PERFORMANCE TARGET FOR EMISSION CONTROL
Source Technical proposal ! Unit i
' « 3
Gas Turbine (Natural gas) >1 (NDA/DA) mg/Nm
T !
Gas Engine (Natural gas) 200 (NDA/DA) [ mg/Nin ]
Remark: * Air emission is referencing dry gas, excess O, content of 15%
NDA = Non-degraded airshed; DA = Degraded airshed {poor air quality)
Source: IFC Enviroumental. Health, and Safety Guidelines for Thermal Power Plants, Dated 19"

December 2008.

To monitor and evaluate its emission control performance, the Project
Proponent considers to install a Continuous Emissions Monitoring System (CEMS} in the
stack. The CEMS will be capable of measuring concentrations of the Nitrogen Oxides
(NOx) only (based on the [FC’s EHS guideline). Oxygen as well as temperature and others
could also be monitored as required.

Wastewater Treatment

The Project Proponent will instal] facilities for the treatment of wastewater
to ensure that the treated efftuent will meet the applicable effluent quality standards and
acceptable for disposal into the sea or a natural receiving waters.

The wastewater collection and treatment system shall cover, but not be
limited to, the following wastewater streams:

e DBoiler blow down

¢  Chemical drain (from HRSG chemicals injection and water treatment)

e  Laboratory wastewater

o Oily drains (from workshop, diesel generator, fuel forwarding skid,
turbine o1] room, efc.)

e  Carbon and multi-media filter backwash

e  Sanitary wastcwater

e  Surface drain (non-contaminated area)
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The wastewater will be separated into two combined streams-inorganic and
organic wastewater streams. The inorganic stream will be treated by physico- chemical
methods such as neutralization and precipitation. The organic stream will be treated by
biological methods such as waste stabilization ponds or activated sludge process.

This approach will be adopted in the design of power plant. In the EfA
investigation, the Consultant will prepare design guidelines for wastewater treatment and
disposal. In principle, the final effluent should be used within the Project area for gardening
and quenching of the boiler blow down, if possible.

Noise Emission

Noise emissions are to be kept to a minimum. The following noise limits
will be maintained in any frequently occupied area of the power plant:

- 85dB (A) at a distance of 1 meter from the source or from the noise
mnsulation enclosure, if any.

- 90dB (A) at a distance of 1 meter from the source for the steam safety
valves.

The target noise level in contro} rooms and officc is 55-60 dB (A) depending
on the location inside the plant.

In terms of off-site noise levels, the EPC contractor will guarantee that the
sound pressure level emitted by Supplier’s scope of supply at normal operating mode and
including existing background noise level will not exceed:

- 70dB (A) at the Facility boundary lines, Leq (24), (based on existing
background noise level not exceeding 65 dB (A))

- Amnoyance noise, L (90), should not be greater than 10 dB ( A) at the
nearest community receptor,

In the ElA investigations, the Consultant has studied the potential noise
problems during the construction and operation. The noise study has reviewed the
suitability of these proposed noise limits, estimated most likely noise levels, and prepared
reconumendations for noise control and monitoring. Results are presented in Chapter 6.

Occupational Safety and Health

The Project Proponent ensures that the power plant and its associated
facilities will be designed in compliance with applicable OHS requirements for thermal
power plants, such as noise, vibration, and hazardous works.

The Project will be responsible for preparing occupational health and safety
plan with detail covering every steps of operation in order 1o ensure the project operation
reaching high-level of occupational health and safety. The objectives of the occupational
health and safety plan are as follows:

e To prevent accident and contact to any material which may cause
injury, sickness, property lost of employees of the project, employees of contractors,
visitors and other people.
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e To encourage an operation seriously following the project’s policy and
practice of occupational health and safety in accordance with legal framework of Thai laws
and safety policy of the project.

e To select and train every employee to ensure capability and
professional practice for carrying out their responsibility in harmonizing mainly with
occupational health and safety and emergency plan.

e Tomanage workplace to be in safe and hygienic condition by designing
safe device and practice.

e To provide safety devices in good condition and ready to use.

e To provide basic infrastructures such as sanitation systems, washing
and cleaning rooms / drinking water and canteen which are hygienic enough to satisfy the
needs of employees,

e  Harmonization with Safety Regulation

The project will be responsible for preparing safe work plan in pre-
operational period. The designed plan will be specified occupational health and safety
policy and practice.

e  Enforcement of Safety Operational Practice

The safety manager, safety officer, employee and visitors must practice
requirement specifying in the plan without any exception. The project will be responsible
for conducting measures such as warning, firing and chasing employees from the power
plant (if necessary) if any person is in violation of the safety regulation and plan and causes
any damages.

e  Requirement

The project will be responsible for practicing requirement of
regulations and means of practice relating to the power plant operation.

e  Safety Devices

The project will be responsible for providing proper and adequate
personat safety devices for employees, visitors, and other persons being around in the areas
of the power plant. In addition, the power plant will give equal attention possible risk in
workplace where employees are working.

A basic personal safety devices will be provided by the project such as
hard helmet, safety glasses, ear plug or ear muff, safety belt, fire extinguisher, gloves, coat
and first aid set. All of these safety devices will be placed at a specified location for
conventent nses. These devices will be kept in good condition and periodically examined
to be ready to use.

e Maintenance of Safety Devices

The project will be responsible for monitoring and checking machines
and equipment such as mechanical engine, electric equipment, lighting system, scaffolding,
ladder, pallet, safety devices, etc. Therefore, maintenance and cleaning will be periodically
done in order to reduce accidents and severity.
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e  Safety Board

The project will take responsibility to place safety sign or warning
which clarifies safety requirements and means of practice at clearly observable place.

o  Responsibility of Safety Gfficer

Personnel who have proper qualification and experience will be
appointed as safety officer. This officer will be assigned to take responsibility of
occupational health and safety, handle and enforce safety plan. The officer will be under
the supervision of safety manager. Both of them will take responsibility to periodically
inspect and evaluate safety operation of the project.

There will be a momtoring of employce’s practice to enforce
regulations of occupational health and safety. To do this, a supervisor will be responsible
for conducting monitoring of employee’s practice. The supervisor will monitor employee’s
on daily basis i accordance with supervising hierarchy. The monitoring will be executed
continuously and evaluation of each superviser’s performance on occupational health and
safety be officially made at least once vear.

o Requirement, Role, and Function of Safety Officer

Safety manager will be responsible for controling to ensure proper and
safe operation. Moreover, safety manager will have authority to enforce safety regulation
in order that employee practices safely. The safety manager will also be responsible for
representative of the project to practice occupational health and safety and report result of
an operation to general manager. Meanwhile, safety officer will be responsible for
monitoring to ensure that safety operation and the policy of the company is in accordance
with official regulations. Personnel working as security officer will be assigned to
permanently work in the project site throughout operation period to monitor security of the
project area and all other surrounding parts.

e Qualification of Safety Officer

Personnel working as safety manager and safety officer must has proper
qualification, attended training on security. Personnel taking function as safety manager
and safety officer must also pass specific training on project design and operatiorn.

o  First Aid and Life Saving Devices
All first aid devices will be kept 1n clean, hygienic and secured place.
s  Requirement and Safety Control during Fire

When fire happens around the area of the project, practitioner must
obey instruction of fire controlling team. The team will take leading role to manage all
operation until completely control fire to normal situation. After this, controjling
responsibility will be furned back to the project once again.
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e  Practice on Requirement during Fire

The project will take a responsibility to stipulate procedure for
controlling emergency for example firefighting will be put in the procedure in order to
tmmediately control the fire,

Firefighting device will be selective device suitable for continuous
operation under climate of the site area in accordance with international standards such as
National Fire Protection Association: NFPA.

Not only fire controlling device, lighting system will be maintained in
good condition and ready to use. Training on effectively using of device will be organized
for person in charge. The fire confrolling team will make decision on various requirements
of controlling fire.

Additionally, the project will take a responsibility to provide fire
extinguisher equipped in every machine and placed at driver’s seat or other place where
employee can immediately pick up if fire happens.

¢  Requirement for Fire Prevention Measures

The main criteria taken into account during the design phase of the
power plant includes the Fire Prevention Measures e.g., designing of fire prevention
system, construction materials, construction technique etc. Fire Prevention System shall be
in accordance with the International Standard such as NFPA (American National Fire
Protection Association). The Project Fire Prevention System in accordance NFPA
Regulations includes:

- Standard for the Portable Fire Extinguishers: NFPA 10

- Standard for Low-, Medium-, and High-Expansion Foam: NFPA 11
- Standard on Carben Dioxide Extinguishers Systems: NFPA 12

- Standard for the Installation of Sprinkler Systems: NFPA 13

- Standard for Water Spray Fixed Systems for Fire Protection:
NFPA 15

- National Fire Alarm and Signaling Code; NFPA 72

- Recommend Practice for Fire Protection for Electric Generating
Plants and High Voltage Direct Current Converter Stations: NFPA 850

o  Safety Requirement for the Project

Occupational health and safety is important criteria for both design and
operation periods. The power plant project will be designed, system tested and operated in
accordance with regulations, laws and standards. In addition, practical means of other
electric equipment and machine passing examination will be used according to legal
requirements. Furthermore, every operating employee will be trained in order to improve
capability to use various equipment correctly and effectively.

The project will study on safety criteria (for example risk assessment)
during design period to indicate any severe hazards which may be happened. To reduce
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risk to an acceptable level, design, safety administration practice and specific property of
installed equipment will be considered.

e Safety Plan during Operational Period

The project will be responsible for gathering safety requirements and
practices in emergency and include into the safety plan. The prepared safety plan will
specify major safety criteria and security practice during operational peried. Topics of
safety plan will include:

- Overview of Occupational Health and Safety Policy

Safety plan will specified an overview of occupational health and
safety policy for all employees to practice.

- Requirement and Standard

Safety plan will specify requirements and standards rclating to
overall operation and each section of the project.

- Responsibility and Structure of Organization

Safety plan will have specific responsibility and structure of the
organization with personnel responsibility details and supervising hierarchy. The project
will take a responsibility to appoint safety committee in accordance with legal requirement.
The committee will take function to develop policy and safety practice; encourage
employee practice relating requirements and laws; respond to and examine unsafe
environment in the area of workplace and establish resolving measures. Additionally, the
committec will take function to verify accident and sickness concerning to employee’s
working, promote and support safety activities at work.

- Risk Activities Identification

Main activities during operation period which may have risk to
health and safety will be specified in safety plan.

- Control, Protection and Practice for Safety

Safety plan will specify details of control, protection and practice
for safety composing of:

o Safety impiementation

e  Safety practice

o Special working system for example working requiring
permission (Permit-to-Work)

e Use of personal protecting devices

e Monttoring and examuning of employee’s practice and
workplace
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- First Aid

Safety plan will specify first aid devices, other medical devices,
emergency freatment devices and route to hospital.

- Practice for Supporting Emergency

Safety plan will specify practice for supporting emergency and
others which must be prepared such as main personnel’s function, telephone number and
address for emergency, controlling practice, evacuation, route to hospital, contact and
coordinating systems for emergency, etc.

- Safety Evaluation of the Project

Safety plan will specify requirement for monitoring and examining
efficiency of safety implementation.

- Result Report

Safety plan will specify result report, accidental report, safety
report, and process of investigation and other verification which will explain flow of report,
relative employee, and safety notice board.

- QOccupational Health

Safety plan will specify activity of occupational health and
provision of examination and medical monitoring.

- Training

safety plan will specify cwrriculum of training on safety for new
recruitment. The curriculum covers knowledge concerning safety policy and practices
which will be in line with safety legal requirement, practice and standard relevant to safety
practice in accordance with the company policy and requirement of occupaticnal health
and safety.

- Posting Notice and Giving Safety Information

Copies of safety plan will be posted for announcement and placed
at entrance-and-exit of office buildings in the project. Parts of the safety plan will be copied
and posted al main areas around the project for giving guideline and immediate and easy
observation by employees, visitors and others who are around in the project area. In
addifion, poster or announcement will be displayed to completely provide safety
information in accordance with legal requirement.

Buildings and Landscaping

The architectural design philosophy for the proposed power station, to be
developed further during project implementation, will ensure that the orientation of
buildings and structures and the type of landscaping will complement the natural features
of the site to improve the project’s visual amenity. All buildings and structures will be
designed and constructed to blend in with the swrrounding environment ( for example,
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through the use of appropriate non-reflective materials and colors). Paved walkway will be
constructed to connect all buildings and major plant areas. The general layout of buildings
and structures will be designed for effective operation and maintenance.

A landscaping plan will be developed by the EPC contractor to provide
effective screening of the power station site. Perimeter screening plantations will comprise
fast growing species backed by locally sourced native species. Landscaping will take into
account the risk posed by wildfire and include effective fire breaks either as mineral earth
fire breaks or mown open spaces.

Improvement of ecosystem function will be a key objective of the
landscaping plan. Local tress such as coconut tree, mango, jack fruit, etc., shall be provided.

After the construction and erection works are completed, the remaining
exposed surfaces of the plant site will be treated to limit erosion from surface water duaring
heavy rains by placing crushed stone.

In the ESIA investigations, the Consultant will elaborate these requirements
to prepare specific requirements to be put into the EPC contract.

Storm Water and Wastewater Management

Storm water management will include: (a) a stormy water retention pond; (b)
treatment and discharge of runoff from the power station, various maintenance areas, and
drains from the station service areas; and (c) the diversion of overland flows around the
power plant facilities. Three separate drainage systems will be installed for wastewater
segregation The waste water streams will include clean storm runoff, floor drains (oil
bearing wastes), and plant process wastes.

All rain falling on the power station bench may be contaminated by oily
substances from vehicle parking area and workshop, warehouse floors and entrances, and
plant repair bays. All potentially contaminated water will be directed to a storage tank via
triple interceptor traps to remove oily substances. Interceptor traps will be located adjacent
to the power block.

After passing through the triple interceptor traps, oil-free storm water will
be directed to a sedimentation pond for removal of suspended sediment before overflowin g
into the main storm drainage system.

Runoft from various areas in the power plant premises will be controlled
through land slope ditches and channeled to the runoff storage areas.

Wastewater requiring treatment will be conveyed to the centralized
wastewater treatment facility to reduce various pollutants to levels that meet the applicable
effluent standards.

The storm water management system will be constructed early in the
construction program to enable effective control of storm water runoff as soon as
practicable, thus minimizing construction delays due to heavy rainfall.

In the EIA investigations, the Consultant has elaborated these requirements
to prepare specific requirements to be incorporated in the EPC contract.
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J.  Decommissioning / Closure Phase

At the closure phase of the power plant, the following typical
decommissioning procedures shall be strictly implemented to ensure safety during the
operations and minimize their environment impact.

e Determination of Action

During the transition phase toward deactivation and decommissioning
of the power plant, the end-of-life assessment shall be carried out, the result of which shall
be a basis for determination of subsequent action. Once a decision has been made to
proceed with decommissioning, the decommissioning project scoping document must be
prepared to define the ultimate decommissioning objective (e.g., demolition) and end-
points, and establish conceptual initial estimates of technical scope, cost, and schedule for
the project. Decommissioning end-points are the detailed specification of conditions to be
achieved for a facility’s spaces, systems, and major equipment; they drive the development
and analysis of alternatives subject to the authority and other stakeholder’s review and
comumnent.

e Choosing the Decommissioning Alternative

Choosing the most appropriate decommissioning alternative involves
1dentification of candidate alternatives followed by execution of a parallel series of
activitics and studies. Included among these activities and studies are site characterization,
risk assessment, safety analysis, and stakeholder participation. Ultimately, a record of
decision, or other suitable decision document is produced identifying the most appropriate
decommissioning alternative.

e  Engineering and Planning

The scope and detail of the decommissioning project plan should be
commensurate with the scope and complexity of the decommissioning project. The
decommissioning project plan should incorporate the measures necessary to protect the
health and safety of workers and the public and to prevent the spread of contamination
during decommissioning operations. The decommissioning project plan should provide for
change control. When completed and approved, the decommissioning project plan will
replace the decommissioning project scoping document, constitufing the new technical,
cost, and schedule baselines for the project, and will become the technical specifications
for performing the work.

The readiness review may be performed by a third-party to ensure that
appropriate procedures are in place to effectively implement the decommissioning project
ptan. The readiness review confirms, before decommissioning operations start, that
workers are trained and that the organization performing the decommissioning operations
1s prepared.

e  Decommissioning Operations

Follow the comprehensive engineering and planning, decommissioning
activities should be performed to achieve the established end points and should protect the
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health and safety of workers and the public and prevent the spread of contamination during
decommissioning activities. Integrated health and safety management procedure shall be
strictly enforced and regularly updated to ensure that the safety basis is current, adequate
and documented.

Full surveillance and maintenance during the decommissioning
operations shall be carried out, particularly to assure that structures intended to contain
contamination remain in an acceptable condition, that contamination remains under control,
that contamination does not migrate, and that the location, nature, and condition of
contamination is known. The surveillance and maintenance program will evolve as facility
systems reach their fully decommissioned state.

Waste management for characterizing waste, estimating and
minimizing quantities of waste generated, and processing, handling, packaging, storing,
and transporting waste generated throughout the decommissioning activities shall also be
implemented.

At the end of operations, the Phase-Out surveillance and maintenance
activities shall be conducted, followed by issuance of the complete project
decommissioning report.

e Post-Decommiissioning Action

Additional post-decommissioning activities will be determined based
upon environmental regulatory requirements, including continuing site control activities,
as necessary, pending property or facility release or transfer to another authorized party; or
administrative actions consistent with the decommissioning end state and/or site plan. For
instances, site may be transferred to remedial action for final cleanup of adjacent soil or
groundwater 1 accordance with environmental regulatory requirements and future land and
facility uses.

4.1.2 Description of Project Alternatives

In planning the Project, the Project Proponent considered alternatives in the
following threc subjects: (i) fuel alternatives; (ii) cooling water system alternatives; and
(iii) project site altcrnatives.

A. Tuel Alternatives

The TOR document issued by DSEZ Management Committee and the
DSEZ Development Corporation states that it envisions the proposed power plant under
the Project to be gas-based power generation considering its short implementation period
and operational flexibility. The geographical characteristics of DSEZ would rule out
hydropower and renewable energy alternatives for obvious reasons-no suitable dam site for
hydropower development and area constraint for renewable energy development.
Therefore, only a coal-fired power plant is alternative to a gas-fired power plant. These two
fuel sources are technically possible considering the coastal location of the power plant.
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B. Cooling Water System Alternatives

Three alternatives for cooling water system are considered: (i) once-through
cooling water system using sea water; (11) closed cooling water system using sea water; and
(iii} closed cooling water system using freshwater from the existing Pa Yain Bu reservoir.

., Power Plant Site Alternatives

Two alternatives for power plant site are considered: {i) power plant to be
located adjacent to the LNG terminal and (i) power plant to be located within the Initial
Estate area.

4.2 COMPARISON AND SELECTION OF THE PROJECT ALTERNATIVES

4.2.1 Fuel Alternatives

The Project Proponent had compared the coal and natural gas alternatives and
concluded that gas-based generation would be the most preferred alternative. Typical coal-
fired and gas-fired power plants can be compared as shown in Table 4.2-1.

TABLE 4.2-1

COMPARISON OF COAL-FIRED AND GAS-FIRED POWER PLANT
ALTERNATIVES

Construction pericd 3-5 years 1-2 years

Operation flexibility Less flexible More flexible

Cost of generation Low Higher

Extent and severity of environmental pollution (Greater Much less

i not controlled

Requirements Tor fuel supply infrastructure More Less

Area requirement -Large Small

Process water requirement Larger Smaller for combined cycle
Acceptance to the public Low Higher '
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4.2.2

Alternatives for Cooling Water System

The Project Proponent had considered various aspects of the three alternatives
for cooling water systems including their potential environmental impacts as shown in
Table 4.2-2. At this stage of project preparation, the Project Proponent ruled out the
freshwater alternative as the capacity of freshwater storage from Pa Yain Bu reservoir will
be about 7.7 million m® per year. This water volume will not be economical for the power
plant’s use for cooling purpose. The power plant would require about 5 to 6 million m3 of
water per year for a closed cooling water system. Consequently, the selection was confined
to only the remaining two alternatives, both using sea water.

TABLE 4.2-2

COMPARISON OF THREE ALTERNATIVES FOR COOLING WATER SYSTEMS

Water availability

Freshwater muost be

constraint laken from Pa Yain Bu
reservoir, supply
constraint considering
small reservoir volume
and competing demand
by indusiries
Water 675,210 12,000 12,000
requirement, m*/d :
Thermal Large thermal None None
discharge discharge from
676,300 m¥/d of
warm spent cooling
water
Death of fish and | Larger, a larger Smaller, less volume of | None
phytoplankton volume of sea water | intake
1s pumped into the
system
‘Other None Salt drift downwind and | Discharge of polluted
environmental discharge of cooling blowdown from the
impacts water blowdown with cooling tower
high salt content
Thermal Higher 2-5% lower 2-5% lower
efficiency
Operational Low Highest, salinity increases | Moderate
problem in the recirculating

cooling water
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The once-through cooling water system is most common among thermal power
plants located near the sea or large river estuaries. Thermal efficiency of steam-based power
plants using the once-through cooling water system is reportedly 2% to 5% higher than
those using closed cooling water systems. Closed cooling water systems using sea water
are more difficult to operate than the once-through systems. Unless impacts on marine
ccosystems are significant, the once-through cooling water system is always the most
preferred alternative.

Therefore, at this stage of project preparation, the Project Proponent selected the
once-through cooling water system as base case. Technical and cost aspects of the closed
cooling water system using sea water will be studied in details if impacts of the once-
through cooling water system are certain to be significant.

4,2.3 Alternatives for the Project Site

The power plant is proposed to be located adjacent to the LNG terminal which
will supply natural gas to the power plant, thus reducing the investment cost for the gas
supply line and ensuring reliability of the gas supply. This location is near the sea and will
thus minimize the investment cost of the sea water intake and disposal system, and ensure
reliability of the sea water supply. Transportation to and from the power plant at this
Jocation will incur mininum cost and difficulty because 1t 1s close to the existing small port.

Alternatively, the power plant could be located inside the {nitial Industrial Estate
project, where the demand for the electricity concentrates. The industrial estate area is about
3.6 ki north of the site of the proposed LNG Terminal Project. In this alternative, the
investment cost and interruption risk for electrical transmission line system will be less than
the first alternative. However, the second alternative has major disadvantages, compared to
the first alternative, in (i) higher investment cost and interruption risk for the fuel supply
system and sea water supply system; and {ii} higher cost and difficulty in transportation.
These disadvantages will clearly out-weigh the advantages to be gained in the transmission
line system.

Therefore, the first alternative for the Project site 1s more suitable than the second
alternative considering both technical and cost aspects.
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CHAPTER 5

DESCRIPTION OF THE 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-gconomic settings of an area, which
could receive directly and indirectly tmpacts 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
envirommental 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 surrounding the project site
from which the baseline information collection should be collected. In this Scoping
Study, the geographical study limit is about 5 km extending from the center of the project
site. This geographical study limit covers 78.57 km? of circular area around the project
sile as shown in a map in Figure 5.1-1. This area is referred to in subsequent sections of
this Scoping Report as “the study area”. The study area should cover sensitive receptors
of environmental 1mpacts of the Project during project construction and operations.
However, the air pollution study will cover a larger arca than the study area if sensitive
receptors are found to exist beyond the 5 km himit.

As the project site is on the coastal area, the study area covers coastal waters
and land area.

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:
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(1

(3)

4)

(3)

Physical Components

e  Meteorology
e  Geography/Topography

o  Geology

s Seismology

e  Soils

¢  Hydrology

e  Oceanographic Condition
e  Erosion and Sedimentation
o Air Quality

e  Noise and Vibration

e  Seawater Quality

e  Groundwater Quality

e  Sediment Quality
Biological Components

&  Terrestrial Ecology (Forestry and Wildlife)
e  Marine Ecology

o  Endangered Marine Species

o  Fisheries

Socio-economic Components

s  Population

e  Health Conditions

o  (ender Issues

e  Main Economic Activities
e Level of Education

e  Vulnerable Group

e Land Use

e  Infrastructure
- Roads
- Traffic counting
- Electricity

- Water supply
- Waste management

Cultural Components

¢ Religions and Belief

o  Sites of Traditional and Historical Value
e  Natural Resources Use for Livelihoods
e  Key Institutions and Organizations

Visual Components

e  Scenic Areas and Locations
e  Landscape
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The following sections briefly describe each component with details in
appendices as appropriate. The methods of information collection are also described as
deemed necessary.

5.1.3 Laboratory Test Limit
For this study, all of laboratory test for various parameters such as soil quality,

air quality, noise level and watcr quality, etc. were carried out in Thailand. However, these
test are planned to be at a qualified laboratory in Myanmar in the future.

5.2 PHYSICAL COMPONENTS

5.2.1 Overview of the Study Area

A. Tanintharyi Region in a Nutshell

The study area is in the Dawei Special Economic Zone {DSEZ) located in
the coastal area of Tanintharyl Region (see map in Figure 5.2-1). A brief regional profile
18 presented below:

Nuniber of distiicts
Number of townships
Number of wards

Number of village tracts 264

Number of villages 1,250 N
Total population (Est.2012) 1,713,447

Area 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

Borders
s North: Mon State
» East Thailand
» West Andaman Sea
o South Ranong Provinge, Thailand
Latitude 14 52 98"N
Longitude 98° 12'E5.67"E
Fthnicities ) Bamar, Rakhine, Mon, Shan. Karen, Salone. Malay (Bashi)
Main econontic activities Fishing, Forestry, Mining, Agriculture

Seurce: Tanintharyli Region Profile, updated June 2014, UNHCR, South-East Myanmar Information
Management Unit (data.unher.ore/thailand/download php?id=221)

The districts and townships of the Region are shown in Figure 5.2-1.
The Region is sparsely populated as indicated by its overall population density of 39.6
persons/kim?.
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FIGURE 5.2-1: DISTRICTS AND TOWNSHIPS OF TANINTHARYI REGION

The DSEZ is in Dawei District which 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 19,415
acres (78.6 km?), of which about 8,994 acres is coastal water area, and the remaining
10,420 acres covers three villages and one community in two townships; namely Yebyu
(1 village and 1 community) and Launglon (2 villages) as shown in Figure 5.2-1. Table
5.2-1 provides names of the villages and their approximate distance from the Project site
which is located in the administrative area of Nga Pitat Village, Launglon Township.

'Source: www citypopulation dephpmyanmar-admin php?adm1id-0601
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TABLE 5.2-1
VILLAGES IN THE STUDY AREA

T ownshlp : | Vlllage .
Launglon Nga Pitat 2.23 km.
Nvaung Bin Seik 3.67 km.
Yebyu Mudu 4.03 km.
! Ka Myaing swea (Community) 4.53 km.

Total 2 townships f 3 villages and 1 community

5.2.2 Meteorology
(1) Mcthodology for Data Collection and Analysis

The description of climatic conditions of the study area is based on two
secondary information sources:

e Rainfall data recorded at Daweil Meteorological Station from 1999 to
2014.

e  Meteorological data recorded at ITALIAN-THAI Development Public
Company Limited (ITD) Meteorological Station in DSEZ for 2013 and 2014. The data
inciude air temperature, air pressure, relative humidity, and wind speeds and directions.

The monthly data from the two sources are shown in Table 5.2-2 and Table
5.2-3, respectively.

(2} Climatiec Conditions

In general, the regional climate is significantly influenced by the south-west
and north- east monsoons as shown in Figure 3. 2-2. The south-west monsoon from the
Indian Ocecan and Andaman Sea passes through the south peninsula around mid- May,
bringing with it moisturc-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.
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TABLE 5.2-2
AVERAGE RAINFALL AT DAWE] STATION
Station: Dawei Meteorological Station
Year: 1999-2014
Latitude: 14°06'N  Longitade: 98 13'E
‘ Unit: mm
Year JAN | FEB | MAR | APR | MAY JUN JUL AUG SEP OCT { NOV | DEC | Annual
1608 32 7 120 216 747 1,145 523 1,341 755 410 176 ] 6,195
2000 12 25 j 45 267 815 1,131 1377 1,247 927 285 & (t ; 6,141
T 2001 7 & 113 & 980 1.311 986 1,574 323 184 21 9 5,920
2002 5} 0 13 47 872 939 1,278 1,471 [.346 P16 L14 15 4,331
2003 1 t 189 68 566 (14 §.451 1,205 T06 256 0 0 5327
2004 3 11 57 8 931 1.030 G635 1370 268 109 | 0 0 4,452
2003 0 ! & 8 20 419 1,234 : 1,664 EOTL 857 186 120 6 5,333
2006 0 24 a7 215 739 738 2081 I,.880 604 448 0 0 0.816
2007 | 0 0 117 &10 620 1.460 1,228 813 454 7 { 5,312
2008 0 32 47 188 v 1,026 1,638 T66 t.149 139 51 0 5,551
2009 0 0 47 183 416 1223 1,825 903 1107 440 6 0 6,250
5 2010 31 0 0 0 411 478 478 §32 417 381 i 0 40 3.068
o 2013 48 4l 36 30 273 &86 1,793 1.02) 1070 203 74 1 5386
014 0 0 ] 3 29 296 1.199 1,583 1,336 98] 158 136 0 : 5,823
Average 11 14 54 157 653 9492 1,299 A 1,256 809 291 51 3 .l 5,593
Source: Dawei Meteorological Station, 2013
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Source: adapted from Meteorological and Hydrological Department, Yangon,
Myanmar, 2010

FIGURE 5.2-2: 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.

The rainy season normally begins in April and lasts until the end of
November. Intense rainfalls normally occur in May till 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.

PCT/ENV-1/PO3356/FR/RE1763-CHS Page 5-9
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(3) Wind Speed and Wind Direction

The data on1 wind speeds and wind direction have not yet been routinely and
systematically collected in the Dawei SEZ area. The Consultant therefore collected data on
wind speeds and wind directions at two stations both dry (January 2015} and wet seasons
{October 2015) at which air quality and noise data were also collected. Figure
3.2-3 is a map showing the locations of the two air sampling stations. Photo 5.2-1 shows
photographs of the sampling stations. It should be noted that noise measurements were also
carried out at the same locations. The locations of the two stations are:

Station Al: Mudu Village, Yebyu Township, Dawei District,
Tanintharyi Region (UTM 402425E, 1576727N)

Station A2: Nga Pitat Village, Launglon Township, Dawei District,
Thanintharyi Region (UTM 399344E, 1569815N)

These two stations A} and A2 were selected based on their proximity to
sensitive receptors related to air quality, i.e. Mudu and Nga Pitat Village along the wind
directions of the project sife. Station Al is about 4.73 km from the Project site and Station
A2 gbout 1.47 km.

The measurement of wind speeds and directions was made at 10 meters
abovc ground level. The results of measurements are summarized in Table 5.2-4. The
wind rose profice at ecach station is shown in Figure 5.2-4.

The resulis can be summarized as follows:

For the dry season, the prevailing winds direction was West-northwest
{WNW) at Station A1 and Northeast (NE} at Station A2. These data indicate that the local
wind directions are consistent with the north-east monsoon direction occurred during the
measurement period in January. The wind speeds were between 0.0-2.2 and 0.8-4.5 m/s
while the percentage of calm wind (wind speeds <1 knot) were around 50.0 and 0.0% at
Station Al and A2, respectively. These wind speed data indicated a low level of
dispersion of air poliutants emitted from the Project’s power plant.

For the wet season, the prevatling winds direction was West (W) at Station
Al and East-northeast (ENE) and Northeast (NE) at Station A2, These data indicate that
the local wind directions are consistent with the southwest monsoon direction occurred
during the measurement period in October. The wind speeds were between 0.0-2,7 and
0.4-6.4 m/s while the percentage of calm wind {wind speeds <1 knot) were around 68.0
and 0.0% at Station Al and A2, respectively. These wind speed data indicated a low level
of dispersion of air pollutants emitted from the Project’s power plant.
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FIGURE 5.2-4 : WIND ROSE FROM WIND SPEED AND WIND DIRECTION
MEASUREMENT OF THE PROJECT
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Station Al : Mudu Village Station A2 : Nga Pitat Village

PHOTO 5.2-1: WIND SPEED AND WIND DIRECTION STATION

523 Geography/Topography

In general, the study area is relatively flat with an average level of about 1 m
above mean sea level (+1 m MSL), whereas, the eastern part is varied with mountain ranges
(with height ranges of 100 - 200 m above MSL, extends from the north to south direction).
The western part of study area is surrounded by the Andaman Sea (see Figure 5.2-5). The
Na Bule Chaung Creek, is a major, naturally runs pass through, from the northern part to
the center. Its topography can be mainly characterized into five categories (Photo 5.2-2),
as follows.

A. Seawater Area

On the western part of study area, there is the Andaman Sea. The depth
range of the sea is between 0-12 km. Principally, from the shoreline, the water depth
increases to about 7 m within 1 km. From thereon, the sea bed gently slope down to a depth
of about 7-12 m at about 2-3 km from the shoreline.

B. Coastal Zone

On the western part of study area, there are beach sand dunes and back
swamps, scattering along the coastline, approximately 10 km.

C. River

There is the Na Bule Chaung River, 26 km long; runs pass the study area
(central area). The origin of up-stream water comes from the northern and eastern mountain
ranges. An approximate width of the Na Bule Chaung River is 550 m. The width of the
estuary is about 1.2 km. The depth range of the river is between 2-5 m.

PCT/ENV-1/P03356/FR/REI 763-CHS Page 5-14
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D. Swamps and Flood Plains

Swamps: Due to characteristics of mineral soils with a poor drainage within
the basin, by naturally creation, there are various back swamps scattering around basin area.

Flood Plains: According to the nature of location, the study area situates
within the Na Bule Chaung Basin, where the river periodically overflows ( semi-diurnal),
as a result of flood plains around the Na Bule Chaung Basin. These plains are appropriate
for agricultural activities, such as cashew nut and coconut plantations.

E. Mountain Range

There is the eastern mountain range, namely Taninthary Yoma, extends
from the north to south direction. The range ofits height is between 100-200 m above mean
sea level. The highest peak is about 2,000 m about MSL.

Back Swamp Mountain Range

PHOTO 5.2-2: LANDFORMS IN THE STUDY AREA
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5.2.4 Geology

The Tanintharyi region is in the southern part of the eastern most geotectonic
belt of Myanmar, which refers to the Shan-Tanintbaryi 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
3.2-6). 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 Jimestone, 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 is 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 and alusite 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.

5.2.5 Seismology

The scismic 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.

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 11 with a probable maximum range of ground acceleration from 0.1-0.15 2.

3.2.6 Soils
Figure 5.2-8 is a 50il map of Myanmar showing 11 types of soils in the country.

Acrisol is the dominant type of soil in 2 most all of the Region, including the study areas.
Visually, sand top soil is evident in the Project site.
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Source: Army Geospatial Center, US Army Corps of Engineers and US Geological Survey (1990)

FIGURE 5.2-6 : GEOLOGICAL MAP OF TANINTHARYI REGION
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FIGURE 5.2-7: SEISMIC HAZARD MAP OF TANINTHARYI REGION
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Soil Map of Tanintharyi Division
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FIGURE 5.2-8: SOIL MAP IN TANINTHARYI REGION
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To supplement the regional soil data, the Consultant conducted soil sampling on
January 27, 2015 at 2 stations, one in the study area nearby the Project site and another in
Mudu Villages. Soil sampling at each location was performed by digging a 30 cm. of depth
in totally 3 stations at the study area nearby the Project site and Mudu Village. Begin
collecting the sample and fransfer the soil from each station to be composited homogenized
with a stainless steel spoon prior to filling a sample bottles. The collected soil samples were
preserved in a storage box and were sent to the assigned laboratory in Thailand for analysis
of various quality parameters. The results of soil sampling within project study area are
shown in Table 5.2-5 and Figure 3.2-9.

Information on soil guality in the study area has to be collected. Visually, the
sand and clay loam top soil is evident the Project site. The Consultant also conducted soil
sampling with 2 stations at the study area nearby the Project site and Mudu Village. The
results of soil sampling within project study area are shown in Table 5.2-5 and Appendix
5A. The Laboratory Certification registered with the Departinent of Industrial Works is
provided in Appendix 5G.

TABLE 5.2-5
ANALYTICAL RESULT OF SOIL SAMPLING WITHIN PROJECT STUDY AREA

Resul L
G e . [ Saadon 1 | Station 2 || Standard .
Phyvsical Parameters
Sand Hydrometer % 94,1 402 -
Silt Hydrometer Yo 4.0 219 -
Clay | Hydrometer S 1.9 37.9 -
Chemical Parameters .
Chloride 15E Application mg/kg 305 324 -
| Conductivity APHA (2012), 25108 micromhos/cm 248 20.5 -
MNitrate APHA (2012), 4300-NO3 E mg/ky <1.0 6.1 -
pH LIS EPA, Method 9040 B 52 3.2 -
Phosphate APHA (2012), 4500-P mgkg =1.0 <|.0 -
Salinity APHA (2012}, 5210B ppt 0.12 0.02 -
Sulfate APHA (2012), 4110 B mgkg 161 11.0 -
Total Organic Carbon | US EPA, Method 9060 % 0.19 2.08 - |
Metalsg _
Arsenic US EPA, Method 3050B and mg/kg <0.05 1.04 § <30
6010B l
Cadmium US EPA, Method 30508 aund mgiky <(.05 <0.05 | <37
60108 A
Note: Station 1 = The study area near by the Project Site (UTM 399518E, 1571408N)

Station 2 = Mudu Village (UTM 401429E, 1576778N)

Remark: !Soil Quality Standards for Habitat and Agriculture, Pollution Conirol Department ( PCD),
Ministry of Natural Resources and Environment, Thailand
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5.2.7 Hydrology

The study area is mainly coastal area characterized by low elevations and tidal
rivers. The area is drained by Nabule River. Sections of the two rivers in the study area are
estuarine, 1.€. they are subjected to tidal translation in the Andaman Sea. The water is
brackish most time of the year and the river mouths are wide with mud flat and mangrove.

Nabule River is main river in the study area. This river originates at about 3.2
km south of Htain Gyi Village and drains into the Andaman Sea south of Nga Pitat Village.
Nabule River and the reach of Dawei River in the study area are mostly brackish, especially
in sections close to the sea. The banks near the river mouths are inhabited by mangrove and
mud flat emerges during low tides. These areas thus form an important link between the
freshwater and marine ecosystems.

Dawet River is the other river in this area. From its origin at the foothills of
Tanintharyi mountain ranges, Dawei River meanders in the north- south direction to
discharge into the Andaman Sea at Tanintharyi Region coast. During its course to the sea,
Dawei River is joined by several tributaries from its eastern and western sides. There are
no flow records of Dawei River.

5.2.8 Oceanographic Condition

Information on this subject was taken from the oceanographic and coastal
condition surveys conducted by Halcrow-Aurecon for ITD’s Deep Sea Port Project (2012)?
and secondary information collected from the U. S. National Oceanographic and
Atmosphere Administration (NOAA) and Ocean Weather, Inc. (OWI).

Two tide gauges were deployed during the Metocean data acquisition campaign
by Halerow-Aurecon. Figure 5.2-10 is a coastal map showing the locations of the two tide
gauges consisting of one offshore gauge and one near shore gauge. The offshore tide gauge
was deployed at Point B (E388873, N1567935) at a water depth of approximately -20 m
LAT. The near shore gauge was deployed at Point A (E395296, N1573959) at a water
depth of about - 10 m LAT. Water level data from the first deployment ( July 23 — August
09, 2011) and the second deployment (August 12 — September 02, 2011) were analyzed.

The following sections summarize general coastal conditions of the sea fronting
the project site. Further information regarding the coastal conditions is available in the
“Final Modeling and Downtime Analysis Report” (Halcrow-Aurecon, 2012),
“Hydrographic Survey Report” (Halcrow-Aurecon 2011), and “Preliminary Design
Report” (Halcrow-Aurccon, 2011).

* The EHIA of the Deep Sea Port Project was conducted by TEAM {February, 2013},
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FIGURE 5.2-10: LOCATIONS OF DEPLOYED TIDE GAUGES

Bathymetry

From the shoreline, the water depth increases to about 18 m (10 fathoms) within
7 to 8 km from the shoreline. From there on, the seabed gently slopes down to a depth of
about 27 m (15 fathoms) at about 15 km from the shoreline. Several clusters of rocky
islands exist approximately 25 km from the coast. These consist of four islands on the west,
three islands on the southwest, and several small islands on the northwest. The passages
between the islands in general show water depths in excess of 25 m ( Figure
5.2-11).

Tidal Levels

Measurements of tidal levels were carried out by ITD at the existing small port
over a 20 months period from January 2013 until September 2014. The monthly data is
given in Table 5.2-6. The data indicate that the water levels did not vary significantly over
the months. The tidal range varied between 3 to 4 m.
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FIGURE 5.2-11: BATHYMETRY OF ANDAMAN SEA NEAR PROPOSED PROJECT SITE

Source : Italian-Thai Development Public Co., Ltd. 2014
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TABLE 5.2-6

THE DATA OF MONTHLY WATER LEVEL IN SMALL PORT AREA
IN YEAR 2013 AND 2014 (JANUARY-SEPTEMBER)

| | Water Level (m.)
Month | 2013 2014
Average Max Min Avera’gé Max Min
Tanuary 1.01 376 1 001 1 129 1 375 0.01
; February . (.99 i 379 0.01 1.29 3.68 0.02
| March 101 3.69 0.01 1.21 3.79 ! 0.03
April 1.13 375 0.01 1.16 3.89 (.02
May 0.95 3.74 0.03 2.09 3.59 0.52
June 1.99 3.79 0.09 " 1.99 3.7¢9 0.09
July 1.91 3.89 0.09 1.91 3.89 0.09
Angust 1.11 3.79 0.03 1.99 3.79 0.09
September 1.03 3.68 0.02 1.67 3.89 boo022
October 1.06 3.67 0.02 |
November | 1.10 378 | 0.02 la
', December F 1.01 4.0% 0.02 ; [

Source: Italian-Thai Development Public Co., Lid., 2014,

5.2.9 Erosion and Sedimentation

Information on erosion in the study area and sedimentation in Dawei and
Nabule Rivers are not available. This subject is relevant to hydropower projects not a
thermal power project like this Project. The Consultant therefore made no attempt to
collect information on the subject.

52.16  Air Quality

Alr quality surveys were conducted during January 21-24, 2015 for the dry season
and October 7-10, 2015 for the wet season at two stations (Al, A2) using two sets of air
quality measurement equipment. The two stations are shown in Photo 5.2-3 and Figure
5.2-12.

The field measurements were carried out in paraliel for 3 consecutive days at
each station. The air quality parameters measured included Total Suspended Particle
{TSP), Particulate Matter smaller than 10 microns (PM-10), Sulfur Dioxide (SO2), and
Nitrogen Oxides (NO,). The sampling and analytical methods used are those
recommended by the United States Environmental Protection Agency (U.S. EPA) as
follows:
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TSP (Average 24 Hours) High-Volume Air Sampler/ Gravimetric 72-hour

method
PM-10 (Average 24 Hours) High-Volume Air Sampler (PM-10) / - 72-hour
Gravimetric method
SO, (Average 24 Hours) Pararosaniline (ASTM D2914-78) 72-hour
NOx (Average 24 Hours) Sodium Arsenite (U.S. EPA EQN-1277-026) 72-hour
Wind Speed and Wind Direction | Cup Anemometer and Wind Vane 72-hour

Results of the air quality surveys during the dry season (January, 2015} and the
wet season (October, 2015) are presented in Appendix 5B8. The Laboratory Cerfification
registered with the Department of Industrial Works 1s provided in Appendix 3G.

The following major conclusion may be drawn.

¢  Dry season

Station Al (Mudu Village): The concentration of TSP (Avg. 24 hr.) ranged
from 86.51-103.46 pg/m®, PM-10 (Avg. 24 hr.) from 17.91-34.73 pg/m’, NO: (Avg. 24
hr.) lower than 18 pg/m®and SO» (Avg. 24 hr.) lower than 50 ug/m®. The values of all air
quality parameters were much below the permissible maximum values prescribed in the
Ambient Air Quality Standards of World Bank (1998 and 2007) (Table 5.2-7).

Station A2 (Naga Pitat Village) : The concentration of TSP ( Avg. 24 hr.)
ranged from 93.55-110.81 pg/m®, PM-10 (Avg. 24 hr.) from 33.94-40.82 pg/m® NO»
{Avg. 24 hr.) lower than 18 pg/m® and SO, (Avg. 24 hr.) lower than 50 pg/m®. The values
of all air quality parameters were much below the permissible maximum values prescribed
in the Ambient Air Quality Standards of World Bank (1998 and 2007) (Table 5.2-7).

e  Wet secason

Station A1 (Mudu Village): The concentration of TSP (Avg. 24 hr.} ranged
from 13.71-23.97 ug/m?®, PM-10 (Avg. 24 hr.) from 4.32-9.38 ug/m’®, NO2 (Avg. 24 hr))
lower than 18 pg/m® and SO2 (Avg. 24 hr.) lower than 50 ug/m’. The values of all air

quality parameters were much below the permissible maximum values prescribed in the
Ambient Air Quality Standards of World Bank (1998 and 2007) (Table 5.2-8).

Station A2 (Naga Pitat Village): The concentration of TSP (Avg. 24 hr.)
ranged from 33.22-53.75 pg/m’, PM-10 (Avg. 24 hir.) from 9.33-23.89 pg/m?, NO2 (Avg.
24 hr.) lower than 18 ng/m’ and SOz (Avg. 24 hr.) lower than 50 ug/m’. The values of all
air quality parameters were much below the permissible maximum values prescribed in the
Ambient Air Quality Standards of World Bank (1998 and 2007) (Table 5.2-8).
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TABLE 5.2-7
RESULTS OF THE AIR QUALITY MEASUREMENTS (DRY SEASON)

Results of Measarement (ug/m°)

Station Sampling Date Average 24 Hour
TSP | PM-10 NO, $0,
Al: Mudu Village, Yebyu 21-22 Janwary 2015 26.51 17.61 <R <50
Township, Dawel District, PP g T -

Tanintharyi Region 22-23 Januwry 20135 5486 3473 <18 <=5()
23-24 January 2015 10346 2946 <18 it
Min-Max 86.51-103.46 17.91-34.73 <18 <30
A2 : Nga Pitat Village, 21-22 Janvary 2013 102,58 38.31 <18 =30

Laungion Township. Dawei IO N N -
DistricL. Tanintharyi Region 22.23 January 2015 110.81 40.82 <13 <50
23-24 January 2015 93.55 3394 <18 =50
! Min-Max 93.55-110.81 33.94.40.82 <18 <50

Ambient Alr Quality Standards
) Q - ¥ 150 150 150 150
of Warld Bank Group (1998)

} Ambient Air Quality Standards of - -
World Bauk (2007)% | 150 125

Ambient Alr Quality Standards of E 50 20

: - 5 -
Myanmar {2015)¥ [

Remark:

Abatemont Handbook WORLD BANK GROUP, Elleciive July [998.
o WHO Ambient A Quality Guidelines stated on Envionmental, Health, and Safely Guidelines:  Enviromental Adr

Emigstons and Ambient Air Quality of hernational Fmance Comporation {April 306, 2007,

National Envirommental Quality { Emission) Guidelines, Myamnar, 29 December 2003,

Sowrce:

TABLE 5.2-8
RESULTS OF THE AIR QUALITY MEASUREMENTS (WET SEASON)

Freld survey by TEAM Consulting Enginesring and Management Co., Lid., Juuary 21-24, 2015

Refor to Ambient Air Quality in Power Plant “Thenmal Power: Guidelines tor New Plant™, Pollution Prevention and

!

! Sampling Date

Results of Measurement {i1g/m)

Station Aversge 24 Hour
TS5 PM-10 NG, SOh
Al - Mudy Village, Yebwu 7-8 October 2015 2397 0.38 =18 <50
Towaship, Dawei District, N ; .
Tanintharyi Region | %: ?_?E:mbm 2015 13.71 432 <18 <350
9-10 October 2015 15.64 546 <18 <50
Min-Max 13.71-23.97 432-9.38 <18 <50
AZ - Nea Pitat Village, T-8 Ociober 2015 46.44 3389 =18 <30
Launelon Township, - A< — 1100 5
Dawel District, Taninthand §-9 October 2013 3302 0 l_ = IE“____M_ <50 o
Region 9-10 October 2015 33.22 9.33 <18 <50
1 Min-Max 33.22-53.75 9.33-23.89 <18 <50
i : - o o
Ambient Alr Quality Standards of
t e Quality . 230 150 150 150
i World Bank Group (1998)"
i Ambi Al ality 5is ; of
i m :entliur Guoality Si'm:i'ards of } 150 ) 125
{ World Bank (2007
! Ambient Air Quality Standards of 50 20
| Myanmar (2015)% ) - -
Remark: i Refer to Ambient Air Quality in Power Plant “Thernal Power: Guidelines for New Plant”, Pollution Prevention
and Abatement Handbook WORLD BANK GROUP, Effective July [995.
* WHO Ambient Air Quality Guidelines stated on Environmental, Health, and Safety Guideiines: Enviromnental
Air Emissions and Ambient Air Quality of ftemational Finance Corporation {Apnl 30, 2007},
B National Environmental Quality (Emission) Guidelinegs, Myanmar, 29 December 2015,
Source: Ficld survey by TEAM Consulting Tngincering and Manarement Co., Lwd.. QOctober 7-10, 2015
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The results clearly show that the wet season has better air quality than the dry
season as most of the air pollutants are removed by rain. However, clean air at the two air
sampling stations would be expected considering low industrial and traffic activities in
the study area. The data in Table 5.2-7 and Table 5.2-8 also indicate large gaps between
the existing air quality and the permissible maximum concentration in all four key air
quality parameters. For example, the TSP (Avg. 24 hr.) at Station Al was 86.51 ug/m?
compared with the permissible maximum value of 230 pg/m’. This indicat