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EXECUTIVE SUMMARY

1. Project Proponent/ Owner

Power Transmission Projects (PTP) under the Department of Power Transmission and System Control
(DPTSC) in the Ministry of Electric Power (MOEP)

Address: Building No. 27, Naypyitaw, Myanmar
2. Type of Project and IEE/ EIA Requirement
1) Type of Project: Construction of 230 kV Transmission Line and a Substation

2) IEE/EIA Requirement: IEE is required. (construction of 10 miles long 230 kV Electrical Power
Transmission Line and High voltage 230 kV Transformers Substation)

3. Implementation Organizations of IEE
There are three organizations to implement IEE as follows;

1) Leading organization: Nippon Koei Co., Ltd. (NK), overall management of IEE study
Address: 4, 5-chome, Chiyoda-ku Tokyo, Japan.

2) Second organization: Myanmar Koei International Co., Ltd., (MKI) coordination of IEE study
Address: No. 36A, 1F, Grand Pho Sein Condominium, Pho Sein Rd,
Tamwe Township, Yangon, Myanmar.

3) Third organization: ~ Resource and Environment Myanmar Ltd., (REM), conducting
environmental and social survey
Address: Address: 702 Delta Plaza, Shwegondaing Road, Bahan
Township, Yangon, Myanmar.

4. Project Outline

The Government of Myanmar has received a loan from the Japan International Cooperation Agency
(JICA) to finance the Sub-project for Electric Power Development in Thilawa Area under
Infrastructure Development Project in Thilawa Area (Phase I). The Sub-project for Electric Power
Development in Thilawa Area under Infrastructure Development Project in Thilawa Area (Phase I)
includes

i) construction of 33 kV distribution line which can feed 25 MW to Thilawa for power supply in a
short period in the initial stage, (from September, 2014 to March 2015)

ii) construction of 50 MW dual fuel Gas Turbine (GT) power plant, (March, 2015 to May, 2017)

iii) 230 kV Transmission Line and Substation as an additional power supply facilities before the power
demand for the SEZ exceeds 25 MW to meet increasing power demand in Thilawa area and (June,
2016 to September, 2017)

iv) construction of Gas Pipeline having 20 inches diameter from South Dagon valve house to GT in
Thilawa and construction of Gas Regulation Station (GRS) at about 17.6 ft (3.2 km) away from dual
fuel GT Thilawa powerplant in 2015. (March, 2015- February, 2016). The location of each package is
shown in Figure 1.
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Figure 1 Location of Thilawa Power Plant and Substation, Line route of 33 kV Distribution Line,
230 kV Transmission Line and Gas Pipeline

230 kV Transmission Line and Substation Project (the Project) is one of the Packages of the
Sub-project which is to secure the power supply not only to the Thilawa Special Economic Zone
(SEZ) but also to the surrounding area including the ports and to promote investment in Thilawa SEZ
and in Thilawa area. As of August, 2017, 27 numbers of factories are under operation and 35 numbers
of factories are under construction in 400 ha wide Thilawa SEZ (Zone A). 101 ha wide Thilawa SEZ
(Zone B (Phase 1) is under preparing of infrastructure and it is expected to complete in the middle of
2018.

5. Project Description

1) Proposed alignment 230 kV Transmission Line

10 miles long 230 kV double circuit Transmission Line is proposed to construct from Thanlyin
substation to Thilawa substation by connecting existing Kamarnet-Thanlyin 230 kV Transmission Line.
A new Thanlyin-Thilawa 230 kV Transmission Line route is shown in Figure 2.
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Source: TOENEC Corporation
Figure 2 Proposed Alignment of Transmission Line

2 Layout plan of Thilawa Substation

A new 230 kV substation is to be constructed in Thilawa. The location of a new substation in Thilawa
is in the same premises with dual fuel gas turbines. The total premise of dual fuel gas turbines and a
substation is 10 ha wide and the new substation requires 2 ha of land. Layout plant of Thilawa is
shown in Figure 3.
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Figure 3 Layout of Thilawa substation

6. Result of Environmental Impact Assessment (EIA)

Environmental and social impacts of the Project are predicted and evaluated based on the Project
description, results of baseline survey, and set target level. The below table shows the summary of
environmental and social impacts on the Project before/ during construction and operation phases.

Table 1 Results of Environmental and Social Impact Assessment

(Before/ During

Construction and Operation Phases)

Category

Scoping

Evaluation

Scoping Item

BC/DC| OS

BC/D
c 0OS

Reason for Evaluation

EIA
(Pollution,
Natural
Environmen

B

Air Quality

B- D

B- D

DC: Impact on air quality will be limited, because sand
dust/emission gas by construction work to affect
surrounding area is site specific and temporary event.

Water Quality

DC: Impact on water quality by construction work will
be limited, because this is a temporary event.

Solid Waste

DC: Construction soil and waste will be generated, and
they will be reused, recycled, and disposed.

Noise and
Vibration

DC: Impact of noise and vibration by construction
machineries will be limited, because noise and
vibration from construction work which affect
surrounding area are site specific and temporary.

OS: Noise and vibration is anticipated from the
operation of substation facilities such as transformers
and machines in the control panel. However, impacts
of noise and vibration from substation facilities on
religious facilities and residences will be limited.
This is because enough distance is planned to keep
between substation and receptors.

Electric  and
Magnetic Field

OS: According to the publication about Electric and
Magnetic Fields and Your Health, edited by the
Ministry of Health in New Zealand, electric and
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Category

Scoping Item

Scoping

Evaluation

BC/DC| OS

BC/D

c 0OS

Reason for Evaluation

magnetic field at 132 ft (40 m) distance from high
voltage transmission line is estimated as 0.01-0.1
kV/m (one thirtieth at source) and 0.1-0.7 uT (one
fifth at sourcewhich is the same as the value exists
above an electric blanket. Both electric and magnetic
fields decrease rapidly with distance. The impact of
transmission line is not anticipated as the height of
transmission line is 112 ft (37 m). The impact of
substation is not anticipated due to enough distance
approx. 825 ft (250 m) between the boundary of
substation and residential area. Thus the impact of
electric and magnetic field is negligible.

Hazardous
material

DC/OS: Transformers which are manufactured recently
and free from hazardous materials such as insulating
oil of Polychlorinated Biphenyls (PCB) will be
installed.

Trz_insfom_ler’s
insulating
oil and fuel

OS: Spill or leakage of insulating oil from transformers
is anticipated. Prevention of contamination of
surrounding environment from spill or leakage of
insulating oil from Transformer such as construction
of a central oil storage underground concrete tank
which collect spill or leakage of oil from all
transformers.

SIA

Relocation
and Land
Acquisition

DC: Land acquisition for construction of the
transmission tower is expected. However, impact of
land acquisition will be minimized because most of
the transmission line route will be installed within
ROW of the existing road which belongs to the
Ministry of Construction (MOC). Only two places of
agricultural land having 39.3 ft x 39.3 ft (12 m x 12 m)
each will be acquired for each number of lattice tower.
100 ft x 100 ft (30.3 m x 30.3 m) wide land area is
necessary for construction of each lattice tower.

HIA

Occupational
Health  and
Safety
(including
accident)

DC: It is necessary to consider occupational health and
safety during construction such as accidents, working
environment, fire risk, health risk, and use of
machineries, chemical, etc... according to
Occupational Health and Safety Law (Draft, 2017) in
Myanmar, IFC  Performance Standards on
Environmental and Social Sustainability, IFC General
EHS Guideline and EHS Guidelines for Electric
Power Transmission and Distribution.

OS: During operation of substation and Transmission
Line, occupational health and safety system shall
comply with Occupational Health and Safety Law
(Draft, 2017) in Myanmar, IFC Performance
Standards  on Environmental and  Social
Sustainability, IFC General EHS Guideline and EHS
Guidelines for Electric Power Transmission and
Distribution.

Community
Health  and
Safety
(including
accident)

DC: It is necessary to avoid impact such as air
pollution, water pollution, shortage of natural
resources for example ground water, natural noise,
vibration, traffic accidents due to construction and
many more on local community during construction
work according to IFC Performance Standards on
Environmental and Social Sustainability, IFC General
EHS Guidelines and IFC EHS Guidelines for Electric
Power Transmission and Distribution.

OS: During operation phase, community health and
safety especially potential exposure to operational
accidents and/or natural hazards shall be monitored
and evaluated according to IFC Performance
Standards  on Environmental and  Social
Sustainability, IFC General EHS Guidelines, EHS
Guidelines for Electric Power Transmission and
Distribution.

Risks of
Infectious
Disease such
as AIDS/HIV

DC: Risks of infectious diseases such as AIDS/HIV
should be checked before the construction phase and
awareness training of communicable disease.

OS: During operation phase, there is no factor that may
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Scoping Evaluation

Category | Scoping Item Reason for Evaluation
Bcoc| os |BCP | os

increase the risk of infectious diseases.

ERA Flood risk B- B- B- B- | DC/BC: Flood risk due to heavy rain and cyclone is
expected to be little because proper elevation level
will be set.

B- B- B- B- |DCI/OS: It is necessary to prepare emergency
Risks of Fire management plan to reduce the risk of fire due to
electric leakage and operational accident.

Evaluation: A-: Significant Negative Impact
B-: Some Negative Impact
C: Impacts are not clear, need more investigation
D: No Impacts or Impacts are negligible, no further study required

A+: Significant Positive Impact
B+: Some Positive Impact

Note: BC: Before Construction, DC: During Construction, OS: Operation Stage
Source: IEE Study Team

Table 2 shows results of pollution, national environment, social environment, health and safety,
emergency risks, and climate change in closing, termination, and after termination phases.

Table 2 Results of Environmental and Social Impact Assessment
(Closing, Termination, and after Termination)

Scoping Evaluation
Category Item ™/ ™/ Reason for Evaluation
CL | atm | CL | AT™
Pollution | Air B- D B- D | CL: Impact on air quality will be limited, because dust
emission by construction work, which affects
surrounding area is site specific and temporary event.

Water B- D B- D | CL: Impact on water quality by construction work will
be limited, because this is a temporary event.

Solid Waste B- D B- CL: Demolished waste will be generated, and they will
be reused, recycled, and disposed.

Soil D D D D | CL: Based on the baseline survey result, soil
contamination including nature-derived inside project
area was not confirmed. Thus, soil contamination by
demolishing work will be not occurred.

Noise and B- D B- D | CL: Impact of noise and vibration by construction

Vibration machineries will be limited, because noise and
vibration by construction work, which affects
surrounding area is site specific and temporary.

Subsidence D D D D | Any activities causing subsidence such as intake water

from underground are not anticipated.

Offensive Odor D D D D | Any activities causing offensive odor is not anticipated.

Sedimentation D D D D | Any activities causing sedimentation condition are not

anticipated.

Natural D D D D | No natural preserve area exists in and around the project

Preserve site.

Flora, Fauna, D D D D No addition impacts on flora, fauna, and ecosystem are

and Ecosystem anticipated.

Hydrology D D D D | Any activities causing change of hydrology are not
anticipated.

Topography / D D D D | Large scale of excavation work is not assumed. Thus

Geography impact on topography and geography is not anticipated.

Global warming | D D D D | No significant impact to climate change.

Hazardous D D D D | No significant impact due to hazardous material.

material

Transformer’s B- D B- D CL: When demolishing a substation, contamination of

insulating oil soil from oil storage tank is anticipated and it shall be

and fuel managed properly with enough care.
Health and | Occupational B- D B- D |CL: Impact on occupational health and safety is
Safety health and anticipated during closing stage. Working condition,
safety health and safety when closing shall be considered

(including based on Occupational Health and Safety Law (Draft,

accident) 2017) in Myanmar, IFC Performance Standards on
Environmental and Social Sustainability, IFC General
EHS Guideline and EHS Guidelines for Electric
Power Transmission and Distribution.

Community B- D B- D | CL: Impact on community health and safety is

health and anticipated during closing stage. Community health

safety and safety shall be considered according to IFC

Vi
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Scoping Evaluation
Category Item T™/ ™/ Reason for Evaluation
CL i atm | CL | ATM

(including Performance Standards on Environmental and Social

accident) Sustainability, IFC General EHS Guideline and EHS
Guidelines for Electric Power Transmission and
Distribution.

Risks of B- D B- D | CL: Risk of infectious disease is slightly anticipated.

infectious Preventive measures against infectious disease shall

disease such as be considered.

AIDS/HIV

Risks of fire B- D B- D | CL: Risk of fire is anticipated during demolition.

Evaluation: A-: Significant Negative Impact A+: Significant Positive Impact
B-: Some Negative Impact B+: Some Positive Impact

C: Impacts are not clear, need more investigation

D: No Impacts or Impacts are negligible, no further study required
Note: CL: Closing, TM: Termination, ATM: After Termination
Source: IEE Study Team

7. Environmnetal Management Plan

Environmental Management Plan consists of two components 1) mitigation and consideration
measures taken in the course of the project implementation are examined based on project description
and result of IEE and 2) environmental monitoring plan to confirm taken mitigation and consideration
measures properly and to confirm environmental levels in construction and operation through
environmental measurement.

(1) Mitigation and Consideration Measures

Table 3 to Table 6 show the mitigation and consideration measures at before/during construction
phases, operation phase, and closing phase. There is no anticipated the preliminary mitigation and
consideration measures for termination and after termination phases.

Table 3 Mitigation Measures Before Construction
Category Item Mitigation and Consideration Measures

SIA Land Acquisition - Compensation committee shall set compensation price for land acquisition due to
construction of transmission towers.

- The project proponent shall provide advance notice of operations and prohibited
operation time to affected households.

HIA Occupational Health and - Consideration of working conditions will be planned based on Occupational Health
Safety and Safety Law (Draft, 2017) in Myanmar, EHS General Guidelines and EHS
Guidelines for Electric Power Transmission and Distribution by IFC.

Community Health and Safety|- Consideration of community health and safety will be planned based on IFC
Performance Standards on Environmental and Social Sustainability, IFC Performance
Standards on Environmental and Social Sustainability, IFC General EHS Guidelines,
EHS Guidelines for Electric Power Transmission and Distribution.

Risks of Infectious - Measures of infectious disease will be planned as follows.
Disease such as AIDS/HIV * Plan for prevention of infectious disease from spreading
* Awareness Training plan for construction workers

ERA Flood risks - Proper elevation level will be set to avoid flood risks such as heavy rain and
Cyclone.

- Plan for prevention of fire due to various reasons especially electric leakage and

Risks of Fire overheat to electric machineries and equipment

Source: IEE Study Team
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Table 4 Mitigation Measures during Construction Stage

Category Item Mitigation and Consideration Measures
EIA Air quality - Sprinkling water around preservation area such as residence
- Prohibition of idling will be implemented.
- Intensive operating of the construction machinery will be avoided.
- Construction equipment, machines and vehicle will be inspected and
maintained regularly
- Machines, construction equipment and construction waste will be stored at
the designated storage area.
Water quality - Settling ponds or simple turbid water treatment will be installed as necessary.
- Simple wastewater treatment facility will be set up in construction site as
necessary.
Solid Waste - Re-utilization of construction soil.
- Appropriate disposal of construction waste and solid waste.
- Usage of hazardous and chemical substance will be recorded and updated
regularly.
- Hazardous and chemical substance, which are to be disposed, will be stored
at the designated storage area and entrusted to dispose by Kyauktan
Township or Thanlyin Township Development Committee or other proper
organizations.
Noise/ Vibration - Installation of soundproof sheet at the places where it is neighbor to
preservation area such as residence and pagoda as necessary.
- Obey maximum driving speed.
- Advanced notice of operations and prohibited time near preservation area.
SIA Land Acquisition - Crop Compensation will be paid for the land acquisition of transmission
towers during construction.
HIA Occupational ~ Health |- Working condition during construction will be managed by DPTSC based on

and Safety

Occupational Health and Safety Law (Draft, 2017) in Myanmar, IFC
Performance Standards on Environmental and Social Sustainability, IFC
General EHS Guideline and EHS Guidelines for Electric Power Transmission
and Distribution as follow.

* Provision of adequate healthcare facilities (first aid) within construction
sites.

* Conducting training for all construction workers about basic sanitation
and healthcare issues, general health and safety matters, and specific
hazards at their work.

* Providing personal protection equipment for workers, such as safety
boots, helmets, gloves, protective clothing, spectacles and ear protection.

* Providing clean drinking water for all workers.

* Providing adequate protection to the general public, including safety
barriers and marking of hazardous areas.

* Safe access across the construction site.

* Adequate drainage throughout the construction site to ensure that
disease vectors cannot live in stagnant water bodies and in puddles.

* Septic tank and garbage bins will be set up at construction site and they
will be regularly cleared by the contractors to prevent outbreak of diseases.

* The contractor will arrange the temporary integration of waste collection
from work sites into existing waste collection systems and disposal
facilities of nearby communities.

* Precaution of confined spaces
* Precaution of Electrocution.

Community Health and
Safety

- Community health and safety will be managed by DPTSC based on IFC
Performance Standards on Environmental and Social Sustainability, IFC
General EHS Guidelines, EHS Guidelines for Electric Power Transmission
and Distribution as follows;

* Protecting the community from physical, chemical, or other hazards
associated with sites under construction and decommissioning.

* Avoid contact with hazardous materials, contaminated soils and other
environmental media, buildings that are vacant or under construction, or
excavations and structures which may pose falling and entrapment hazards

* The incidence of road accidents involving project vehicles during

construction should be minimized through a combination of education and

viii
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Category

Item

Mitigation and Consideration Measures

awareness-raising training.

* Ensuring safety to the community due to various kinds of construction
machineries.

Risks for Infectious

Disease such
AIDS/HIV

- The following measures due to infectious disease will be implemented as
ad necessary.

* Prevention of infectious disease from spreading.
* Conducting training for workers.
* Communication with local resident through meeting and dialogue.

Accident

- Same as mitigation measures for Occupational and Community Health and
Safety.

- The incidence of road accidents involving project vehicles during
construction should be minimized through a combination of education and
awareness-raising training.

ERA

Flood risks

- All construction activities will be stopped and area of evacuation for workers
will be secured when weather forecast alerts flood risks such as heavy rain
and cyclone.

Risks of Fire

- Prevention of electric leakage, overheat to electric machineries and
equipment
- Periodical training to worker for firefighting will be organized.

Source: IEE Study Team

Table 5 Mitigation Measures during Operation Stage

Category Item Mitigation and Consideration Measures

EIA Noise and Vibration - Enough distance shall be kept between the substation and receptors.
Insulating oil and fuel |- Transformer oil storage underground concrete tank shall be provided to

prevent contamination of soil from it.

HIA Occupational ~ Health |- Consideration of maintenance work will be implemented based on
and Safety (including | Occupational Health and Safety Law (Draft, 2017) in Myanmar, EHS
accident) General Guidelines and EHS Guidelines for Electric Power Transmission

and Distribution by IFC.
Community Health and |- Consideration of community health and safety will be implemented based on
Safety (including | IFC Performance Standards on Environmental and Social Sustainability, IFC
accident) General EHS Guidelines, EHS Guidelines for Electric Power Transmission
and Distribution.
ERA Flood risks - Proper elevation level will be set to avoid flood risks due to heavy rain and
cyclone.
Risks of Fire - Appropriate management of maintenance work to reduce the risk of electric

leakage and overheat to electric machineries and equipment.

Source: IEE Study Team
Table 6 Mitigation and Consideration Measures for Closing Phase

Category Item Mitigation and Consideration Measures
EIA Air quality - Sprinkling water around preservation area such as residence.
- Prohibition of idling will be implemented.
- Intensive operating of the construction machinery will be avoided.
- Construction equipment, machines and vehicle will be inspected and maintained
regularly
- Machines, construction equipment and construction waste will be stored at the
designated storage area.
Water quality - Settling ponds or simple turbid water treatment will be installed as necessary
- Septic tank will be set up in construction site.
- Simple wastewater treatment facility from cement producing activity will be set
up in construction site as necessary.
- Monitoring water quality for discharge water will be implemented.
Solid Waste - Re-utilization of construction soil at the site
- Appropriate disposal of construction waste
-Usage of hazardous and chemical substance will be recorded and updated
regularly.
- Hazardous and chemical substance, which is to be disposed, will be stored at the
designated storage area and is entrusted to dispose by Yangon City Development
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Category Item Mitigation and Consideration Measures
Committee (YCDC) or other proper organizations.
Noise/ Vibration - Installation of soundproof sheet especially at the places which is neighbor to
preservation area such as residence and pagoda as necessary
- Obey maximum driving speed
- Advanced notice of operations and prohibited time near preservation area
Insulating oil and | - Oil storage underground concrete tank shall be handled with proper care to
fuel prevent contamination of surrounding environment from it.
HIA Occupational - Working condition during demolition works will be managed by contractor based
Health and Safety | on Occupational Health and Safety Law (Draft, 2017) in Myanmar, EHS General
(including Guidelines and EHS Guidelines for Electric Power Transmission and Distribution
accident) by IFC.
Community - Community health and safety will be managed by the contractor based on IFC
Health and Safety | Performance Standards on Environmental and Social Sustainability, IFC General
(including EHS Guidelines, EHS Guidelines for Electric Power Transmission and
accident) Distribution.
Source: IEE Study Team
(2) Environmental Monitoring Plan

Environmental monitoring plan including monitoring items and location before/during construction
phases, operation phase, closing phases are shown in Table 7 to Table 10.

Regarding the entire monitoring process, the Project Proponent is committed that monitoring report
will be submitted to ECD every six months according to article (108) of Environmental Impact

Assessment Procedure for the operation stage.

Table 7 Environmental Monitoring Plan (Before Construction Phase)

Category Item Location Frequency |Responsible Organizations
Common -Monitoring of planning for mitigation | Project site Once DPTSC/
measures for construction phase Contractor
Land - Record of payment for compensation of land | Construction | As occasion DPTSC
Acquisition | acquisition of transmission tower. site arises

Source: IEE Study Team

Table 8 Environmental Monitorin

Plan (During Construction Phase)

; Responsible
Category Item Location Frequency Organizations
Common - Monitoring of mitigation measures - Once/month Contractor
shown in Table 4.
Air Quality -NO2, PM1o, PM25s, SO2 Construction site 2 times per year Contractor
(dry and rainy
season)
Water Quality -Water temperature, pH, SS, DO, | Small stream near the| 1 time (dry Contractor
BOD, COD, coliform count, oil and | construction site of a | season)
grease, Total  Nitrogen, Total | substation
Phosphorous
- Water temperature, pH, Turbidity Small stream near the| 1 time (rainy Contractor
construction site of a | seasons)
substation
-Record of installation of sheet to| Near rivers and Once/3months Contractor
prevent muddy water and rainfall channels
Waste - Recording amount of solid waste Construction site Once/month Contractor
-Recording of management of
construction waste
- Recoding of hazardous and chemical
substance management
Flora and Fauna - Number of cut trees and its species Construction site Once/month Contractor
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; Responsible
Category Item Location Frequency Organizations
Noise and Vibration |- Noise and vibration level at the nearest receptor| 24 hrs (peak Contractor
location off-site period)
Risks for infectious |- Status of measures of infectious| Construction site Once/month Contractor
disease such as disease
AIDS/HIV
Occupational health |- Status of condition of occupational | Construction site Once/month Contractor
and safety health and safety
Community health |- Status of condition of community | Construction site and | As occasion Contractor
and safety health and safety surrounding area arises
Source: IEE Study Team
Table 9 Environmental Monitoring Plan (During Operation Phase)
Responsible
Survey item Item Location Frequency
Organizations
Common - Monitoring of mitigation measures . .
Project site |Quarterly (3 years DPTSC
after operation)
Yearly (after 3years
operation)
Occupational |- Status of measures for occupational . .
Health and safety and health Projectsite Quarterly DPTSC
Safety - Record of working accident
Community |- Status of measures for community safety .
Health and and health Vehicle route |Once/month DPTSC
Safety - Record of accident related to
construction activity
Flood risk - Record of flood and its response . . . .
Project site |As occasion arises DPTSC
Risk for fire |- Record of fire and its response . . . .
Project site  [As occasion arises DPTSC
Source: IEE Study Team
Table 10 Environmental Monitoring Plan (Closing Phase)
. Responsible
Category Item Location Frequency Organizations
Common - Monitoring of mitigation - Once/month Contractor
measures
Air Quality -NO2, PM1o, PM25s, SO2 Construction site 1 week /3 month | Contractor
(1 point) (Peak time)
Water Quality - Water temperature, pH, SS, Outlet of septic tank Once/2 month Contractor
DO, BOD, COD, coliform (1 point)
count, oil and grease,
chromium
Solid Waste - Amount of solid waste Construction site Once/month Contractor
- Recording of management of
construction waste
- Recoding of hazardous and
chemical substance
management
Noise and Vibration |- Noise and vibration level Sensitive area such as 24 hrs/3 months | Contractor
residence around the (peak period)
proposed construction site (1
point)
Sensitive area such as 24hrs Contractor
residence along the route for | (peak period)

Xi
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: Responsible
Category Item Location Frequency Organizations
on-site vehicles (1 point)
Risks for infectious |- Status of measures of Construction site Once/month Contractor
disease such as infectious disease
AIDS/HIV
Occupational health |- Status of condition of Construction site Once/month Contractor
and safety occupational health and safety
Community health |- Status of condition of Construction site and As occasion | Contractor
and safety community health and safety | surrounding area arises

Source: IEE Study Team

Above monitoring plan will be carried out with environmental and social monitoring form for
construction of a substation and that of 230 kV Transmission Line as Appendix-4.

8. Institutional Arrangement

The organization structure at detailed design and construction phases for construction of the
transmission line and substation project is proposed as shown in Figure 4. The Project proponent is
entrusting a contractor to implement detailed design and construction work. The entrusted contractor
will establish a project office for construction of 230 kV transmission line and substation to have a
function as implementation of detailed design, management of construction work, and supervision of
construction work, environmental and social consideration, and so on. The Project proponent will
summarize monitoring report based on results of implementation of EMP including monitoring.
Accordingly, the Project proponent will submit the monitoring report to MONREC and send the copy
of the monitoring report to Ministry of Electric Power (MOEP) and Thilawa SEZ Management
Committee (TSEZMC) periodically.

Organization Structure during
Detailed Design and Construction

— Phase “iSubmission of
. - Monitoring Report
Project Proponent Preparation of > MONREC
DPTSC Monitoring Report
\Entrusting
Project Office for construction : > MOEP
of 230ka trangmission line and| | Implementation of EMP Sending é:opy of
a substation by a Contractor itori -
’ < Moniorigs Report Thilawa SEZ
.................. Management Committee

Source: IEE Study Team
Figure 4 Proposed Organization Structure for Transmission Line and Substation Project

at Detailed Design and Construction Phases

The project office for construction of 230 kV transmission line and a substation will establish Social
and Environmental Division will be responsible for dealing with social and environmental issues
arisen before construction and during construction phases. In addition, the division should undertake
any preparations for environment control at operation of the substation. Major tasks of the section are
listed as follows.

1)  Monitoring construction work according to EMP;

2) Technical support of the Project Proponent to coordinate with relevant government
organizations regarding environmental and social issues;

3) Resolving other environmental and social issues arisen before construction and during
construction phases;

4) Preparation for environment control during operation of the transmission line and substation
such as making environment control manual; and

5)  Submitting monitoring reports to MONREC, MOEP and other relevant authorities.

Xii
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The organization structure at operation phase for the transmission line and substation is proposed as
shown in Figure 5. Establishment of an independent substation to operate and manage the substation is
proposed. The substation will execute duties and responsibilities on behalf of the Project proponent.
The substation will summarize monitoring report based on results of implementation of EMP.
Accordingly the Project proponent will submit the monitoring report to MONREC and send the copy
of the monitoring report to MOEP and Thilawa SEZ management committee periodically.

Organization Structure
during Operation Phase

%Submission of
:Monitoring Report

Preparation of H o
Project Proponent Monitoring Report " MONREC
R

— » MOEP
Transmlzsmq line and Implementation and :
substation Supervision of EMP isending Copy of
..... <" Monitoring Report o Thilawa SEZ
......................................................................................................... Management Committee

Figure 5 Proposed Organization Structure for 230 kV Transmission Line and Substation Project
during Operation Phase
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IEE Report of 230 kV Transmission Line and Substation Development Project
for Sub-Project for Electric Power Development in Thilawa Area

CHAPTER 1: INTRODUCTION

1.1 Project Owner and Proponent

Project Owner/Proponent:

Department of Power Transmission and System Control (DPTSC) in the Ministry of Electric Power
(MOEP)

Address: Building No. 27, Naypyitaw, Myanmar

1.2 Type of Project and Initial Environmental Examination (IEE) /Environmental Impact
Assessment (EIA) Requirement

1) Type of Project: Construction of 230 kV Transmission Line and a Substation

2) IEE/EIA Requirement: IEE is required to conduct as shown in Table 1.2-1.

Table 1.2-1 Requirement of IEE/ EIA for each Package of the Sub-project for Electric Power
Development in Thilawa Area

. . Requirement
No. Project Description IEE EIA Results
Package 1 | 33 kV Distribution Line less than 50 km IEE was
conducted
Package 2 | Gas Turbine Power Plant with installed Installed capacity = 5 | Installed capacity = EIA required
capacity 50 MW MW and <50 MW 50 MW
Package 3 | Electrical Power Transmission Line 230 | All All activities where IEE is required
kV with 10 miles MONREC requires
that the Project shall
undergo EIA
High voltage 230 kV Transformers > 4 ha All activities where
Substation MONREC requires
that the Project shall
undergo EIA
Package 4 | Gas Pipeline more than 10 km < 10 km > 10 km ElIAis
required and
conducted

Source: IEE Study Team based on the EIA Procedures (2015)

1.3 Project Proponent’s Commitments

The letter including the following commitments by Department of Power Transmission and System
Control in MOEP as the project proponent is submitted to MONREC.
» Commitment to implement the project in accordance with IEE report
» Commitment to implement the project in accordance with a monitoring report
» Commitment to implement the project in accordance with related national laws and
regulations in Myanmar

1-1
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1.4 Implementation Organizations of IEE

1) Leading organization: Nippon Koei Co., Ltd. (NK), Over all IEE Study management
Address: 4, 5-chome, Chiyoda-ku Tokyo, Japan.

2) Second organization: Myanmar Koei International Ltd., (MKI), Coordination of IEE Study
Address: No. 36A, 1F, Grand Pho Sein Condominium, Pho Sein Rd, Tamwe Township,

Yangon, Myanmar.

3) Third organization:  Resource and Environment Myanmar Ltd., (REM), conducting environmental and
social survey.

Address: 702 Delta Plaza, Shwegondaing Road, Bahan Township, Yangon, Myanmar.

The above two organizations received Certificate for Transitional Consultant Registration issued by the Ministry
of Natural Resources and Environmental Conservation (MONREC) on 15 July, 2017. Please see Appendix-1 for
the Certificate for Transitional Consultant Registration for Nippon Koei Co., Ltd. and that for Myanmar Koei
International Ltd.

The member of IEE Study team is listed in Table 1.4-1 and the Curriculum Vitae (CVs) of key experts for the

IEE Study are attached in Appendix-2.

Table 1.4-1 Member of IEE Study Team

Organization

Name of
Organization

Position

Name

Key
Experts

Responsibility in IEE study

Leading
Organization

NK

Team Leader

Mr. Shunsuke
Hieda

o

o Overall management of IEE
study

o Air pollution prevention and
control

o Air pollution monitoring

e Noise and vibration
assessment

Pollution Control
Expert

Mr. Atsushi
Minami

o Water quality and water
pollution control

e Soil conservation

Social Environment
Expert (1)

Ms. Mayumi Goto

Socio-economy analysis

Social Environment
Expert (2)

Ms. Junko Masaki

Socio-economy analysis

Second
Organization

MKI

Manager of IEE
Study

Ms. Wah Wah
Han Su Yin

o Risks assessment
o Hazardous management

o Social study and analysis
including stakeholder
engagement, social survey,
social impact assessment,
social management plan for
mitigation measures, public
consultation and public
disclosure

o Hydrology, surface water
and ground water assessment

 Policy, law, rules and
regulation analysis by
examining Myanmar
legislations and international
guidelines

e Geology and soil
conservation

e Land use

Facilitation of IEE
Study

Ms. Thandar Oo

e Social survey, public
consultation meeting and
public disclosure

Third

REM

Leader of

Mr. Thura Aung

Physical environmental

1-2
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ot Name of . Key Responsibility in IEE study
Organization Organization Position Name Experts
Organization Environmental survey
Survey
Leader of Social Ms. Khin Ohnmar Physical social survey
Survey Htwe

Source: IEE Study Team

1.5 Overall Framework of IEE Study

The Environmental Impact Assessment (EIA) Procedures and National Environmental Quality
(Emission) Guidelines (NEQEG) were promulgated by the Ministry of Environmental Conservation
and Forestry (MOECAF)! in Dec, 2015. The EIA Procedure determines the type of environmental
studies such as Initial Environmental Examination (IEE) and EIA based on the category and size of
project. The EIA Procedures defines detailed legal process regarding preparation of EIA and IEE
report, Environmental Management Plan (EMP), public involvement, approval of EIA/IEE report by
MONREC, public disclosure, and monitoring process after approval of EIA/IEE report.

The field survey was implemented from March to August 2014 and the result of IEE investigation
including draft EMP was discussed in the 1st stakeholder meeting held on 26" March 2014. The result
of IEE Study was discussed in 2nd stakeholder meeting held on 1% September, 2014.

The first IEE report was submitted to the Ministry of Electricity and Energy (MOEE)? in July, 2015
by the consultant. Comments on the first IEE report was received from MOECAF through MOEE in
August, 2015. The overall framework of IEE Study is shown in Table 1.5-1.

Table 1.5-1 Overall Framework of IEE Study

2014
Mar Apr. May Jun. Jul. Aug. Sep. Oct.

Item

. Environmental Survey

. Social Survey

. Stakeholder Meeting (Scoping) Al

. Submission of Scoping and TOR A

. Preparation of Draft IEE Report

. Public Consulting Meeting (IEE result)

. Preparation of IEE Report :-

o N o g A w| N P

IEE Report Submission to MONREC
(1 Time)

9. Comments from MONREC on the IEE
Report

10. Preparation of IEE Report in response
to comments from MONREC

11. IEE Report Submission to MONREC
(2" Time)

12. Construction

2014 2015
Nov. Dec Jan. Feb. Mar Apr. May. Jun

Item

. Environmental Survey

. Social Survey

. Stakeholder Meeting (Scoping)

. Submission of Scoping and TOR

. Preparation of Draft IEE Report

. Public Consulting Meeting (IEE result)

~N| O O | W N -

! From1 April 2016, the Ministry of Environmental Conservation and Forestry (MOECAF) and the Ministry of Mining
were combined to the Ministry of Natural Resources and Environmental Conservation (MONREC).

2 MOEE was changed to MOEP as of February, 2024.
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2014 2015
Nov. Dec Jan. Feb. Mar Apr. May. Jun

Item

8. IEE Report Submission to MONREC A
(1 Time)

9. Comments from MONREC on the IEE
Report

10. Preparation of IEE Report in response
to comments from MONREC

11. IEE Report Submission to MONREC
(2™ Time)

12. Construction

2015 2016
July Aug Sep Oct Nov Dec Jan Feb

Item

. Environmental Survey

. Social Survey

. Stakeholder Meeting (Scoping)

. Submission of Scoping and TOR

. Public Consulting Meeting (IEE result)

. Preparation of IEE Report

1
2
3
4
5. Preparation of Draft IEE Report
6
7
8

. IEE Report Submission to MONREC
(1% Time)

9. Comments from MONREC on the IEE
Report

10. Preparation of IEE Report in response
to comments from MONREC

11. IEE Report Submission to MONREC
(2™ Time)

12. Construction

Item -
Mar April Ma June July Aug Sep Oct

. Environmental Survey

. Social Survey

. Stakeholder Meeting (Scoping)

. Submission of Scoping and TOR

. Public Consulting Meeting (IEE result)

. Preparation of IEE Report

1
2
3
4
5. Preparation of Draft IEE Report
6
7
8

. IEE Report Submission to MONREC
(1% time)

9. Comments from MONREC on the IEE
Report

10. Preparation of IEE Report in response
to comments from MONREC

11. IEE Report Submission to MONREC
(2" Time)

12. Construction

2016 2017
Nov. Dec Jan. Feb. Mar Apr. May. Jun

Item

. Environmental Survey

. Social Survey

. Stakeholder Meeting (Scoping)

. Submission of Scoping and TOR

. Public Consulting Meeting (IEE result)

. Preparation of IEE Report

1
2
3
4
5. Preparation of Draft IEE Report
6
7
8

. IEE Report Submission to MONREC
(1 Time)

9. Comments from MONREC on the IEE
Report

1-4
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2016 2017
Nov. Dec Jan. Feb. Mar Apr. May. Jun

Item

10. Preparation of IEE Report in response
to comments from MONREC

11. IEE Report Submission to MONREC
(2™ Time)

12. Construction

2017
July Aug Sep Oct Nov Dec

tem

1. Environmental Survey

2. Social Survey

3. Stakeholder Meeting (Scoping)

4. Submission of Scoping and TOR

5. Preparation of Draft IEE Report

. Public Consulting Meeting (IEE result)

6
7. Preparation of IEE Report
8

. IEE Report Submission to MONREC
(1% Time)

9. Comments from MONREC on the IEE
Report

10. Preparation of IEE Report in response
to comments from MONREC

11. IEE Report Submission to MONREC
(2™ Time)

12. Construction

Source: IEE Study Team
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CHAPTER 2: POLICY OF ENVIRONMENTAL AND
SOCIAL CONSIDERATIONS

2.1 Project’s Policy of Environmental and Social Considerations

2.1.1  Compliance of Laws and Regulations
1) Institutional Background

As of August 2017, Myanmar has 22 ministries and the department which is responsible for
environmental and social consideration is the Environmental Conservation Department (ECD) under
the Ministry of Natural Resources and Environmental Conservation (MONREC). Corresponding
regional or state Government is also involved in environmental and social considerations. Ministry of
Electricity and Energy, the project owner and the Project proponent takes the main responsibility of
environmental and social consideration of this project.

(2) Fundamental Laws and Regulations

Following Table 2.1-1 shows major legislations pertinent to natural and social environment areas in
Myanmar.

Table 2.1-1 Major Legislation regarding environmental and social environment

| Name of Laws, Rules, etc. | Year
1. Constitutional and Environmental Policy
Constitution of the Republic of the Union of Myanmar 2008
Myanmar Environmental Conservation Policy 1994
National Sustainable Development Strategy 2009
2. Environmental Conservation
Myanmar Agenda 21 1997
Environmental Conservation Law 2012
Environmental Conservation Rules 2014
Environmental Impact Assessment (EI1A) Procedure 2015
National Environmental Quality (Emission) Guidelines 2015

Consultant Registration Scheme (Draft)

Administrative instruction of EIA Procedure (Draft)

The Order on the Hazardous Wastes (Draft)

Draft Guidelines on Public Participation in Myanmar Environmental Impact Assessment
processes (Draft)

3. Biodiversity, Natural and Cultural Conservation

Wildlife Protection Act 1936 1936
Irrigation Laws and Regulations 1982
Law on Aquaculture 1989
Myanmar Marine Fisheries Law 1990
Fresh Water Fisheries Law 1991
Forest Law 1992
Animal Health and Development Law 1993
Protection of Wildlife and Conservation of Natural Area Law 1994
Conservation of Water Resources and River Law 2006
National Biodiversity Strategy Action Plan in Myanmar 2012
Conservation of Water Resources and River Rules 2013
The Law Protecting the Antique Objects 2015
The Law Protecting the Antique Buildings 2015
Protection of Wildlife and natural plant and Conservation of Natural Area (Draft) 2017

4. Urban Development and Management

2-1
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Name of Laws, Rules, etc. Year
The Yangon Water Works Act 1884
Yangon Development Trust Act 1920
The Underground Water Act 1930
Road and Bridge Utilization Law 1985
Road Law 2000
Law Amending the Road and Bridge Utilization Law 2014
Notification of the Right of Way (ROW) of Roads by the Ministry of Construction 2014
The Second Amending Law of the Road and Bridge Utilization Law 2015
The Second Amending Law of the Road 2015
Highways Law 2015
Law Amending the Highways Law 2015
Condominium Law 2016
5. Land Acquisition and Resettlement
The Upper Burma Land and Revenue Regulation 1889
The Land Acquisition Act 1894 1894
Lower Burma Town and Village Lands Act 1899
Transfer of Immovable Property Restriction Act 1947
Land Nationalization Act 1953
Disposal of Land Tenancies Law 1963
Transfer of Immovable Property Restriction Law 1987
Farmland Law 2012 2012
Farmland Rules 2012 2012
Vacant, Fallow, and Virgin Lands Management Law 2012
Vacant, Fallow, and Virgin Lands Management Rules 2012
The Law Amending the Lower Myanmar Town and Village Lands Act 2015
6. Pollution Control and Occupational Health
Factory Act 1951
Standing Order 2_95 Occupational Health Plan 1995 1995
Standing Order 3_95 Water and Air Pollution Control Plan 1995 1995
The Science and Technology Development Law 1994
Myanmar Mines Law 1994 1994
The Law Amending the Myanmar Mines Law 2015
The Law Amending the Factories Act (1951) 2016
Occupational Safety and Health Law (Draft) 2017
7. Social Security
Leave and Holiday Act 1951 1951
Labour Organization Law 2011
Social Security Law 2012
Social Security Rules 2012
Minimum Wages Law 2013
Employment and Social Security Notification 2013
Minimum Wages Rules 2013
The Law Amending Leave and Holiday Act 1951 2013
Employment and Skill Development Law 2013
Settlement of Labour Dispute Law 2014
Notification for Minimum Wages Law 2015
Payment of Wages Law 2016
8. Electricity
Electricity Inspection Law 1985
Electricity Law 2014
9. General
Public Health Law 1972
Myanmar Companies Act 1914
Foreign Investment Law 2012
Foreign Investment Rules 2012
Myanmar Citizen Investment Law 2013
Myanmar Special Economic Zone Law 2014
Myanmar Special Economic Zone Rules 2015
Myanmar Investment Law 2016
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The following are summary of the main laws related to environmental conservation and environmental
quality standard in Myanmar.

Environmental Conservation Law (2012)

To establish sound environment policies in the utilization of water, land, forests, mineral, marine
resources, and other natural resources in order to conserve the environment and prevent its degradation,
the National Environment Policy of Myanmar was proclaimed in December 1994. Myanmar Agenda
21 was published in 1997. Environmental Conservation Law was promulgated in April, 2012. Table
2.1-2 shows the outline of Environmental Conservation Law.

Table 2.1-2 Outline of the Environmental Conservation Law

Chapter Section

1 Title and Definition 1-2

2 Objectives 3

3 Formation of the Environmental Conservation Committee 4-6

4 Duties and Powers relating to the Environmental Conservation of the Ministry 7-8

5 Environmental Emergency 9

6 Environmental Quality Standards 10-12

7 Environmental Conservation 13-16

8 Management of Urban Environment 17

9 Conservation of Natural Resources and Cultural Heritages 18-20
10 Prior Permission 21-25
11 Insurance 26-27
12 Prohibitions 28-30
13 Offences and Penalties 31-34
14 Miscellaneous 35-42

Source: Environmental Conservation Law 2012

The Environmental Conservation Rules (2014)

In order to implement the Environmental Conservation Law, the Environmental Conservation Rules
including precise information of implementation process for environmental conservation was

promulgated in June, 2014. Table 2.1-3 shows outline of the Environmental Conservation Rules.

Table 2.1-3 Outline of the Environmental Conservation Rules

Chapter Sections
1 | Title and Definition 1-2
2 | Adopting Policy Relating to Environmental Conservation 3-6
3 | Environmental Conservation 7-26
4 | International, Regional and Bi-lateral Cooperation Relating to | 27-28
Environmental Conservation
5 | Environmental Management Fund 29-35
6 | Environmental Emergency 36-37
7 | Environmental Quality Standards 38-39
8 | Management of Urban Environment 40
9 | Waste Management 41-46
10 | Conservation of Natural Resources and Cultural Heritages 47-50
11 | Environment Impact Assessment 51-61
12 | Prior Permission 62-68
13 | Prohibitions 69
14 | Miscellaneous 70-74

Source: Environmental Conservation Rules 2014
The Environmental Impact Assessment (EIA) Procedure (2015)

The EIA Procedure was promulgated in Dec, 2016 by MOECAF. Table 2.1-4 describes the outline of
the EIA Procedure.
Table 2.1-4 Outline of the EIA Procedure (2015)
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Chapter Sections

1 Title and Definition 1-2

2 Establishment of the Environmental Impact Assessment Process 3-16
Requirements concerning Third Person or Organization undertaking 17-22
IEE and EIA

3 Screening 23-30

4 Initial Environmental Examination 31-34
IEE Report Requirements 35-36
Review and Approval Process for IEEs 39-43

5 Environmental Impact Assessment
EIA Process 45-46
Scoping 47-54
EIA Investigation 55-61
EIA Report Requirements 62-63
Submission of EIA Report 64-66
Review and Approval Process for EIA Report 67-70

6 Appeal Process 71-75

7 Environmental Management Plan 76-82

8 Environmental Consideration in Project Approval 83-86
Environmental Compliance Certificate, Conditions and Revisions to 87-101
Conditions
Responsibility for all Adverse Impacts 102-105

9 Monitoring 106-110
Monitoring and Inspection by the Ministry, Relevant Government 111-122
Departments and Organizations

10 Strategic Environmental Assessment 123-124
11 Administrative Punishment 125-131

Source: The EIA Procedure (2015)

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

Under the jurisdiction of the Ministry of Environmental Conservation and Forestry, this law
serves as a fundamental framework for wildlife and biodiversity conservation in the country.
However, it is still weak in actual numerical criterion to protect the natural environment.

Conservation of Water Resources and Rivers Law (2006)

The objectives of this law include: (a) to conserve and protect the water resources and river
system for the benefit of public use; (b) to enable smooth and safe waterway navigation along
rivers and creeks; (c) to contribute to the development of the State economy through improving
water resources and river system; and (d) to protect environmental impact.

This law is under the jurisdiction of the Ministry of Transport. Thus, it puts its strength on
transportation safety and its development. Also, it does not fully cover any actual numerical
criteria to protect natural environment.

2.1.2  Expected Environmental and Social Considerations

The Project proponent set default environmental and social considerations based on the project
components.

- To avoid serious negative impacts at local economy such as employment and livelihood when
the project proponent decides the route of transmission line, i.e., as transmission line will plan
to install along hard shoulder of the road. It is for avoidance of the fixed facilities relocation.
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2.2 Quantitative Target Levels for Consideration of Surrounding Environment

According to the Environmental Conservation Law, MONREC shall set standards of environmental
qualities as agreed upon by the Union Government and the Environmental Conservation Committee.
Standards to be set by MONREC are as follows:

(a) standard quality of water related to the use of inland water available to public places, dams,
ponds, swamps, flooded land, channel, creeks and rivers

(b) standard quality of water at coastal regions and delta area

(c) standard quality of groundwater

(d) standard quality of air

(e) standard of noise and vibration

(f) standard of odor and emission gas

(9) standard of wastewater

(h) standard of soil and leachate from solid waste

(d) other standard environment qualities set by the Union Government

As of May 2016, these standards are being prepared by Environmental Quality Standard preparation
sub-committee which includes 31 numbers of members from governmental ministries of in
collaboration with International Organizations (Asia Development Bank (ADB), European Union
(EU)-International Management Group (IMG)), NGOs (Union of Myanmar Federation of Chambers
of Commerce and Industry (UMFCCI)), Coordinator (Private employer), Experts and Specialists. The
target of enactment of environmental quality standards is at the end of 2017 by MONREC. Before
National Environmental Quality Standard is enacted, National Environmental Quality (Emission)
Guidelines (NEQEG) was promulgated in Dec, 2015. These guidelines values are applicable as
environmental quality guidelines for monitoring and implementation of IEE/EIA/EMP type of projects.
Noise and vibration target level to be applied for the Project is described below.

2.2.1 Noise

Q) Construction Phase

Currently, there is no target noise level at construction phase in Myanmar. But the target noise level
during operation phase is set at the most sensitive point of reception as shown in Table 2.2-1 according
to the NEQEG (2015).

Table 2.2-1 Target Noise Level in Operation Phase

One Hour LAeqg (dBA)?
Category Day time Evening Time
7:00 - 22:00 22:00 - 7:00
(10:00 - 22:00 for public holidays) | (22:00-10:00 for Public holidays)
Residential, 55 45
institutional, educational
Industrial, commercial 70 70

Note) Evaluation point is at boundary of building
Source: Myanmar NEQEG (2015)

There is not so much difference in noise standard in NEQEG and that in other countries as shown in
Table 2.2-2.
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Table 2.2-2 Noise Standard at Construction Stage in Various Countries
Items Day time (Leq) Night time (Leq)

Japan Using heavy equipments with high noise
level (piling, excavating etc.)

Singapore | Hospitals, schools, institutions of higher
learning, homes for the aged sick, etc.
Residential buildings located less than
150m from the construction site where the | 75 dB (7am — 7pm, 12hrs)
noise is being emitted

85 dB (Maximum) -

60 dB (7am — 7pm, 12hrs) 50 dB (7pm — 7am, 12hrs)

60 dB (7pm — 10pm, 3hr)
55 dB (10pm — 7am, 9hr)

Other Buildings 75 dB (7am — 7pm, 12hrs) 65 dB (7pm — 7am, 12hrs)
UK In rural, suburban and urban areas away . .

from main road traffic and industrial noise. | '© 0B (8:00-18:00) )

Urban areas near main roads 72 dB (8:00-18:00) -
USA Residential 80 dB (8hrs) 70 dB (8hrs)

Commercial 85 dB (8hrs) 85 dB (8hrs)

Urban Area with high ambient noise level - -

(>65 dB) Ambient Noise Level +10dB

Source: Noise Regulation Act, Japan (Law N0.98, 1968, Amended No.33, 2006)
Environmental Protection and Management Act in Singapore (Chap.94A, Section 77, revised in 2008)
British Standard 5228: 1997 “Noise and vibration control on open and construction sites”
Transit Noise and Vibration Impact Assessment, U.S. Department of Transportation in USA, 1995

2.2.2  Vibration
(1) Construction Phase

There is no vibration standard of construction activity to receptors in Myanmar as well as south-east
Asia and International Organizations such as WHO and IFC. Thus, the target vibration level at
construction phase shall be set based on the standards in some foreign countries. Accordingly the
target level of vibration in construction phase is set based on the following policies.

- Monastery and residential house which are necessary to keep quiet, shall comply with the
Japanese standard for residential area,

- Office, commercial facilities, and factories areas shall comply with the Japanese standard for
mixed areas including residential, commercial and industrial areas, and

- The category of times is divided into three types in a manner consistency with target noise
level for construction.

The target vibration level is shown in Table 2.2-3 and there is not so much difference comparing with
vibration standard at construction phase in the other countries as shown in Table 2.2-4.

Table 2.2-3 Target Vibration Level at Construction Phase

Category Day time (La) Evening Time (La) Night time (La)
(7am-7pm) (7pm-10pm) (10pm-7am)
Residential houses and monastery 65 dB 65 dB 60 dB
Office, commercial facilities, and factories 70 dB 70 dB 65 dB

Note: Evaluation point is at boundary of buildings
Source: Vibration Regulation Act, Japan (Law No.64, 1976, Amended 2004)

Table 2.2-4 Vibration Standard at Construction Stage in the Various Countries

Items Category Day time (La) Night time (La)

Residential ~ area  Sensitive  area | Near Heavy Equipment
necessary to be quiet 65dB 60 dB
Mixed areas including residential and | Near Heavy Equipment

Japan commercial and industrial areas 70dB 65dB
Using heavy equipments with high noise | During Construction 75 dB )
level (piling, excavating etc.)
No cause to damage During Construction 75dB (as Lv)

USA Residential Area During Construction 55-63 dB 52-60 dB

(as Lv) (as Lv)

Source: Vibration Regulation Act, Japan (Law No.64, 1976, Amended 2004)
Transit Noise and Vibration Impact Assessment, U.S. Department of Transportation in USA, 1995
Note: La: Vibration as accretion, Lv: Vibration as velocity
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2.3 Institutional Arrangement

The organization structure at detailed design and construction phases for construction of the
transmission line and substation project is proposed as shown in Figure 2.3-1. The Project proponent is
entrusting a contractor to implement detailed design and construction work. The entrusted contractor
will establish a project office for construction of transmission line and substation to have a function as
implementation of detailed design, management of construction work, and supervision of construction
work, environmental and social consideration, and so on. The Project proponent will summarize
monitoring report based on results of implementation of EMP including monitoring. Accordingly, the
Project proponent will submit the monitoring report to MONREC and send the copy of the monitoring
report to Ministry of Electricity and Energy (MOEE) and Thilawa SEZ Management Committee
periodically.

... Organization Structure for Detailed
Design and Construction Phase

*Submission of

. - Monitoring Report
Project Proponent Preparation of MONREC
DPTSC Monitoring Report

A 4

‘Entrusting
Project Office for construction| —0 ¥ oo & 77777 » MOEE
OfbtfansmiSbSion line and | Implementation of EMP Sending Eopy of
substation by Contractor P -
y ; Monitoring Report R Thilawa SEZ

SOOI o "1 Management Committee

Source: IEE Study Team
Figure 2.3-1 Proposed Organization Structure for Transmission Line and Substation Project at
Detailed Design and Construction Phases

The project office for construction of transmission line and substation will establish Social and
Environmental Division will be responsible for dealing with social and environmental issues arisen
before construction and during construction phases. In addition, the division should undertake any
preparations for environment control at operation of the substation. Major tasks of the section are
listed as follows.

1) Monitoring construction work according to EMP;

2) Technical support of the Project Proponent to coordinate with relevant government
organizations regarding environmental and social issues;

3) Resolving other environmental and social issues arisen before construction and during
construction phases;

4)  Preparation for environment control during operation of the transmission line and substation
such as making environment control manual; and

5)  Submitting monitoring reports to MONREC, MOEE and TSEZMC.

The organization structure at operation phase for the transmission line and substation is proposed as
shown in Figure 2.3-2. Establishment of an independent substation to operate and manage the
substation is proposed. The substation will execute duties and responsibilities on behalf of the Project
proponent. The substation will summarize monitoring report based on results of implementation of
EMP. Accordingly the Project proponent will submit the monitoring report to MONREC and send the
copy of the monitoring report to MOEE and Thilawa SEZ management committee periodically.
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Organization Structure
during Operation Phase

iSubmission of

- iMonitoring Report
) Prt_epa(atlon of : > MONREC
Project Proponent Monitoring Report
— L > MOEE
Transmlzswn_ line and Implementation and :
substation Supervision of EMP iSending Copy of
..... " Monitoring Report= Thilawa SEZ
......................................................................................................... Management Committee

Source: IEE Study Team

Figure 2.3-2 Proposed Organization Structure for Transmission Line and Substation Project at
Operation Phase
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CHAPTER 3: PROJECT DESCRIPTION

3.1 Project Outline

The Government of Myanmar has received a loan from the Japan International Cooperation Agency
(JICA) to finance the Sub-project for Electric Power Development in Thilawa Area under
Infrastructure Development Project in Thilawa Area (Phase 1). 230 kV Transmission line and a
substation development project (the Project) is one of the Packages of the Sub-projects which is to
secure the power supply not only to the Thilawa SEZ but also to the surrounding area including the
ports, to improve the investment climate of this Thilawa area. 230 kV Transmission Line is connected
between Thanlyin substation and a new substation in Thilawa along Dagon-Thilawa Road. The total
length of 230 kV Transmission line is 10 miles (16 km).

The operation of factory business has been started in 400 ha wide Thilawa SEZ (Zone A) since
September 2015 and 27 numbers of factories are under operation and 35 numbers of factories are
under construction as of August, 2017. The infrastructure development of Thilawa SEZ (Zone B)
having 101 ha has been started since February, 2017 and it is expected to complete in the middle of
2018. The Sub-project for Electric Power Development in Thilawa Area under Infrastructure
Development Project in Thilawa Area (Phase 1) includes i) construction of 33 kV distribution line
which can feed 20 MW to Thilawa for power supply in a short period in the initial stage, ii)
construction of 50 MW Gas Turbine (GT) power plant, iii) 230 kV Transmission Line and Substation
as an additional power supply facilities before the power demand for the SEZ exceeds 20 MW to meet
increasing power demand in Thilawa area and iv) construction of 32.2 km long Gas Pipeline having 20
inches diameter from South Dagon valve house to GT in Thilawa and construction of Gas Regulation
Station (GRS) at about 3.2 km away from Thilawa powerplant in 2015.

3.2 Selection of Alternatives for 230 kV Transmission Line in 2015

Regarding the 230 kV transmission line from Thanlyin Substation to Thilawa Substation, a part of the
transmission line which is from the existing Tower No.1 to Tower No.5 has been already constructed
by MEPE. Thus, the transmission line is targeted to be constructed from the existing Tower No.5 to
Thilawa Substation. There are two alternatives as shown in Table 3.2-1 the route of Case A which is
laid across more than half of the paddy field area, and the route of Case B which is laid mostly along
the road and channel. An alternative study was examined by comparing the two cases regarding
environmental and social consideration, technical aspect, and cost.

As a result of the study, Case A adopted the tower type to support the transmission line. The tower is
easy to construct and its costs is lower than Case B. However, it is necessary to acquire the land to
build the towers before the commencement of construction as well as to secure a certain period to get
an agreement with land owners for compensation. Besides, there is a risk that it may cause delay to the
project completion because it is necessary to acquire land at the beginning when the transmission route
alignment is changed after the start of construction. On the other hand, Case B requires higher
construction cost compared with Case A, but there is no need to acquire land because the route will
use the premises of public facilities (road and channel). Thus, risk on delay to the project completion
will be minimized. As a result of the alternative study, Case B is selected as shown in Table 3.2-1
because it is necessary to take precedence to supply electric power to the surrounding area as soon as
possible. But Case A has a big advantage from the cost aspect. Therefore, it is recommended that an
alternative study will be examined again in the detailed design stage.
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Table 3.2-1 Comparison of Alternative Plans for Power Supply Project

(230 kV Transmission Line)

Alternatives

Case A: Route Across Paddy Field

Case B: Route Along Public Space

Project Construction of one circuit transmission line Construction of one circuit transmission line
Description | from Thanlyin Substation to Thilawa from Thanlyin Substation to Thilawa
Substation. More than half of the transmission | Substation. Most of the routes of the
routes are across the paddy field area located at | transmission lines are laid along the public
the east side of Thanlyin—Kyauktan Road. facilities such as channel, Route No. 6, and
Dagon-Thilawa Road.
Route Section 1:

From Thanlyin Substation to Tower No. 1- No
between Class A and Class B)

. 5 (use of existing transmission line, same route

Section 2:

- Construction of two new towers for the
existing transmission line to Kamarnut
instead of the existing Tower No. 6 and
modification of the route.

- Use of Tower No.6 for the transmission line
to Thilawa,

Section 2:

- Construction of cable head for connection
between overhead and underground
transmission lines within ROW around the
existing Tower No. 5.

Section 3:
- Construction of towers in the paddy field
area.

Section 3:

- Construction of underground transmission
line to Dagon-Thilawa Road (2.9 km; 1.3 km
along the channel, 1.6 km along route No. 6),
- Construction of cable head for connection
between overhead and underground
transmission lines within ROW of
Dagon-Thilawa Road, then construction of
steel monopole along the road.

Section 4:

- Changing direction to the southwest bound for Thilawa SEZ
- Construction of steel monopole along Dagon-Thilawa Road (same route between Class A and

Class B)

Section 5:
- Construction of towers for four circuits
along the channel in Class B of Thilawa SEZ
with consideration of future power supply.

Section 5:

- Construction of steel monopole for single
circuit along Dagon-Thilawa Road same as
Section 4.

- Construction of one transmission tower

inside of Thilawa Substation site.
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Alternatives

Case B: Route Along Public Space

Case A: Route Across Paddy Field |

Route Map Y 52
N %’“/Q 3
LA 7% % Case B: Route along the public
\ space (channel, Route No. 6, and
\D%'.’,o‘ Dagon-Thilawa Road)
€2,
\ %j:?% LEGEND:
\ a\g:% = == == = 230KV Transmission line
Case A: Route across the paddy eaé ________ S
field area located at the east side \’61 )
of Thanlyin — Kyauktan Road \» S3V Omine
\ N Existing Substation
4 = A New Substation
I
Thilawa S/S 5
THILAWA SEZ
0 06 1.2 1.8 24 3Km
Technical Length: Length:
Aspect Approximately 15 km (Towers: 12 km, steel | Approximately 15.3 km (steel monopoles 12.4
monopoles 3 km) km, underground 2.9 km)
No. of towers: 34 No. of tower:1 (only inside the substation site)
No. of steel monopoles: 16 No. of steel monopoles: 63 (200m span case)
Construction method: Necessary to secure Construction Method: Easy to construct steel
spaces for access road from the existing road monopole compared with Case A due to the
for towers to be constructed temporary in the | use of existing road area, need to construct 2.9
paddy field area km underground transmission line.
Normal span of towers: 350 m Normal span of steel monopoles: 150-200 m
Normal span of steel monopoles: 150-200 m | Diameter of transmission line in the
* All these items will be reviewed in the underground:
detailed design stage Approximately 2,000 mm? as a single core
Size of conduit line in the underground:
0.2 m diameter at 1.2 m depth from the ground
with earthwork of 1.5 m width x 1.6 m depth.
* All these items will be reviewed in the
detailed design stage.
Economic Cost: Cost:
Aspect - Lower total cost of towers/monopoles - 5.3 times of the total construction cost higher

compared with Case B because a tower is a
standard production and can be procured in
Myanmar

- Lower construction cost of transmission line
due to short length,

- Land acquisition cost will be assumed.
Duration:

- Same as construction period

- Delay of construction might be assumed
because it is necessary to secure a certain time
to negotiate with the land owner about

than Case B because high cost materials and
construction method such as steel monopole
and underground transmission line will be
adopted.

Duration:

- Same as construction period

- No delay of construction as there will be no
land acquisition issue.
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Alternatives Case A: Route Across Paddy Field Case B: Route Along Public Space

compensation in case of land acquisition and a
deal breaker issue may come up.

Environmental | No difference between Case A and Case B.
Consideration

Social No resettlement will be assumed but land No land acquisition and resettlement will be
Consideration | 5cquisition of approximately 20 paddy fields | assumed.
and some areas in Section 4 will be assumed.

Evaluation Case A has an advantage on the cost aspect Case B has a disadvantage on the cost aspect
compared with Case B but necessary to compared with Case A but has an advantage on
conduct land acquisition. Furthermore, delay | the social consideration component such as

of construction might be assumed especially a | unnecessary land acquisition. Furthermore, no
deal breaker issue may arise. delay of construction due to land acquisition
will be assumed. In this connection, Case B is
selected as a priority plan.

Source: IEE Study Team

3.2.1  Project Description

Approximately 10 miles (16 km) of 230 kV transmission line is to be installed from the Thanlyin
substation to the new Thilawa substation. 230 kV transmission line passes Bayet Village Tract, Hpa
Yar Kone Village Tract, Let Yet San Village Tract in Thanlyin Township and Shwe Pyi Thar Yar ward
in Kyauktan Township in Yangon South District. 230 KV double circuit transmission line is planned to
construct with 37 m high Mono Pole (Panzer Mast) steel tower from Thanlyin substation to a new
Thilawa substation in order to supply electricity fully to Thilawa SEZ. Mono pole (Panzer Mast) tower
type, which is compact and takes a small space, is planned to design along the line route within the
Right of Way (ROW) of Dagon-Thilawa Road. High panzer masts are planned to use to have a
clearance distance of 25 m between Sag Point and the ground so that big containers can go safely.

In addition, a new 230 kV substation is to be constructed in Thilawa. Thilawa substation is constructed
in the same premises with dual fuel gas turbines near the premises of Class A area in Thilawa SEZ in
Shwe Pyi Thar Yar ward in Kyauktan Township in Yangon South District. The total premise of dual
fuel gas turbines and a substation is 10 ha wide and the new substation requires 2 ha of land. Thilawa
substation will be equipped with three numbers of 230/33 kV (100) MVA main transformers and one
transformer of 33/11 kV (20) MVA and a 230 kV transmission line switch yard for receiving power
from Thanlyin substation.

The location of Thilawa substation and the line route of 230 kV Transmission Line are shown in Figure
3.2-1 and on the map following the cover page of this IEE report.
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Figure 3.2-1 Location of a

Power Plant and a Substation in Thilawa

33 kV Gas Insulated Switchgear (GIS) system, which will be set up in the control room in Thilawa
substation, receives 33 kV from seven numbers of sources such as three numbers of main transformers

and two numbers of feeder from Thanlyin

in Thilawa substation and two numbers of Gas turbines in

Thilawa powerplant and then it distributes electricity to 33/11 kV (20) MVA transformer. As shown in
Figure 3.2-2 about the layout plan of Thilawa substation, the area of power plant and substation is
marked by CP-84 (16° 39" 48.7" N, 96° 15'48.1"E), CP-85 (16° 39" 42" N, 96° 15'55"E), CP-86 (16°
39"49.1" N, 96° 16'5.8"E) and CP-87 (16° 39" 54.7" N, 96° 16'0.8"E). The overall single line diagram
and that of 230 kV Thilawa line are shown in Figure 3.2-3 Figure 3.2-4 and respectively. Cross
sectional drawing of Thanlyin and Thilawa Substation is shown in Figure 3.2-5 and Figure3.2-6

respectively.
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Note: Scale is not applicable
Source: DPTSC
Figure 3.2-2 Layout plan of Thilawa Substation
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Figure 3.2-4 Single Line diagram of 230 kV Thilawa line
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Figure 3.2-5 Cross Sectional Drawing of Thanlyin Substation
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OPGW — OVERHEAD GROUND WIRE WITH OFTICAL FIBRE
OFC = OPTICAL FIBRE CABLE
OHGW

= OVERHEAD GROUND WIRE
EQUIFMENT PROVIDED BY TRANSMISSION LINE
EQUIPMENT PROVIDED BY SUBSTATION

1.
2.
3.
4.
5

Source: DPTSC
Figure 3.2-6 Cross Sectional Drawing of Thilawa Substation
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CHAPTER 4: OVERALL CONDITIONS IN THE
SURROUNDING AREA

4.1 Living Environment (Pollution Status)

4.1.1  Outline of Environmental Survey in 2013

The overall conditions of air quality, water quality, soil quality, noise levels are quoted from the EIA
Report for the Thilawa Special Economic Zone (SEZ) Class A Development Project by Myanmar and
Japan Thilawa Development Ltd. (hereinafter referred to as the “Reference”) which was approved by
the Thilawa SEZ Management Committee (TSMC) based on the comments of the MONREC. The
summary of the field survey for overall conditions is shown in Table 4.1-1. The location of the
environmental survey for overall conditions is shown in Figure 4.1-1.

Table 4.1-1 Summary of Environmental Survey for Overall Conditions

Category Item Description
Parameter 3 glli/llflucg dioxide (SO,), 2) Carbon monoxide (CO), 3) Nitrogen dioxide (NO,),
Air Quality Period Two points for dry and rainy seasons (two samples in total)
Location Along the road

Total of 31 parameters:
1) Temperature 2) Odor 3) Color 4) EC 5) pH 6) BODs 7) CODc, 8)SS 9)
Turbidity 10) Hardness 11) DO 12) Total Coliforms 13) Total Nitrogen

Environmental | \acer Quali Parameter | 44y NO,-N  15) NO;-N 16) NH,-N _ 17) Total Phosphorous 18) Oil and
Conditions y Grease 19) Sulfide 20) Sulfate 21) TOC 22)CN 23)Hg 24)Pb
(quoted from the 25)Cd 26)Croyy 27)Cu 28)Zn 29)Ni 30) Mn 31) Fe
existing data Frequency Monthly (March to August 2013), Six samples in total
from EIA Location Surface water
studies near the Total of 11 parameters:
Project site) Parameter 1) Cadmium (Cd) 2) Chromium (Cr v) 3) pH 4) Mercury (Hg) 5) Lead (Pb) 6)
Soil Quality Arsenic (As) 7) Zinc (Zn) 8) Nickel (Ni) 9) Manganese (Mn) 10) Iron (Fe) 11)
Copper (Cu)
Period One time sampling at one point

Location Paddy field
Parameter LAeq (A-weighted loudness equivalent)
Noise Level Period 72 hours survey during weekday and weekend
Location Two locations
Source: EIA Report for the Thilawa SEZ Class A Development Project
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Source: Google Earth, EIA Report for Thilawa SEZ Class A Development Project
Figure 4.1-1 Location of Environmental Survey for Overall Conditions

4.1.2  Air Quality
D Survey Condition

According to the Reference, the results of two survey points are available near the Project site. Table
4.1-2 summarizes the survey conditions such as season, period, parameters, and method for air quality
survey. The on-site monitoring method was prepared referring to the recommendations of the United
States Environmental Protection Agency (USEPA).

Table 4.1-2 Outline of Air Quality Survey

Survey Point Season Period Parameter Method
AQM-1 Dry Dry 3 Days On-site monitoring (by
(Living Environment) Season (9-12 April 2013) Haz-Scanner EPAS

AQM-1 Rainy Rainy 7 Days 50z CO, NOz, PMzo Wireless Environmental
(Along the road) Season (22-29 June 2013) Perimeter Air Station)
Source: EIA Report for the Thilawa SEZ Class A Development Project

(2) Survey Location

The locations of survey points are shown in Table 4.1-3.

Table 4.1-3 Locations of Air Quality Survey
Sampling Point Coordinates Description of Survey Point

AQM-1 Dry N 16°40'14.6", E 96°16'31.2" | West side of the Moekyoswun Monastery compound.
AQM-1 Rainy | N 16°40'11.7" E 96°16'36.4" | In front of Moekyoswun Monastery, about 11.2 m away from car road.
Source: EIA Report for Thilawa SEZ Class A Development Project

3) Air Emission Standard

Most of the countries in the Southeast Asia as well as in Japan have ambient air quality standards.
International standard is also available in the IFC EHS Guidelines. Table 4.1-4 shows the ambient air
quality standards in Southeast Asian countries, Japan, and IFC. Sampling period is limited to 24 hours,
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which could be measured by the available equipment in Myanmar (currently impossible to implement
continuous measure for one month at project site due to battery/electrical capacities) as reference. In
Myanmar, National Environmental Quality (Emission) Guidelines (NEQEG) was promulgated in Dec,
2015 and target air emission level is set as shown in Table 4.1-5 according to general guidelines of air
emission in NEQEG.

Table 4.1-4 Ambient Air Quality Standards in the Southeast Asian Countries, Japan, and IFC

Item | Sampling Period Japan™® Thailand? | Vietnam™ IFC™
SO2 10 min - - - 0.5 mg/m®
1 hour 0.1 ppm 0.3 ppm 0.35 mg/m® -
24 hours 0.04 ppm 0.12 ppm 0.125 125 mg/m3(Interim Target-1)

0.
mg/m3 0.05 mg/m3(Interim Target-2)
0.02 mg/m3(Guideline)

1 year - 0.05 mg/m® -

NO: 1 hour - 0.17 ppm - 0.2 mg/m?
24 hours 0.04-0.06 ppm - - -

1 year - 0.03 ppm - 0.04 mg/m?®
Cco 1 hour - 30 ppm 30 mg/m?3 -
8 hours 20 ppm - 10 mg/m® -
24 hours 10 ppm 9 ppm - -

PM2s 24 hours 0.035 mg/m* | 0.05 mg/m3 - 0.075 mg/m3(Interim Target-1)

0.05 mg/m3(Interim Target-2)
0.0375 mg/m3(Interim Target-3)
0.025 mg/m3(Guideline)

1 year 0.015 mg/m*® | 0.025 mg/m? - 0.035 mg/m3(Interim Target-1)
0.025 mg/mé(Interim Target-2)
0.015 mg/m3(Interim Target-3)
0.01 mg/m3(Guideline)
0.15 mg/m3(Interim Target-1)
0.10 mg/m3(Interim Target-2)
0.07 mg/m3(Interim Target-3)
0.05 mg/m3(Guideline)
0.
0.
0.

PM1o 24 hours - 0.12 mg/m® | 0.15 mg/m3

07 mg/m3(Interim Target-1)

05 mg/m3(Interim Target-2)

03 mg/m3(Interim Target-3)
0.02 mg/m3(Guideline)

*1: National Air Quality Standard in Japan (Circular Nos. 25, 1973, originally), Ministry of Environment, Japan

*2: Notifications of National Environmental Board Nos.10, 24, 28, 33, and 36, Ministry of Natural Resources

and Environment, Thailand

*3: National Ambient Air Quality Standard (TCVN5973:2005), Ministry of Science and Technology in Vietnam

*4: Environmental, Health, and Safety Guidelines, General EHS Guidelines, IFC, 2007

1 year - 0.05 mg/m® | 0.05 mg/m3

Table 4.1-5 Air emission Guidelines

Parameters Sampling Period Value (ug/m®) Value (mg/m°®) Value (ppm)
SO 24 hours 20 0.02 0.0076
NO2 1 hour 200 0.2 0.1063

Ozone® 8 hours daily maximum 100 0.1 0.0509
PMzs 24 hours 25 0.025
PM1o 24 hours 50 0.05

Note: ppm was set as the converted value from mg/m3 to ppm under the mean temperature of 25 oC
Source: Myanmar NEQEG (2015)

4 Survey Result

All of the results were below their respective target levels as shown in Table 4.1-6. The values of all
parameters in the rainy season were lower than those of all parameter in the dry season. It is assumed
that rainfall might decrease the concentration of air pollutants as the rainfall catches the air pollutant.

Table 4.1-6 Results of Air Quality Survey in 2013

Air Emission
Pa(rSrr]r:te)ter Date: Sampling Point Result General Guidelines in Myanmar
NEQEG (2015)

9 to 12 April AVG. 0.0164

S0, 2013 AQM-1DY I "Vfinimum - Maximum | 0.0147 - 0.0175 0.0076
(ppm) 2210 29 June AQM-1 Rain AVG. 0.0038 ’
2013 Y Minimum - Maximum 0.0005 - 0.0088

CO 9 to 12 April AQM-1 Dry AVG. 0.4446

8 Ozone cannot be easily measured in Myanmar




IEE Report of 230 kV Transmission Line and Substation Development Project
for Sub-Project for Electric Power Development in Thilawa Area

Air Emission
Pa(rSrrH(ta)ter Date: Sampling Point Result General Guidelines in Myanmar
NEQEG (2015)
(ppm) 2013 Minimum - Maximum 0.4320 - 0.4636
2210 29 June - AVG. 0.3144
2013 AQM-LRaINY I inimum - Maximum | 0.2517 - 0.4219
9 to 12 April ) AVG. 0.0411
NO, 2013 AQM-1 Dry Minimum - Maximum 0.0375 - 0.0482 01063
(ppm) 22 t0 29 June AQM-1 Rain AVG. 0.0347 '
2013 Y Minimum - Maximum 0.0341 - 0.0349
9 to 12 April AVG. 0.0824
PMio 2013 AQM-1DrY o im - Maximum | 0.0571 - 0.0997 008
(mg/m?) 2210 29 June AQM-1 Rain AVG. 0.0482 '
2013 Y Minimum - Maximum 0.0375 - 0.0600

Source: EIA Report for the Thilawa SEZ Class A Development Project

4.1.3  Water Quality

(1) Survey Condition

According to the Reference, one survey point relevant to the Project is available around the Project
site. Table 4.1-7 summarizes the survey conditions such as season, month, parameters, and method for
water quality survey.

Table 4.1-7 Outline of Water Quality Survey

Survey Point | Season Month Parameters Method
Dry March Temperature, Taste and Odor, Color, EC,
Season | April Hardness, pH, Turbidity, SS, DO, COD, TOC, On-site measurement
in 2013 | May BOD:s, Oil and Grease, Fecal Coliform, Total by water quality meter

TW2 Coliforms, NH,-N, NOz-N, T-N, PO,-P, T-P,

Cu, Zn, Cd, Pb, Hg, Ni, Mn, Cr (V1), Fe, Sn,
CN, Sulfide, Sulfate, Fluoride

and analysis in
laboratories

Rainy June
Season | July
in 2013 | August
Note: Parameters are different in each month.
Source: EIA Report for the Thilawa SEZ Class A Development Project

2 Survey Location

The location of sampling points is shown in Table 4.1-8.

Table 4.1-8 Location of Water Quality Survey
Category Sampling Point Coordinates Description of Survey Point
Surface Water TW-2 16°40'20.46"N, 96°17'18.72"E | At the creek which crosses the car road.
Source: EIA Report for the Thilawa SEZ Class A Development Project

3 Effluent Standard

Myanmar NEQEG was promulgated in Dec, 2015 and Table 4.1-9 shows the effluent standard for
Electric Power Transmission and Distribution in NEQEG.

Table 4.1-9 Effluent Standards for Electric Power Transmission and Distribution

Parameter Unit Concentration
Biological oxygen demand mg/I 30
Chemical oxygen demand mgl/l 125
Oil and grease mg/I 10
pH Standard Unit 6-9
Total coliform bacteria 100 ml 400
Total nitrogen mg/I 10
Total phosphorus mgl/l 2
Total suspended solids mg/I 50

Source: Myanmar NEQEG (2015)
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(C))] Survey Results

Table 4.1-10 shows the results of the water quality survey at TW2. The results for all parameters are
lower than the effluent standard value set up. Thus, the water quality of the survey point was not
polluted.

Table 4.1-10 Results of Water Quality Survey at TW2

Effluent Standard
for Electric Power
2013 Transmission and
Parameters (Unit) Distribution in
Myanmar
NEQEG (2015)
March April May June July August
Temperature (°C) - - - 27.39 27.25 26.5 -
Odor - - - Not objectionable -
Color - - - Clear Clear Clear -
(Eulgcjérlrﬁ)al Conductivity ] ) i} 48 53 62 .
pH - - - 7.21 7.3 7.4 6-9
BODs (mg/L) - - - 3 2.5 25 30
CODcr (mg/L) - - - 2.36 0.736 1.104 125
SS (mg/L) - - - 91 73 272
Turbidity (NTU) - - - 236 98.5 651 -
Hardness (mg/L) - - - 120 100 20 -
DO (mg/L) - - - 4 4.6 45 -
(Tl\‘jltg',\l‘ffég%rg’s - - - 17x103 - 4.0 x 102 400
Total Nitrogen (mg/L) - - - 8.1 8.2 8.1 10
Nitrite (NO2-N) (mg/L) 76 ND 13 15 13 13
Nitrates (NO3-N) (mg/L) ND ND ND 42 ND ND i
(N ety 2" ND ND| 025 ND ND ND -
Z'n(ztga/IL) Phosphorous ] _ ) ND ND ND }
Oil and Grease (mg/L) <1 2 <1 <1 1 2 10
Sulfide (mg/L) ND ND ND ND ND ND -
Sulfate (mg/L) 100 100 100 ND 5 40 -
'(I’g;a/ll_())rgamc Carbon ) _ ) 4.9 5.3 a1 }
Cyanide (CN) (mg/L) <0.05| <0.005 <0.05 <0.05 <0.05 <0.05 -
Mercury (Hg) (mg/L) ND| 0.0002| 0.0011] 0.0001| 0.0009| 0.0021 -
Lead (Pb) (mg/L) 0.003 ND| 0.0622 0.009 0.05] 0.0104 -
Cadmium (Cd) (mg/L) 0.0044|  0.0007 ND| 0.0013| 0.0152| 0.0004 -
e ND ND ND ND ND ND -
Copper (Cu) (mg/L) 0.04 ND 0.28 0.18 ND ND -
Zinc (Zn) (mg/L) ND ND ND ND ND ND -
Nickel (Ni) (mg/L) <0.01 0.01 0.01 <0.01 0.01 <0.01 -
Manganese (Mn) (mg/L) ND 0.1 0.1 ND ND ND -
Iron (Fe) (mg/L) 0.001 5 0.094 0.05 0.05 4 -

Note: When water hardness more than 100 mg/l as Ca CO3
Source: EIA Report for the Thilawa SEZ Class A Development Project

4.1.4  Soil Quality
(1) Survey Condition
According to the Reference, one survey point relevant to the Project is available around the Project

site. Table 4.1-11 summarizes the survey conditions such as date, parameters, and method for soil
quality survey.
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Table 4.1-11 Outline of Soil Quality Survey

Survey Point Survey Date Parameters Method

. pH, Cd, Cu, Zn, Mn, Pb, As, Fe, Cr, | Standard operating procedure of U.S. EPA
ST-2 29 April 2013 Hg, Ni (SOP-2012, SOP2016, and SOP 2003)
Source: EIA Report for the Thilawa SEZ Class A Development Project
2 Survey Location

The location of the sampling points is shown in Table 4.1-12.

Table 4.1-12 Location of Soil Quality Survey
Coordinates Description of the Survey Point

Site in the paddy field in Thilawa SEZ.
It is located about 20 m west of Thanlyin-Kyauktan Road.

Sampling Point Name

ST-2

N 16°40'32.79", E 96°17'13.57"

Source: EIA Report for the Thilawa SEZ Class A Development Project

®)

Since there is no official standard on soil quality in Myanmar and the Reference did not cover the
guantitative target levels for soil in its scope, the reference standards for soil quality related to the
parameters the Project proponent surveyed are quoted from ASEAN countries near Myanmar
(Vietnam and Thailand) and Japan as shown in Table 4.1-13.

Reference Standard

Table 4.1-13 Reference Standards for Soil Quality

. Environmental Standard
No. Parameter Unit
Japan? Thailand® Vietnam?
1 pH - - - -
2 Cadmium (Cd) mg/kg 150 37 2
3 | Copper (Cu) mg/kg 1252 - 50
4 | Zinc (Zn) mg/kg - - 200
5 Manganese (Mn) mg/kg - 1,800 -
6 Lead (Pb) mag/kg 150 400 70
7 Arsenic (As) mg/kg 150 3.9 12
8 Iron (Fe) mg/kg - - -
9 Chromium (Cr) mg/kg 250 300 -
10 | Mercury (Hg) mg/kg 15 23 -
11 | Nickel (Ni) mg/kg - 1,600 -

Source: 1) Detailed Enforcement Regulations of Soil Contamination Countermeasures Act, 2002, Japan
2) Environmental Quality Standards for Soil Pollution, 1991, Japan
3) Regulation for Implementing the Law on Soil Contamination Countermeasures”
QVVN 03: 2008/BTNMT, Vietnam. It is applied as “industrial area”.
4) Soil Quality Standard Soil Quality Standard for Other Purposes, 2004, Thailand

(4)

The results of soil quality analysis are presented in Table 4.1-14. The results of copper and lead
slightly exceeded the soil quality standards in Vietnam. However, these results were far below other
countries environmental standards. These results could be evaluated as no lead or copper
contamination that could lead to environmental and health impacts. For the other parameters, the
results were below their corresponding standards.

Survey Results

Table 4.1-14 Results of Soil Quality Analysis at ST2

Environmental
. Result
No. Parameter Unit Standard
ST 2 | Japan® | Thailand® | Vietnam?
1 pH - 6.2 - - -
2 Cadmium (Cd) | mg/kg | 0.004 150 37 2
3 Copper (Cu) mg/kg 80 1252 - 50
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Environmental
. Result
No. Parameter Unit Standard
ST2 | Japan? | Thailand® | Vietnam®
4 Zinc (Zn) mg/kg 105 - - 200
5 | Manganese (Mn) | mg/kg 15 - 1,800 -
6 Lead (Pb) mg/kg 80 150 400 70
7 Arsenic (As) mg/kg ND 150 3.9 12
8 Iron (Fe) mg/kg | 5,280 - - -
9 Chromium (Cr) | mg/kg ND 250 300* -
10 Mercury (Hg) mg/kg | 0.002 15 23 -
11 Nickel (Ni) mg/kg 10 - 1,600 -

Remarks: ND: Not detected
Source: 1) Standard of Soil Contamination Countermeasures Act, 2002, Japan
2) Environmental Quality Standards for Soil Pollution, 1994, Japan
3) Regulation for Implementing the Law on Soil Contamination Countermeasures
QCVN 03: 2008/BTNMT, Vietnam. It is applied as “farm land”
4) Soil Quality Standard Soil Quality Standard for Other Purposes, 2004, Thailand
5) EIA Report for the Thilawa SEZ Class A Development Project

4.1.5 Noise Level
D Survey Condition

The measurement of sound levels was conducted in reference to the recommendation of the
International Organization for Standardization (ISO) in ISO 1996-1:2003 and 1SO 1996-2:2007. Noise
level surveys were conducted in April and June 2013. The noise standard level in Myanmar and the
results of sound level are shown in the below tables.

Table 4.1-15 Noise Standard Level in Myanmar

One Hour LAeq (dBA)?
Day time Evening Time
Category 7:00 - 22:00 22:00 - 7:00
(10:00 - 22:00 for Public (22:00-10:00 for Public
holidays) holidays)
Residential, institutional, educational 55 45
Industrial, commercial 70 70

Note: # Equivalent continuous sound level in decibels
Source: Myanmar NEQEG (2015)

Table 4.1-16 Sampling Duration for Noise Level Survey

Sample Point Duration Date and Time
_ : 1st: 7 April 2013 (Sunday) to 10 April 2013(Wednesday)
N-2 72 hrx 2 times 2nd: 23June 2013 (Sunday) to 25 June 2013 (Tuesday)

Source: EIA Report for the Thilawa SEZ Class A Development Project

2 Survey Location

The locations of noise level survey point are shown in Table 4.1-17.

Table 4.1-17 Locations of Noise Survey

Sampling Point Coordinates Description of Sampling Point
og)" » | Near the Moegyoswun Monastery Compound. The location is an open area
N-2 (1st) N 16°40'15.54", | |\ -
i ; o1 @ " eside the monk houses and about 150 m from the road. The road is paved and
(Living Environment) E 96°16'33.83 has low traffic.
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Sampling Point Coordinates Description of Sampling Point
N-2 (2nd) N 16° 40' 11.5", | In front of Moegyoswun Monastery. The location is an open area beside the
(Along the Road) E 96° 16'36.4" | road and about 6 m from the road. The road is paved and has low traffic.

Source: EIA Report for the Thilawa SEZ Class A Development Project
3 Survey Result

The results of noise levels in 2013 are shown in Table 4.1-18. The survey area is assumed as Industrial
and commercial area and the survey results are compared with standard values for Industrial and
commercial area in Table 4.1-18. All results at each place were below the environmental standard in
Myanmar. It was found that the noise was generated by vehicles at daytime along the road.

Table 4.1-18 Results of Noise Levels in 2013

Unit: dB(A)
Noise Standard in
Weekdays Weekends Myanmar?
Location LAeq (dBA)?
Daytime Nighttime Daytime Nighttime Daytime Nighttime
(6:00-22:00) (22:00-6:00) | (6:00-22:00) (22:00-6:00) (7:00-22:00) | (22:00-7:00)
N-2 (1st)
(Living Environment) 57 53 93 oA 70 70
N-2 (2nd)
(Along the Road) 67 55 68 51 70 70

Note: # Equivalent continuous sound level in decibels
Source: ¥ Environmental Quality Standards for Noise in Myanmar NEQEG in 2015
EIA Report for the Thilawa SEZ Class A Development Project

4.2 Natural Environment

4.2.1  Flora, Fauna, and Biodiversity

Until 1998 there has been no reserved forest in Thanlyin Township. Since then, an area of about 2.3
km? (557 acres) has been demarcated as reserved forest. There is a low lateritic hill from north to south
identified in Thanlyin Township. Small areas of mangroves are found in the south and the southeastern
parts of this township. The common species are Kanazo, Dhani, Tayaws, and some kinds of bamboo.

According to the Reference, there were 139 flora species in the dry season and 181 species in the rainy
season in the Thilawa SEZ Class A area and downstream nearby the Yangon River. The listed and
recorded plant species were checked with the International Union for Conservation of Nature (IUCN)
Red List of threatened species. However, none of those species were found in the IUCN Red List.

The fauna survey was also conducted in 2013 in and around the Thilawa SEZ Class A area. A total of
13 butterfly species were recorded in the study area during the survey period. All the recorded
butterfly species were common species. A total of 18 bird species, which belong to 13 families, were
recorded in the survey area. A total of four mammal species were recorded during the survey period.
Some species such as the white-bellied rat, Niviventer fulvscens, and Greater bandicoot rat, Bandicota
indica, were found mainly in rice fields, whereas the grey squirrel Callosciurus pygerythrus was found
in both scattered trees and scrubland areas. Eighteen reptilian species and seven amphibian species
were recorded in the survey area during the survey period. The reptile species Calotes versicolor was
observed in areas with mixed vegetation and scattered trees. Among the recorded species, the paddy
frog Fejervarya limnocharis was found as very common species. The frog species Holobatrachus
tigerinus was also common in the area and distributed in many parts of the area in the wet season. A
total of 15 fish species were recorded during the survey period. The fishes are important for the
ecosystem of the canal and rice field water body. The fish species Mystus cavasius and Puntius chola
were found as very common species in the Thilawa SEZ Class A area. The fish species Mystus
bleekeri and Labeo calbasu were also abundant in the aquatic habitat.

4-8
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4.2.2  Groundwater and Hydrological Situations

The main river around the proposed Project area is the Yangon River, which is a large tidal river in the
region. The Hmawwun River, Kondon Creek, and Kawdaun Creek flow into the Yangon River. The
water from these water bodies is unsuitable for agricultural and fishing industries.

The western part of Thanlyn Township has a lot of tidal rivers and creeks. The main river is the
Hmawwun River, which flows from east to west and reaches the Yangon River. Some creeks also flow
into the Yangon River, some into the Hmawwun River, and some directly into the Gulf of Mottama
(e.g., Kanaung, Myagaing, and Tummyaung).

Hydrology is the second element in determining groundwater occurrence and movement. Since
groundwater is being studied here, hydrology is to be discussed only as it affects groundwater.
Precipitation and stream flow are to be considered only in relationship with groundwater.

In the alluvial deposits along the major streams, there is a seasonal interchange of surface water and
groundwater. During peak runoff or at high tide, water of the Yangon River percolates into the
groundwater reservoir in the adjacent area, and as the stream level declines below the adjacent water
table, groundwater percolates back into the channels.

4.2.3  Meteorology

Greater Yangon has a tropical monsoon climate characterized by three distinct seasons, namely,
summer (March to middle of May), rainy (middle of May to middle of October), and cool (middle of
October to February) seasons. The Kaba-aye Meteorological Station, which is managed by the
Department of Meteorology and Hydrology (DMH) of the Ministry of Transport (MOT), has been
observing meteorological conditions of Greater Yangon since 1968. The location of the Kaba-aye
Station is shown in the below figure.

"1 Legend

Townshrp Boundary

Yangon City
. Watcr Body e
v

Note: Scale is not applicable
Source: Data of Township (Government Administration)

Figure 4.2-1 Location of Meteorology Station in the Yangon Area
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4.2.4  Temperature and Rainfall

From 2006 to 2015, the mean annual temperature is 27.43°C. The mean monthly temperature is
highest in April at 30.6 °C and lowest in January at 24.9°C. Except in January, the mean monthly
temperatures is above 25.0 °C. The southwest monsoon wind is the main source of rain, and the
Yangon area receives rain during the period from May to October. The mean annual amount of rainfall
is 245.42 mm. Rainfall sharply decreases from November onwards from December to March as shown
in Table 4.2-1 and Figure 4.2-2. According to Koppen's climate classification, the type of climate is
Tropical Monsoon (am), which is characterized by alternating wet and dry seasons.

Table 4.2-1 Monthly Average Maximum, Minimum, Mean Temperatures and Rainfall
at Kaba-Aye Station in Yangon City (2006-2015)

No. 1 2 3 4 5 6 7 8 9 10 11 12
Month Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Mean Temp. (°C) | 24.9 | 26.8 | 29.0 | 30.6 | 28.9 | 27.4 | 26.8 | 26.8 | 27.1 | 27.9 | 27.6 | 25.4 | 27.43

Rainfall (mm) 6 1 17 | 42 | 378 | 533 | 673 | 541 | 455 | 240 | 53 6 245.42
Source: Data of the Department of Meteorology and Hydrology, Kaba-aye Station, Yangon (2006-2015)

Average

35 300

30 673 700
s 533 541 600
o =
= 455 500 £
= 20 - =
4 378 400 =
3 15 - E
= 240 300 =
3 10 200

3 T 53 100

6 1 17 6
0 0
Axis Title
Rainfall (mm) Mean Temp. (°C)

Source: Data of the Department of Meteorology and Hydrology Department, Kaba-aye Station, Yangon

Figure 4.2-2 Climograph of Kaba-aye Station in Yangon City (2006-2015)

4.2.5 Relative Humidity

Relative humidity have been recorded twice a day; at 9:30 and at 18:30. As shown in Figure 4.2-3
humidity difference between the morning and evening is quite small. The annual mean relative
humidity at 9:30 and at 18:30 were 72.3% and 72.8%, respectively. The maximum mean monthly
relative humidity is 90.6% in August, while the minimum mean monthly relative humidity is 51.4% in
February.
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Figure 4.2-3 Mean Monthly Relative Humidity at Kaba-Aye Station (1991-2000)

4.2.6  Wind Speed and Direction

The annual mean wind speed recorded at Kaba-aye Station was 1.1 m/s, while the maximum wind
speed at 42.9 m/s was recorded in May 2008 at the time of Cyclone Nargis. Cyclones come to the
country in April, May, and October, but as shown in Figure 4.2-4, Greater Yangon seldom experiences
such cyclone winds. Winds are generally in the southwest direction during the summer (March to
middle of May) and rainy (middle of May to middle of October) seasons, and in the northeast direction
in the cool season (middle of October to February).
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Figure 4.2-4 Maximum Wind Speed and Mean Monthly Wind Speed at Kaba-Aye Station
(1991-2008)

4.2.7  Topography

The Thilawa SEZ Class A area is part of the Ayeyarwaddy and Sittaung deltas. The ridges exist on
both side of Thanlyin-Kyauktan Bridge and Thilawa Road.

The distinct physiographic units are as follows:

1.Ridges
2.Alluvial plain
3.Costal lowland

1) Ridges

The dominant physical features of the study area are three ridges with the Yangon ridge in the northern
part, the Thanlyin anticlinal ridge in the eastern part, and the Kawhmu ridge in the western part of the
study area. Other parts are flat lowlands. These ridges are the southern continuation of the Pegu Yoma.
The Yangon-Mingaladon ridge is an anticlinal ridge and morphologically it looks like a homoclinal
ridge. The highest elevation is about 68 m above sea level with 30 m base height and in the north of
the area, and the regional slope is towards the south. The Thanlyin ridge is also an anticlinal ridge and
covered with thick lateritic soil. The highest elevation of the entire region is about 50 m mean sea level
(msl) and base height is about 21 m above sea level. The Kawhmu ridge is dome shaped and covered
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with thick lateritic soil. The highest point is about 60 m and the basement of this ridge is about 20 m.
This ridge is wide at about 34 km from the north of Twentay Town to the south of Kawhmu Town.
Further at the western part along Thanlyin-Kyauktan Highway and the western part of Nyaungwine
Village Tract, Shwebyauk Village, Thanlyin Township and Kyauktan Township are situated. The
elevation of the ridges are above 17 m, and are located at the border of Thanlyin Township and
Kyauktan Township along the road between Ahle Village of Thanlyin Township and Thilawa Village
of Kyauktan Hmawwun by the side of Thilawa Road. The ridges are covered with dense forest
vegetation and boundaries, and are composed of laterite. These ridges are gently sloping southward.

2 Alluvial Plain

The alluvial plain is widespread, and a vast agricultural land found in the study area. This plain is built
up with alluvial deposits from the Hlaing and Bago rivers. The general elevation of the alluvial plain is
generally less than 6.6 m above mean sea level. In the rainy season the plain is usually flooded, thus it
permits old alluvial soil to be deposited in its banks. The plain is rather swampy in some places.

3 Costal Lowland

The coastal zone exists in the southern and southeastern parts of Thanlyin Township and Kyauktan
Township. These coastal zone structures are from Mibya, Zwebagon, Shan Chaung, and Sinmakwe
Village to the southern part up to the Mottama Sea. Large swampy lowlands are found in the lower
part of the coastal region where the Hmawwun River, Kondon Creek, and Kawdaun Creek flow into
the Yangon River. The drain empties very slowly. Thus, this part is unsuitable for agriculture and
fishing industries. The western portion of these townships is drained by a lot of tidal rivers and creeks.
The main drainage is the Hmawwun River, which flows from east to west and drains into the Yangon
River. Some creeks flow into the Yangon River, some into the Hmawwun River and some directly into
the Gulf of Mottama (e.g., Kanaung, Myagaing, and Tummyaung). Figure 4.2-5 shows the topographic
features of the Project Area.
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Figure 4.2-5 Topographic feature of the Project Area

4.2.8  Geographic Features

Regional geomorphic features of the entire area include ridges and deltaic lands lying south of the
Pegu Yoma between the Sittaung River in the east and the Irrawaddy River in the west. This area is in
a north-south trending sedimentary basin containing thick sedimentary deposits from the Tertiary to
Quaternary periods. The Tertiary deposits are strongly folded into narrow an echelon anticlinal folds
such as the Yangon ridge, the Thanlyin-Kyauktan ridge, and the Twentay-Kawhmu ridge. All these
ridges are trending south towards the Gulf or Martaban. Rocks of the Tertiary period contain well
consolidated marine sandstone and shale of the Pegu Group and semi-consolidated, continental deltaic
and marginal marine deposits of the Irrawaddy Formation. The synclinal valley or trough west of the
Yangon anticlinal ridge is filled with unconsolidated deposits from the Quaternary period. There forms
a wedge-shaped alluvial accumulation, ranging in thickness from a few feet near the ridge up to 200 m
in the synclinal valley. The wedge-shaped form of these sediments extends both in the east-west and
north-south directions and shows thickening toward the south and west. These sediments include clay,
silt, sand and very coarse-grained gravel. Geological survey and Geological map of the Project Area
and are shown in Table 4.2-2 and Figure 4.2-6 respectively.

Table 4.2-2 Geological Survey of the Project Area

Lithostratigraphic Units Geological Age Physical Parameter
Recent Alluvial Recent Clay and silt with trace sand.
Valley-filled deposits Pleistocene Clay, silt, sand and very coarse-grained gravel.
Danyingon clay Pliocene Reddish brown, grey to blue, laminated clays, with interbedded sand-rocks.
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Lithostratigraphic Units

Geological Age

Physical Parameter

Avrzanigon sand-rock

Yellowish grey to bluish grey sand-rock, fine to coarse-grained, sometimes very
coarse-grained, sometimes very coarse to gritty with intercalated clay and
mudstone/siltstone.

Besapet alternation Miocene Alternation of shale and argillaceous sandstone.
Thadugan sandstone Well consolidated, jointed argillaceous sandstone.
Hlawga shale Oligocene Generally indurated shale.

Source: Data from the Geology Department
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Figure 4.2-6 Geological Map of the Project Area

4.2.9  Soil Erosion

The main types of soil are Ferrosols, Gleysols, Solovechaks, and Arenesols. Ferrosols (plinthic) or
lateritic soils are found on low hills along Thanlyin-Kyauktan. The soil is good for growing rubber and
vegetables, and for gardening. Gleysols (dystric) or meadow gley soils occupy much of the area in this
township as shown in Figure 4.2-7. About 90% of these soils are composed of silt and clay, but humus
content varies from place to place. These soils are favorable for paddy cultivation. The main problem,
however, is poor drainage and water-logged conditions. Meadow Solonchak are usually found in
lowlands under impeded drainage. In the rainy season, they are covered with flood water. Because of
the high content of clay, these soils become very dry and crack in the dry season. Solonchaks (gleyic)
or saline swampy gluey soils are found along the coastal area. These soils develop from sediments
transported and deposited at the estuaries of the Yangon River.
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Soil Map of Yangon Division
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Figure 4.2-7 Soil Map of Yangon Division

4.3 Social Environment

4.3.1 Population

According to census in 2014, the population in Myanmar was estimated at 51.5 million.
Approximately 70% reside in rural areas and 30% in urban areas. The densest area is in Yangon
Division wherein about 716 people live per km?. There are about 268,063 in Thanlyin Township and
132,765 people in Kyauktan Township as shown in Table 4.3-1 according to census result in 2014.
Population of in Thanlyin Township and Kyauktan Township in March, 2016 according to General
Administrative Department (GAD) is shown in Table 4.3-2.
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Table 4.3-1 Total Population in Related Townships (Census Result in 2014)
Under 18 18 years
years and above Population
Town ship Population Houses Households Population Population
Male Female Total
Thanlvin (No.) 268,063 61,597 83,413 184,650 130,537 137,526 | 268,063
y (%) 311 68.9 48.7 51.3 100
(No.) 132,765 32,976 41,071 91,694 64,378 68,387 132,765
Kyauktan
(%) 30.9 69.1 48.5 515 100
Source: 2014 Census Result
Table 4.3-2 Total Population in Related Townships (GAD in 2014)
Under 18 years Over 18 years Total
Town ship Houses | Households
Male Female Total Male Female Total Male Female Total
Thanlyin (No.) 53,027 53,654 | 70,866 | 73,606 | 144,472 | 42,314 | 44,248 | 86,562 | 113,180 | 117,854 | 231,034
(%) 49.1 50.9 100 95.6 51.1 100 49.0 51.0 100
Kyauktan (No.) | 28,531 32,429 | 18,206 | 17,962 | 36,168 | 44,207 | 47,370 | 91,577 | 62,413 | 65,332 | 127,745
(%) 50.3 49.7 100 48.3 51.7 100 48.9 51.1 100

Source: Thanlyin and Kyauktan Township General Administrative Department (GAD)

4.3.2

Ethnicity

The races residing in Thanlyin and Kyauktan townships are shown in Table 4.3-3. Most of the people
who live in townships are Myanmar followed by Indian people.

Table 4.3-3 Races in Related Townships (2016)
No e Thanlyin Township Kyauktan Township
) Number % Number %

1 Kachin 20 0 3 0
2 Kayar - - 2 0
3 Kayin 579 0.3 224 0.2
4 Chin 16 0 12 0
5 Mon 28 0 8 0
6 Myanmar 222,177 96.2 123282 96.5
7 Rakhine 500 0.2 90 0.1
8 Shan 23 0 3 0
9 China 449 0.2 325 0.3
10 Indian 4,912 2.1 4,121 3.2
11 Pakistan 0 0 0 0
12 Bangladesh 0 0 0 0
13 Others 0 0 0 0
Total 231,034 100.00 127,745 100.00

Source: Thanlyin and Kyauktan Township General Administration Department

4.3.3

Religion

The religions which people in Thanlyin and Kyauktan townships believe are shown in Table 4.3-4.
More than 95% of people living in two townships are Buddhist. The percentage of Hindus living in
Kyauktan Township is greater than that in Thanlyin Township.

Table 4.3-4 Religion in Related Townships (2016)

Township Religion Buddhist Christian Hindu Muslim Total
Thanlyin Number 223,197 595 4912 2,330 231,034
% 96.6 0.3 21 1.0 100
Kyauktan Number 121,822 1,208 4,121 594 127,745
% 95.4 0.9 3.2 0.5 100

Source: Thanlyin and Kyauktan Township Administrative Offices
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4.3.4  Education

According to census result in 2014, literacy rate of over 5 years and over in Thanlyin Township and
Kyauktan Township are shown in Table 4.3-5.

Table 4.3-5 Population in conventional households 15 years and over, by sex, literacy and

urban/rural
Both sexes Male Female
- [<5) L [ (5} L 5} [<5) L [<5)
Literacy = 5 S| B~ = - B | B~ = b B | B~
- = N = \0 = — S — \O o] = e = <\:
e 2 21 & o k2 2| & 2 2 2| 82
T = | | = - - = —

Thanlyin Township 187,405 | 182,537 | 4,868 | 97.4 | 87,552 | 86,084 | 1,468 98.3 | 99,853 | 96,453 | 3,400 96.6

Urban 62,281 61,209 | 1,072 | 98.3 | 28,424 | 28,121 303 98.9 | 33,857 | 33,088 769 97.7
Rural 125,124 | 121,328 | 3,796 | 97.0 | 59,128 | 57,963 | 1,165 98.0 | 65,996 | 63,365 | 2,631 96.0
Kyauktan Township 94,916 90,389 | 4527 | 95.2 | 44,419 | 42,960 | 1,459 96.7 | 50,497 | 47,429 | 3,068 93.9
Urban 30,553 29,399 | 1,154 | 96.2 | 13,851 | 13,508 343 97.5 | 16,702 | 15,891 811 951
Rural 64,363 60,990 | 3,373 | 94.8 | 30,568 | 29,452 | 1,116 96.3 | 33,765 | 31,538 | 2,257 93.3

Source: 2014 Census Result

Regarding basic education in Thanlyin Township, the number of Basic Education High School, Middle
School and Primary School are 7, 16 and 56 respectively. The number of monastery school are 14 such
as Bonpyan, Su Taung Pyae, Su Htoo Pan, Thilawa and many more. Moreover, youth development
center called Myitar Yaung Chi is located in Thanlyin Township. Regarding higher education, there are
Government Techonological University (GTC) Thanlyin in Ah Le Ywa village, Yangon East
University (Tarwa) and Myanmar Maritime University (MMU) in Hpa Yar Kone village tract and
Co-operative University (Thanlyin) in Nyaung Thone Pin village tract in Thanlyin Township.
Regarding basic education in Kyauktan township, the number of Basic Education High School,
Middle School and Primary School are 7, 11 and 109 respectively. The number of monastery school
are 6 such as Myaing Thar Yar School, Sin Kin Ward School, Shwe Kone Ward School, Mee Pya
School, Kamar Kaloat School and Tatar (1) Ward School.

4.3.5 Local Economy and Livelihood

The main sources of livelihood in the two townships are agriculture, fishing, and official employment
in the government. In Thanlyin Township, other sources of earning are livestock breeding, fish
farming, casual labor, and betel leaf and coconut plantations as well as small- to medium-size
businesses. In Kyauktan Township, other livelihood activities include livestock breeding, fish farming,
and betel leaf and coconut plantations. Most of the casual labor is employed in the agricultural sector.
Table 4.3-6 shows existing status of local livelihoods.

Table 4.3-6 Existing Status of Local Livelihoods in Related Townships (2016)

Type of Workers
Township :
GovSe{;\frfnent Sgg#e Agricultural | Livestock BL?silr(]egss Factory ?gg Fishing | Others
Thanlyin 3,843 | 17,580 11,374 526 29,750 19,670 | 29,895 - | 19,120
Kyauktan 4,400 | 11,000 8,760 8,706 8,235 5,378 200 200 | 10,239

Source: Thanlyin and Kyauktan Township General Administration Department

According to census result in 2014, population 10 years and over by usual activity status and sex in
Thanlyin township and Kyauktan township are shown in Table 4.3-7.
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Table 4.3-7 Population 10 years and over by usual activity status and sex

o € = = X rolll IS
o £ D ~ — 5 = = [7) ) S “ o )
Ususal = eEl L2 | & 35| E5 = bv| EE| 28| &T | 5 <
i I S| 29|28 8X | £ X 2|58 | §gX | 6@ | @ g
Activity 1) S = S .2 S ss5 | 35| E =) g =73 o5 |25 | 2 =
Status = E>| Eq | E £z (8= % e SE |2z |52 | % O
| 8 W= | w = = ] a L T as | =
2 o S @ o
Thanlyin
(Total) 224,169 | 12,562 | 53,115 | 3,253 | 32,102 | 9,961 | 4,265 | 1,334 | 29,944 | 47,545 | 13,355 | 2,081 | 14,652
Male 108,473 | 8,707 | 36,297 | 2,438 | 20,838 | 3,650 | 2,821 729 | 15170 | 1,544 | 6,335 | 1,024 | 8,920
Female 115,696 | 3,855 | 16,818 815 | 11,264 | 6,311 | 1444 605 | 14,774 | 46,001 | 7,020 | 1,057 | 5,732
I(fr)(/)agll;tan 111,437 | 2,569 | 28,389 | 4,071 | 16,326 | 6,517 | 3,028 619 | 13,811 | 28,034 | 5,630 830 | 1613
Male 53,581 1,365 | 20,641 | 3,358 | 11577 | 2,587 | 1,818 360 7,057 692 2,413 496 1,217
Female 57,856 | 1,204 | 7,748 713 | 4,749 | 3,930 | 1,210 259 | 6,754 | 27,342 | 3,217 334 396

Source: 2014 Census Result

4.3.6  Social Infrastructure and Service

Public transportation modes in Thanlyin Township are bus, railway, and inland water transportation.
As for the port sector, Thanlyin is an important township for ocean transportation, with three ports
being operated there. In Thanlyin, total length of roads is 212.36 km and total length of railroads is
22.12 km. Inland water length is 178.51 km in which three harbors and 110 bridges are in running
condition. The main sources of water are five streams and ten reservoirs. Public transportation modes
in Kyauktan Township are bus and inland water transportation. There are three bus lines of 115 cars in
Kyauktan Township. Conventional households by availability of transportation items according to
census in 2014 is shown in Table 4.3-8.

Table 4.3-8 Conventional Households by Availability of Transportation Items

Transportation Items

Conventional
households
Car/ Truck/

Van
Motorcycle/
Moped
Bicycle
4-Wheel
tractor
Canoe/ Boat
Motor boat
Cart (bullock)

Thanlyin Township 61,597 | 2,140 | 18,007 | 21,011 | 1,276 454 458 | 4,900
Kyauktan Township 32,976 582 | 9,874 | 11,737 | 1,586 591 | 1,089 | 5,273

Source: 2014 Census Result

Moving onto main source of energy for lighting and cooking fuel, census result in 2014 are shown in
Table 4.3-9 and Table 4.3-10 respectively.

Table 4.3-9 Conventional Households by Main Source of Lighting

> © s~ =~| §
. = 5 g = c | 88| EE| 83| s
Source of lighting 5 5 S c = 32| 82| O S
= k= | S| & | gc| E&| 55| ©
w X G| =& &
wn
Thanlyin Township 61,597 | 29,199 | 2,784 | 5,689 | 16,023 | 5,710 81| 1,723 388
Kyauktan Township 32,976 | 10,914 | 4,617 | 4,436 8,218 | 2,057 13 | 1,793 928

Source: 2014 Census Result
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Table 4.3-10 Conventional households by main type of cooking fuel

(%2}
> ) ° = @
— = c 2] o © o
Type of cooking [ 2 Q 2 3 S S = Q z
fuel = 2 - 5 = £ 8 © = o)
m X [ @) s
(7]
Thanlyin Township 61,597 | 17,877 645 77 382 | 19,369 | 20,645 443 4| 2,155

Kyauktan Township 32,976 7,017 127 52 101 19,256 2,151 114 10 | 4,148
Source: 2014 Census Result

As for the telecommunications sector, the percentage of households in Thanlyin township with
landlines is about 5%, and it represents a very low rate within the Yangon Region.As for the
telecommunications sector, the percentage of households in Kyauktan township with landlines and
mobile phones is about 50%. Conventional Households by Availability of Communication and Related
Amenities according to census result in 2014 is shown in Table 4.3-11.

Table 4.3-11 Conventional Households by Availability of Communication and Related Amenities

© %) 8 ) L '.8

c c P c -
Communication S < o s é) © % 2 g o | 2 E =
and related S5 g S TS| o = CE|ls3| €5
. Lo ) c < =] = 5} 'S C S =
amenities g 32 o %a | 3 S 2c | 35| &F

S & = =} (@) = o' o

(@) S > ©° |
Thanlyin Township 61,597 | 12,407 | 40,478 | 2,406 | 34,221 | 3,308 | 6,175 21.8 0.7
Kyauktan Townsip 32,976 | 10,339 | 17,443 | 1,511 | 14,991 668 | 2,514 25.6 0.2

Source: 2014 Census Result

4,37  Water Source

In Thanlyin township, the sources of water for drinking and other uses of residents are river/stream
and reservoir. It is bounded by the Bago River in the east, Thongwa and Kayan townships in the west,
Kyauktan Township in the south, and the Bago River again in the north. Thanlyin Township is situated
in the southern part of the Yangon Region. Some small hills over 100 ft (30 m) can be seen along
Thanlyin-Kyauktan Road, but most of the township area is flat. The drainage system of the study area
and surrounding area includes three main rivers, namely, the Yangon River, the Bago River, and the
Hlaing River, and their tributaries. These tributaries are mostly the alluvial stream and show dendritic
pattern whereas combination of dendritic pattern and braided stream system are observed in some
low-lying areas. Thus, tidal channels collectively form a special drainage pattern known as tidal flat.
The main river in the study area is the Yangon River, which is a large tidal river. The Hmawwun River,
Kondon Creek, and Kawdaun Creek flow into the Yangon River. The drainage pattern is very poor.
Thus, this part is unsuitable for agriculture and fishing industries.

In Kyauktan Township, the main sources of water for drinking and other uses of residents are river and
well/deep well reservoir.

Conventional households by source of water for drinking and non-drinking according to result of
census in 2014 are shown in Table 4.3-12 and Table 4.3-13.
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Table 4.3-12 Conventional households by source of water for drinking

= ool = E 5&| 3
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drinking water [ ax o5 83| 8=| T2 | TO| &85 25| £ ©
< S a8 Sv c o 8 1< ; 5 =1 = =
F L 2 52| & 2 © 25| &
= @ s | £
Thanlyin 61,597 | 1392 | 24,925 | 10389 | 3,602 | 14190 | 33| 185 | 5595 | 91 | 1195
Township
_’?ya“"t?” 32,976 | 1,804 | 2171 | 3961 | 1,092 | 22,833 14| 103 | 864 | 5| 129
ownship
Source: 2014 Census Result
Table 4.3-13 Conventional households by source of water for non-drinking
= ~ — 4
—_ T =, |2 323 5_ |=5 8£ |3
ource 0 —- £ 2 5 =2 85 | s = 3 =5 = 5
non-drinking £ 2|3 © E 5 6|23 2% | gE 3 §' 3 £
water a En‘ §_8 go s3 |8~ §o 23 §% = @
£ S>= | & & 22 |8
Thanlyin 61597 | 3,062 | 29,188 | 9,770 | 3,618 | 14,545 60| 5 63| 19 | 1,267
Township
Kyauktan 32976 | 2292 | 3376 | 3183 | 995| 22935 15| 3 “ | 2| 14
Towship

Source: 2014 Census Result

4.3.8

Electric Power System in Yangon

As of Dec, 2011, there were a total of eight power plants connected to the Yangon Power Grid and the
total amount of installed capacity of their power supply, all of which are thermal power, is 471 MW.
There are four gas turbine power plants with combined installed capacity of 318 MW, and four steam
turbine units with combined installed capacity of 153 MW. Moreover, there are seven 230 kV
substations in the Yangon Power Grid. The total capacity of the main transformers is 940 MVA, and
the length of the 230 kV lines is 959.87 km. Yangon’s power supply map is shown in Figure 4.3-1.
Thanlyin 230 kV substation is locate in Thea Hpyu Chaung village in Thanlyin Township.
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Note: Scale is not applicable
Source: Yangon Electric Supply Board
Figure 4.3-1 Yangon Electricity Supply Map

439

Cultural Heritage

Cultural heritage in Thanlyin and Kyauktan townships is summarized in Table 4.3-14. Many religious
heritage sites related to Buddhism, i.e., 146 pagodas and 192 Buddhist temples, are located in

Thanlyin Township.

Table 4.3-14 Cultural Heritage of Related Townships (2016)

Type of Cultural Herita

e

Township q Hindu Chinese
Pagoda | Buddhist Temple | Monastery | Nunnery | Church | Mosque Temple Temple

Thanlyin 146 36 198 31 5 10 32 2

Kyauktan 57 57 148 50 2 2 7 1

Source: Thanlyin and Kyauktan Township General Administration Department
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In Thanlyin township, there are two typical monasteries near the Project site; Mogyo-swan Seated
Buddha Monastery which is located at the northeast of a substation and Kyaik Khauk Pagoda which is
located at the northern area of Thilawa Lake. In this monastery, there is one seated Buddha statute of
unknown time period called “Mogyo-swan yoke-shin-taw Myat”, as shown in Figure 4.3-2 (left).
Kyaik Khauk pagoda is believed to be built in 397 B.C. The name of some famous pagodas is
Htamalon Pagoda, Parda ancient Kyaik Tharmyae Pagoda, Manawme Pagoda, Hpa Yar Ngar Su and
many more. In Kyauktan Township, famous historical ancient pagodas are Kyaik Mhaw Wun Ye Le
Pagoda which is located on an island as shown in Figure 4.3-2 (right) and Parda Ngar Htat Gyi Pagoda
and the name of some famous pagodas are Kyaik Par Da Pagoda, etc...

Mogyo-swan yoke-shin-taw Myat Buddha image Historical Pagoda called Kyaik Mhaw Wun Ye Le
inside the monastery near Thilawa Substation in Pagoda in Kyauktan Township
Thanlyin Township

Source: EIA Report for Thilawa SEZ Class A Development Project
Figure 4.3-2 Picture of famous religious facilities in Thanlyin and Kyauktan Township

4.3.10 Landscape

No specific landscape was identified during the field visit in the study area. The study area and its
surrounding area is composed of flat plains and typical rural landscapes of urban neighborhood.

4.4 Emergency Risk

441 Natural Hazard

The “Hazard Profile of Myanmar” prepared by five government ministries and departments of
Myanmar and four non-governmental agencies in July 2009 describes nine types of disasters in
Myanmar: 1) Cyclone, 2) Drought/Dry zone, 3) Earthquake, 4) Fire, 5) Flood, 6) Forest Fire, 7)
Landslide, 8) Storm, and 9) Tsunami. Among these, some notable natural hazards are described as
follows:
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4.4.2 Flood

Floods in Greater Yangon can be classified into three types: i) river flood; ii) localized flood
inundation in urban areas due to a combination of factors such as cloudburst, poor infiltration rate,
poor drainage infrastructure (possibly due to climate change, heat island phenomenon); and in rural
areas due to decrepit dams, dikes and levees, and iii) floods due to cyclone and storm surge.

Past major flood events from 1997 to 2007 are described in the “Hazard Profile of Myanmar”, but
there are only a few flood events in and around Greater Yangon as shown in Table 4.4-1.

Table 4.4-1 Past Major Floods in Yangon Region (1997-2007)

. No. of affected Affected
Location Date e population Deaths Remark
Kayan Township 7 June 1997 1,189 5,878 0 North part of the region
Along the left bank of the
Ht§/16 Ward, Sh_we 8 September 886 4,541 0 Hlaing River in Greater
Pyi Thar Township 2002 Yangon

Source: Hazard Profile of Myanmar, July 2009

443 Cyclone

Cyclones that originate from the Bay of Bengal generally move westward to India and then turn
toward Bangladesh and Myanmar. Severe cyclones tend to occur either during the pre-monsoon season
from April to May or the post-monsoon season from October to November.

Cyclones have three destructive forces, namely: i) storm surge, ii) heavy rainfall, and iii) strong winds.
According to the “Hazard Profile of Myanmar”, 1,248 tropical storms formed in the Bay of Bengal
during the period from 1887 to 2005, of which 80 storms (6.4% of the total) hit Myanmar’s coast. In
total, 12 cyclones caused severe damage in Myanmar mainly due to the accompanying storm surge,
and the highest death or missing toll was 138,373 which was caused by Cyclone Nargis in May 2008.
Cyclone Nargis also hit Greater Yangon and floodwater spread on a number of townships around
Yangon City. Most of the inundated area during Cyclone Nargis were Dala, Twantay, Htantabin and
Hlegu areas.

4.44  Earthquake

In the Bay of Bengal west of Myanmar, there is the Andaman Trench, where the Indian Plate is
moving northward and subducting underneath the Burma Plate from west to east. In east Myanmar,
there is the Sagaing Fault, which is the boundary between the Burma Plate and Sunda Plate. Hence, a
magnitude 7.0+ earthquake has occurred more than 16 times, and six earthquakes of around magnitude
7.0 hit the main cities along the Sagaing Fault such as Yangon, Bago and Mandalay from 1930 to 1956.
Significantly, Yangon experienced six huge earthquakes around the 1930s as shown in Table 4.4-2.

Table 4.4-2 Major Earthquake Records around Greater Yangon

Date Location Magnitude Remarks
868 | Bago - Shwemawdaw Pagoda fell down
875 | Bago - Shwemawdaw Pagoda fell down
13 Sep, 1564 | Bago - Pagodas including Shwemawdaw and Mahazedi fell down
1567 | Bago - Kyaikko Pagoda fell down
1582 | Bago - Umbrella of Mahazedi fell down
9 Feb, 1588 | Bago - Pagodas and other buildings fell down
30 March, 1591 | Bago - The Great Incumbent Buddha destroyed
4 June, 1757 | Bago - Shwemawdaw Pagoda damaged
27 Dec, 1768 | Bago - Ponnyayadana Pagoda damaged
Collapsed houses and tops of pagodas at Pyay, Henzada and
Thayetmyo
24 Aug, 1858 | Pyay ) Felt)(/vithysome damages in Innwa, Sittwe, Kyaukphyu and
Yangon
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Date Location Magnitude Remarks
8 Oct, 1888 | Bago - Mahazedi Pagoda collapsed
10 Sep, 1927 | Yangon 7.0 -
17 Dec, 1927 | Yangon 7.3 Impacts extended to Dedaye
Near Kayan, Yangon Coll_apsed houses and o.ther buildings in Yangon'and Bago
5 May, 1930 ! - Regions. Death person in Bago and Yangon Regions were

and Bago Region

27 Mar, 1931 | Yangon -
16 May, 1931 | Yangon -
21 May, 1931 | Yangon -

Source: Hazard Profile of Myanmar, July 2009

approximately 500 and 50 respectively

4.5 Climate Change

The Republic of the Union of Myanmar is relatively underdeveloped. Large parts of the country have
irregular use of electricity. Myanmar has a very low rate of carbon dioxide emissions per capita, at 0.1
metric tons per person in 1990, and rising gradually to 0.21 metric tons per person in 2004. This is in
spite of the tropical climate, and the heavy use of air conditioners in the cities. Myanmar has its own
oil industry, with petrol and gas used to generate electricity. Approximately 83% of the country’s
electricity comes from fossil fuels, with the remainder from hydropower. As a result, liquid fuels make
up 57% of carbon dioxide emissions, and gaseous fuels make up another 39%. The remainder comes
from solid fuels and from the manufacture of cement. About 36% of the carbon dioxide emissions in
the country come from transportation, 30% from the generation of electricity, and 15% from
manufacturing and construction. The main effect of global warming and climate change in Myanmar
has been the increased risk of flooding, especially at the mouth of the Irrawaddy River. The Boxing
Day Tsunami in 2004 led to serious flooding of this region. The Myanmar government took part in the
United Nations (UN) Framework Convention on Climate Change signed in Rio de Janeiro in May
1992. They adopted the Kyoto Protocol to the UN Framework Convention on Climate Change on 13
August 2003, and it was ratified on 16 February 2005.
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CHAPTER 5: SCOPING AND TERMS OF REFERENCE
FOR INVESTIGATION OF IEE
5.1 Scoping for Environmental and Social Impact Assessment

In order to assess likely significant environmental and social impacts, conceivable adverse
environmental and social impacts by the project were preliminary identified based on the project
description and overall environmental and social conditions in the surrounding area. The impacts of
pollution, natural environment, social environment was classified as A to D in accordance with the
following criteria;

1) A-: Significant Negative Impact A+: Significant Positive Impact
2) B-: Some Negative Impact B+: Some Positive Impact

3) C: Impacts are not clear, need more investigation

4) D: No Impacts or Impacts are negligible, no further study required

The environmental and social impact assessment was conducted according to the scoping matrix
below.

5.1.1  Scoping for Before/ During Construction and Operation Phases

Table 5.1-1 shows results of scoping for Environmental Impact Assessment (EIA) including pollution,
national environment, Social Impact Assessment (SIA), Health Impact Assessment (HIA), Emergency

Risk Assessments (ERA) in before construction, during construction, and operation phases.

Table 5.1-1 Results of Scoping for Environmental and Social Impact Assessment
(Before/ During Construction and Operation Phases)

Evaluation
Category Scoping Item BD?}‘?iI:g/ Operation Reason for Evaluation
Construction| Stage (OS)
(BC/DC)

EIA Air Pollution B- D DC: Emission from construction equipment, dust arisen by construction
(Pollution, activities, air pollutant due to increase of traffic volume is anticipated.
ES\t/L::ngent) Water Pollution B- D DC: Muddy water inflows to river from bare land of construction site

and drainage from the lodging of construction may deteriorate water

quality.

Solid Waste B- D DC: Causes of solid waste from cuttings and removal of manufactured
articles are anticipated.

Soil Contamination D D Any project activities will not affect to soil contamination.

As the results of the existing survey around the project site described in
Chapter 4, it was confirmed that there are no soil contamination
including nature-derived near project site.

Noise / Vibration B- B- DC: Noise and vibration from operation of construction machinery and
on-site vehicles are anticipated.

OS: Buzzing or humming of transformers and control panel machines in
the substation facilities may cause noise.

Subsidence D D DC: Excavation work at small drainage along the Dagon - Thilawa
Road will be anticipated.

Offensive Odor D D Any project activities will not affect to Offensive odor.

Sedimentation D D Excavation work at small drainage along the Dagon - Thilawa Road
will be anticipated.

Natural Preserve D D No natural preserve area exists in and around the project site.

Flora and Fauna, D D As the results of the survey (dry/rainy season in 2013) around the project

Ecosystem site described in Chapter 4, no important principal/precious species were
found as stipulated in IUCN Red List.

Hydrology D D Because the project does not make changes to water current and riverbed
and does not include structure development such as tunnels, impacts on
hydrology are not anticipated.

Topography / D D Large scale of excavation work is not assumed. Thus there is no impact
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Evaluation
Category Scoping Item BDic?i':g/ Operation Reason for Evaluation
Construction| Stage (OS)
(BC/DC)

Geography on topography and geography.

Global warming D D Any project activities will not affect to climate change.

Electric and D D In the beginning of the operation phase, it is recommended to check the

Magnetic Field electric and magnetic field conditions although it is expected that there
is no impact of electric and magnetic field.

Hazardous material D D Transformers which are manufactured recently and free from
hazardous materials such as insulating oil of Polychlorinated Biphenyls
(PCB) will be installed.

Insulating oil and D B- Spill or leakage of insulating oil from transformers is anticipated.

fuel

SIA Involuntary B- D There is no involuntary resettlement by the project. However, land

Resettlement and acquisition for construction of transmission tower will be anticipated.

Land Acquisition

The Poor B+ D DC: Job opportunity and commercial activities may be enhanced by
construction works that lead the poor to increase their earnings.

OS: By operation of substation, customers to surrounding stores and
restaurants may be increased and economical activities may be enhanced
that leads poor to increase their earnings.

Indigenous and D D No indigenous and minority people are in and around the Project site.

Minor People

Local economy such B+ B+ DC: There will be job opportunities for locals and the regional economy

as employment and will be boosted. Other local resources and food will be procured at the

livelihood site.
OS: The local economy and employment will be boosted with the
operation of the substation.

Land use and local D D There is no threat to create negative damages in terms of land use and

resources local resources.

Water Use D D Any project activities will not affect water use.

Existing D D No impacts to existing social infrastructures and services.

Infrastructure and

Services

Social structure such D D No impacts to existing social structures.

as Provincial

government

Uneven distribution D D The power generated in the substation will not be consumed only in the

of harm and benefit project area. The power will also be distributed to other area. There is no
uneven distribution of harm and benefit.

Conflict of interests D D There will be no conflict of interests within the region.

within the region

Cultural Heritage D D As the results of the existing survey in 2013 near the project site
described in Chapter 4, there is no cultural heritage on the project area.

Landscape D D As the results of the existing survey in 2013 near the project site
described in Chapter 4, there is no important landscapes and viewpoints
in the surrounding area.

Gender D D Negative impact on gender is not anticipated.

Children’s Right D D Negative impact on children’s right is not anticipated.

HIA Occupational health B- B- DC: It is necessary to consider towards occupational health and safety
and safety during construction.
OS: Working environment may be deteriorated because workers have to
work at the area where high voltage exists when the transmission line
and substation are operating.

Community health B- D It is necessary to consider towards community safety and health during

and safety construction and operation.

Risks of infectious B- D DC: There may be risks of infectious disease by influx of workers.

disease such as OS: Because there is no large change in traffic volume raising the inflow

AIDS/HIV into the site from different regions, impacts on infectious disease is not
anticipated.

Accident B- B- DC: It is necessary to consider towards accidents during construction.
OS: Careful attentions are needed because there are some dangerous
works when the plant is operating.

ERA Flood risk B- B- Flood risk such as heavy rain, cyclone, and tsunami are expected with a
fixed probability.

Risks of fire B- B- Risks of fire is expected with a fixed probability.

Evaluation: A-: Significant Negative Impact
B-: Some Negative Impact
C: Impacts are not clear, need more investigation
D: No Impacts or Impacts are negligible, no further study

A+: Significant Positive Impact
B+: Some Positive Impact

required
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5.12

Scoping for Closing, Termination, and after Termination Phases

Table 5.1-2 shows results of scoping for pollution, national environment, social environment, health
and safety, emergency risks, and climate change in closing, termination, and after termination phases.

Table 5.1-2 Results of Scoping for Environmental and Social Impact Assessment
(Closing, Termination, and after Termination)

Evaluation
Category Scoping Item Closing Ter?;?:rt fon/ Reason for Evaluation
(CL) Termination
(TM/ATM)
EIA Air Pollution B- D CL: Emission from construction equipment, dust arisen by
(Pollution, demolition works, air pollutant due to increase of traffic volume is
Natural anticipated.
Environment) | Water Pollution B- D CL: Drainage problem due to demolition works may deteriorate
water quality.

Solid Waste B- D CL: Causes of solid waste from cuttings and removal of buildings/
substations facilities are anticipated.

Soil Contamination D D As the results of the existing survey around the project site described
in Chapter 4, it was confirmed that there are no soil contamination
including nature-derived near project site.

Noise / Vibration B- D CL: Noise and vibration from operation of construction machinery
and on-site vehicles are anticipated.

Subsidence D D Any activities causing subsidence such as intake water from
underground are not anticipated.

Offensive Odor D D Any activities causing offensive odor is not anticipated.

Sedimentation D D Any activities causing sedimentation condition are not anticipated.

Natural Preserve D D No natural preserve area exists in and around the project site.

Flora, Fauna, and D D No addition impacts on flora, fauna, and ecosystem are anticipated

Ecosystem after operation.

Hydrology D D Any activities causing change of hydrology are not anticipated.

Topography / D D Large scale of excavation work is not assumed. Thus, impact on

Geography topography and geography is not anticipated.

Global warming D D CL: No significant impact to climate change.

TM/ATM: Global warming after demolition work will be back same
as before construction.

Hazardous material D D No significant impact due to hazardous material.

Insulating oil and B- D CL: When demolishing a substation, contamination of soil from oil

fuel storage tank is anticipated and it shall be managed properly with
enough care.

SIA Involuntary D D No addition impact on involuntary resettlement and land acquisition

Resettlement and is anticipated after operation.

Land Acquisition

The Poor B+ D CL: Job opportunity and commercial activities may be enhanced by
demolition works that lead the poor to increase their earnings.
TM/ATM: The Project will not cause negative impacts related to the
poor after closing stage.

Indigenous and D D No indigenous and minority people are in and around the Project site.

Minor People

Local economy such B+ D CL: Job opportunity and commercial activities may be enhanced by

as employment and demolition works that lead the poor to increase their earnings.

livelihood TM/ATM: Termination of the Project may impact to local economy
situation in the surrounding community due to decreasing the
customer of near stores and restaurants.

Land use and local D D There is no threat to create negative damages in terms of land use and

resources local resources.

Water Use D D Any activities using a large amount of water are not anticipated.

Existing D D No impact to existing social infrastructures and services is expected.

Infrastructure and

Services

Social structure such D D Social structure will not be changed due to closing and termination of

as Provincial the Project.

government

Uneven distribution D D There is no uneven distribution of harm and benefit.

of harm and benefit

Conflict of interests D D There will be no conflict of interests within the region.

within the region

Cultural Heritage D D No additional impact on cultural heritage is anticipated after
operation.

Landscape D D CL: No additional impact on landscape is anticipated after operation.
TM/ATM: Landscape after demolition work will be back same as
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Evaluation
Category Scoping Item Closing Tem;If?:: ton/ Reason for Evaluation
(CL) Termination
(TM/ATM)
before construction.
Gender D D Negative impact on gender is not anticipated.
Children’s Right D D Negative impact on children’s right is not anticipated.
HIA Occupational health B- D CL: It is necessary to consider towards occupational safety and
and safety health during construction. Also, accidents to a third person are
anticipated.
TM/ATM: No impact on occupational health and safety is
anticipated.
Community health B- D CL: It is necessary to consider towards community safety and health
and safety during demolition work.
TM/ATM: No impacts on community health and safety such as
groundwater pollution and soil contamination.
Risks of infectious B- D CL: There may be risks of infectious disease by influx of workers.
disease such as TM/ATM: Risks for infectious disease will be decrease after
AIDS/HIV demolition work.
Accident B- D DC: It is necessary to consider towards accidents during demolition
work.
TM/ATM: Accident will be decrease after demolition work.

ERA Flood risk D D CL: No additional flood risk is anticipated after operation.
TM/ATM: Flood risks after demolition work will be back same as
before construction.

Risks of fire B- D CL: Risk of fire is anticipated during demolition.
TM/ATM: Risk of fire is not anticipated after demolition work.

Evaluation: A-: Significant Negative Impact

B-: Some Negative Impact
C: Impacts are not clear, need more investigation
D: No Impacts or Impacts are negligible, no further study required

A+: Significant Positive Impact
B+: Some Positive Impact
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5.2 Terms of References for Investigation of Environmental Impact Assessment

As Terms of References (TOR) for investigation of EIA, the survey items and method of each negative
impact evaluation item, which was identified as A, B and C by scoping described in Section 5.1, these
items except those that cannot be investigated in the existing report and data. Table 5.2-1 shows the
TOR of the implementation for 230kV transmission and substation development project. Among items
of EIA investigation, baseline of air quality, water quality, soil, noise and living and livelihood were
confirmed by filed survey and laboratory analysis. The environmental baseline data and results of
social survey are summarized in Chapter 6.

Table 5.2-1 TOR of the Implementation for 230kV Transmission
and Substation Development Project

No. Item Survey Item Frequency Points Note
1 EIA Water 1) Temperature (Water, | 1time 1 points across rivers | Field
(Pollution, atmosphere), 2) Water level, 3) measurement
Natural flow rate, 4) Cross Section, 5) and laboratory
Environment) Odor, 6)Color, 7)Electrical analysis
conductivity, 8) pH, 9) BODS5,
10) SS, 11) Turbidity, 12) DO,
13) Total Coliform, 14) COD,
15) Oil and grease, 16)
Hexavalant ~ chromium  (Cr
(V1))
2 Noise LAeq (dB) 24 hrs surveys | 2 points (north and | Field
on weekday | south sides of Bago | measurement
and weekend River)
3 SIA Land Existing structure and land | At least1time Project site Field
Acquisition titles inside project site (To measurement
confirm current status of the
boundary of the project site.)
4 HIA Occupational -Safety measures for the 1 time Project site -Grasping of
Health  and | working environment. impacts and
Safety countermeasures
5 Community -General contents of the project | 1time Project site and its | based on past
Health  and (scale of construction surrounding area cases.
Safety workers).
6 Risks of | -General contents of the project | 1 time Project site and its
Infectious (scale of construction surrounding area
Disease such | workers).
as AIDS/HIV
7 ERA Flood risk - Floods record 1 time Project site and its | -Grasping of
surrounding area impacts and
8 Risks for fire - Safety measures for protection | 1 time Project site and its | countermeasures
surrounding area based on past
floods.

Source: IEE Study Team
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CHAPTER 6: FIELD SURVEY

6.1 Introduction

6.1.1  Outline of Survey
The summary of environmental conditions and social survey in the field are shown in Table 6.1-1.

Table 6.1-1 Summary of Environmental and Social Survey in the Field

Category ltem Description

16 parameters for Natural and living environment parameters:
1) Temperature (Water, atmosphere), 2) Water level, 3) Flow rate, 4) Odor,
Parameter | 5) Color, 6) Electrical conductivity, 7) pH, 8) BOD5, 9) SS, 10) Turbidity,

Water Quality 11) DO, 12) Total Coliform, 13) COD, 14) Oil and grease, 15) Hexavalant
Environmental chromium (Cr (V1)) _
Conditions Frequency | 1time in April 2014 (2samples in total)

Location 2 locations for surface water of

Parameter | LAeq (A-weighted loudness equivalent)

Noise Level Period 24hour survey for weekday and weekend day
Location 1 location (Living environment)
Local Economy Item Living and livelihood in the surrounding area
. such as Area Project Site and its surrounding area
Social Survey | gmployment period | Ltime in April 2014

and Livelihood

Source: IEE Study Team

All result of laboratory analysis was attached in Appendix-3.

6.2 Water Quality

6.2.1  Survey ltem

The analyzed parameters are shown in Table 6.2-1. These parameters were selected based on the
stipulation by regulation of MOI and the parameters can be analyzed in Myanmar and Thailand.

Table 6.2-1 Parameters for Water Quality Survey
No. Parameter Note
Flow rate/Velocity
Transparency
Temperature (atmosphere)
Temperature (Water)
pH
Oxidation-Reduction Potential (ORP)
Electrical conductivity (EC)
Total Dissolved Solids (TDS)
Dissolved Oxygen (DO)
Turbidity (FNU)
Odor
Color
Suspended Solid (SS)
Biological Oxygen Demand (BODs)
Chemical Oxygen Demand (COD)
Oil and grease
Chromium (total)
Zinc (Zn)

Field analysis
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No. Parameter Note
19 | Copper (Cu)

20 Iron (Fe)

21 Fecal Coliforms

22 E.coli

23 Total Coliforms

Source: IEE Study Team

6.2.2  Survey Location

The locations of sampling points are shown in Table 6.2-2. The detail of each sampling point is

described below.

Table 6.2-2 Sampling Points for Water Quality Survey

Category Sampling Point Coordinates Description of Sampling Point
WO-1 (E) 16° 40'20.35" N In small stream beside the car road in Thilawa SEZ ; about 300 m south
96°17'19.17"E from No.(2) Thanlyin-Thilawa main road
Surface Water B - -
WQ-2 (E) 16°39'28.13" N Downstream of WQ-1(E) beside the car road in Thilawa SEZ ; about
96° 16'6.67" E 900 m south No.(2) Thanlyin-Thilawa main road
Source: IEE Study Team
1) WQ-1 (E)

WQ-1(E) was collected at the upstream of Shwe Byauk Chaung which is located beside the car road in
Thilawa SEZ and about 300 m south from No.2 Thanlyin-Thilawa road. This sample point is
surrounded by paddy field and construction area for Thilawa SEZ development especially in the
western part, while some industrial compounds are in east of WQ-1(E). The creek is about 7.5 m in
width and 0.2 m in depth. Figure 6.2-1 shows location and state of water quality survey WQ-1 (E).
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16°40'20.61" N Eyealt 921m

Imagery Date: Jan 4, 2014

Source: IEE Study Team , Google Earth
Figure 6.2-1 Location and State of Water Quality Survey WQ-1 (E)

) WQ-2(E)

WQ-2(E) was collected at the downstream of Shwe Byauk Chaung, which is passing through the main
car road in Thilawa Port area. It is also away from 900 m south from No. (2) Thanlyin-Thilawa road.
This sampling point is bounded by the paddy field in eastern and northwestern part and industrial
compounds in southwestern. The width of the stream is 11 m and the depth is about 0.4 m during
sampling (ebb tide). This downstream is influent by the tidal activity and very slow flow rate about 0.1
m/s is recorded. Figure 6.2-2 shows location and state of water quality survey WQ-2 (E).
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Google earth
(©

magenyidate$2/3/20,14 } 4 60555 eley, [k3Im f Eyealt 2,14 km
Source: IEE Study Team by using Google Earth
Figure 6.2-2 Location of Water Quality Survey Point (WQ-2(E))

6.2.3  Survey Period

The survey was conducted in 6th April, 2014. It was summer season.

6.2.4  Survey Method
1) Sampling Method

Water samples were taken by alpha horizontal water sampler and collected in sterilized sample
containers in accordance with recognized standard procedures Table 6.2-3 shows container and
preservation method for water samples. The parameters of flow rate, transparency, temperature, pH,
ORP, EC, TDS, DO, turbidity, odor and color were measured at each site concurrently with sample
collection. Table 6.2-4 shows field equipment for water quality survey. All samples were kept in iced
boxes and were transported to the laboratory and stored at 2-4°C refrigerators.
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Table 6.2-3 Container and Preservation Method for Water Samples

No | Parameter Container Preservation
1 | Oil and Grease 1000 ml glass bottle Sulfuric acid,
Refrigerate
2 COD 500 ml plastic bottle Sulfuric acid,
Refrigerate
3 BODs 1,800 ml plastic bottle Refrigerate
4 | Heavy metals 500 ml plastic bottle HNO3 Refrigerate
5 Bacteria 200 ml glass bottle Refrigerate
(Sterilize)
6 Others 1,800 ml polyethylene Refrigerate
bottle

Source: IEE Study Team

Table 6.2-4 Field Equipment for Water Quality Survey

No. Equipment Manufacturer Originate Country Model
1 | Digital Water Velocity Meter | Global Water Flow Probe USA FP 211
2 | Temperature meter HANNA USA H17609829
3 | pH meter HANNA USA HI7609829-1
4 | ORP meter HANNA USA HI17609829-1
5 | EC meter HANNA USA HI17609829
6 | DO meter HANNA USA HI17609829-2
7 | Turbidity meter HANNA USA H17609829-2

Source: IEE Study Team

(2) Analysis Method

The following table provides the analysis method for water samples.

Table 6.2-5 Analysis Method for Water Samples

No Item Analysis method
1 | Flow rate/Velocity Digital Water Velocity Meter

2 | Transparency Visual method

3 | Temperature (Atmosphere, Water) HI17609829 Temperature Sensor

4 | pH H17609829-1 pH Sensor

5 | Oxidation-Reduction Potential (ORP) | HI7609829-1 ORP Sensor

6 | Electrical conductivity (EC) H17609829 EC Sensor

7 | Total Dissolved Solids (TDS) H17609829-3 TDS Sensor

8 | Dissolved oxygen (DO) HI7609829-2 Galvanic dissolved oxygen (D.O) sensor
9 | Turbidity HI17609829-2 Turbidity Sensor

10 | Odor Olfactory Measurement Method

11 | Color Visual method

Gravimetric method

Direct inoculation method

Dichromate method

APHA-AWWA-WEF Method

Hanna HI 83200 Multiparameter Bench Photometer
Hanna HI 83200 Multiparameter Bench Photometer
Hanna HI 83200 Multiparameter Bench Photometer

12 | Suspended Solids

13 | Biochemical oxygen demand (BODs)
14 | Chemical oxygen demand (COD)

15 | Oil & Grease

16 | Chromium (Cr) (mg/l)

17 | Zinc (Zn) (mg/l)

18 | Copper (Cu) (mg/l)

19 | Iron (Fe) Atomic Absorption Spectroscopy Method
20 | Fecal Coliforms AOAC Petrifilm Method
21 | E.coli AOAC Petrifilm Method

22 | Total Coliforms AOAC Petrifilm Method

Source: IEE Study Team

Laboratory

®)

Water samples were sent to the Department of Fishery, Government’s laboratory, Myanmar
Environment Institute and SGS’s laboratory in Thailand.

6.2.5

The analysis result is shown in Table 6.2-6 below and compared with the environmental quality
standards in Japan, Vietnam, and Thailand since the environmental standards in Myanmar have not
been set yet. Both of results indicated the high SS and BOD. Thus, these parameters will be

Survey Result
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investigated continuously during construction stage. Although, the result of pH at WQ-1(E) exceeded
Japanese environmental standard, the result was below the environmental standard in Vietnam and
Thailand. Therefore, the result of pH is generally good. As for the other parameters, the results were

below the related environmental standard.

Table 6.2-6 Result of Water Quality Survey

; Detection Environmental Standard
No. Parameter Unit WQ-1(E) | WQ-2(E) it Japan? Vietnam? Thailand®
1 | Flow
rate/\Velocity mis 0 01 0.1 ) ) )
2 | Transparency - Low Low - - - -
3 | Temperature .
(atmosphere) C 35 35 0.01 ) ) )
4 | Temperature .
(Water) c 344 33.0 0.01 - - -
5 pH - 8.6 7.9 0.01 6 - 85 55 -9 5-9
6 [ ORP(mv) mV 65.1 89.2 0.1 - - -
7 | EC us/cm 5,327 26,320 1 - - -
8 TDS ppm 2,664 13,370 1 - - -
9 [ DO mg/l 4.7 4.7 0.01 >2 >4 >4
10 | Turbidity FNU 769 460 1 - - -
11 | Odor - Earthy Earthy - - - -
12 Light Light
Color ) brown brown ] ) ) )
13 [ SS mg/l 438 258 1 100 50 -
14 | BODs mg/I 2.0 2.5 0.5 8 15 2
15 5
COD mg/l 2.9 3.7 0.5 as CODwin 30 -
16 | Oil and grease mg/l 1 1 1 - 0.1 -
17 | Chromium 0.05 0.04 0.05
(total) mg/l 0.04 0.02 0.02 as Crovny as Croviy as Croviy
18 | Zinc (Zn) mg/I 0.07 <0.01 0.01 - 15 1.0
19 | Copper mg/I 0.05 0.12 0.001 - 0.5 0.1
20 | Tron (Fe) mg/l 4.0 3.0 0.1 - 15 -
21 | Feeal cfu/100ml 140 2,000 - - - -
22 | E.coli cfu/100ml 2,000 1,000 - - - -
23 | Total 5,000 as 7,500 as 20,000 as
Coliforms cfu/100mi 3,400 8,000 - | MPN/L0OmI | MPN/100ml | MPN/100mI

Source: 1) Environmental Quality Standards for Water Pollution, 1971, Japan . Japanese water quality standards are categorized into 6 types,

from drinking water to agricultural water and industrial water. It is compared with the standard for “Agricultural use” for this time
2) Surface Water Quality Standard (QCVN 08:2008/BTNMT), Vietnam B1: Standard of irrigation purpose
3) Surface Water Quality Standards 2009 Thailand (Class 3: Standard of Agriculture purpose)

6.3 Noise Level

6.3.1  Survey Item

Noise survey measures equivalent sound level (Leq). For evaluation, parameter for noise level survey
was determined in reference to the environmental quality standards in Japan as shown in Table 6.3-1.
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Table 6.3-1 Survey Parameters and Related Standard for Noise Level

; A-weighted loudness

No. Parameter . Period equivalent (LAeq) dB
(Living environment) | Nighttime (22:00-6:00) 45
2 Noise standard 24hors 70

Source: Environmental Quality Standards for Noise, 1998, Japan
The Conservation and Enhancement of National Environmental Quality Act, 1002, Thailand

6.3.2  Survey Location
The locations of noise level survey area and those descriptions are shown in Table6.3-2.

Table 6.3-2 Location of noise monitoring station
Sampling Point Coordinates Description of Sampling Point
N-1 (E) 16° 44' 28.45" N, 96° 16'45.97" E | In the Natsinkone village, Thanlyin Township
Source: IEE Study Team

(1) N-1 (E)

It is located in the space of 15 feet Ward in Natsinkone Village, Thanlyin Township. This station is
surrounded by the paddy field in the east and the residential houses in the north, west and south.
There is also village access road both east and west of the monitoring point. The dominant source of
noise was traffic especially from motorbike and human activities nearby the site.

Source: IEE Study Team
Figure 6.3-1 Location and State of Noise Level Survey (N-2)

6.3.3  Survey Period

Noise level survey was conducted 24 hours continuously in April 2014. The measurement duration is
shown in Table 6.3-3.

Table 6.3-3 Sampling Duration for Noise Level Survey
Sampling ID Period
N-1 (E) 5th - 6th April, 2014 (weekend) [ 7th - 8th April, 2014 (weekday)
Source: IEE Study Team

6.3.4  Survey Method

Measurement of environmental sound level was conducted by referring to the recommendation of
International Organization for Standardization (ISO), i.e. 1SO 1996-1:2003 and 1SO 1996-2:2007.
The instrumentation used for noise quality survey is shown in Table 6.3-4.
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Table 6.3-4 Instrumentation for Noise Level Survey
Instrumentation Description
Sound level meter | Sound level meter with SD Card, Model SL-4023SD
Source: IEE Study Team

6.3.5  Survey Result

The result of noise level at living environment is shown Table 6.3-5. Both day time and night time of
weekday’s result were exceeded the environmental standard in Japan. It is presumed that it causes the
human activity such as noise from motorbike and household. As for the result of weekend, the results
were below environmental standard in Japan and Thailand. These measured data should be counted as
baseline level in the area.

Table 6.3-5 Result of Noise Level at Living Environment
Unit: dB(A)
Location Result Environmental Standard
Weekday Weekend

Day time Night time

Day time Night time Day time Night time (6am-10pm) | (10pm-6am)

(6am-10pm) | (10pm-6am) | (6am-10pm) | (10pm-6am)

55Y 45Y
N-1 55 47 62 56 70 (24hors)?

Source: 1) Environmental Quality Standards for Noise, 1998, Japan (It is applied Class A and B) Class A and B: Residential Area
2) The Conservation and Enhancement of National Environmental Quality Act, 1002, Thailand

6.4 Land Acquisition

6.4.1  Survey Item

Detailed Measurement Survey (DMS) was conducted to identify Project Affected Lands (PALSs) and
Project Affected Peoples (PAPS) due to construction of 230kV transmission line.

6.4.2  Survey Location

The survey of land acquisition was conducted along the ROW of the proposed transmission line route.
From Thanlyin substation to Thilawa new substation. (See “Location Map of Transmission Line &
Substation Development Project at the cover page”™)

6.4.3  Survey Period

First DMS was conducted from May to August in 2014. The line route was changed near Thanlyin
substation in late 2014 and in June 2016 to mitigate the area of affected land and DMS were conducted
again at this time.

6.4.4  Survey Method

A Global Positioning System (GPS) was used to navigate and mark coordinates of the project affected
facilities. Field observation was conducted on the proposed transmission line route. During the survey,
following information was collected,;

- Photo

- Coordination

- Owner of affected land and facilities
- Type of facilities,

- Potentiality of relocation
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6.4.5
@)

According to field survey, four private owners, who possess farmland, are identified that their
farmland are located within proposed construction area of transmission tower. The affected land would
be acquired before construction stage. PALS within proposed construction area of transmission tower
according to DMS survey in 2014 are shown in Table 6.4-1. The detailed information of DMS is
attached as Apendix-3 of Abbreviated Land Acquisition Plan.

Survey Result

PALs (according to DMS survey in 2014)

Table 6.4-1 Potential Affected Land (according to DMS survey in 2014)

Potential Affected
. . Land (acre) / SE otk
No | Township Village Land Owner Expected No. Type of Land | Land certificate
of Towers
0.057/
! Mr. A 1 lattice tower
2 Hpa Yar Kone | Mr. B 0.17/
. 3 lattice towers . .
Thanlyin Agriculture Possession
3 Ms. C 0.17/
' 3 lattice towers
0.17/
4 Bayet Mr. D 3 lattice towers

Source: IEE Study Team
Note: “Land certificate” means whether owner has a farm land work permit certificate

All potential affected land is located in Thanlyin township and they are farmland. At the same time, all
land owner of potential affected land have possessed the land certification to do agriculture.

)

According to negotiation with PAPs and field survey, the number of land owners is reduced to two in
August, 2017 as shown in Table 6.4-2. The size of lattice tower foundation is 1,550 ft 2 (39.4 ft x 39.4
ft or 12 mx12 m) having four legs. Area of land 100 ft x 100 ft is required during construction for each
construction of lattice tower.

PALSs (according to DMS survey in 2016)

Table 6.4-2 Potential Affected Land (according to DMS survey in June, 2016)
Potential Affected
Land (ft?) /
Expected No.
of Towers
1,550/

1 lattice tower
1,550/
1 lattice towers

No | Township | Village | Land Owner Type of Land | Land certificate*

1 Mr. E

Thanlyin | Bayet Agriculture Possession

2 Mr. F

Source: IEE Study Team
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CHAPTER 7: ENVIRONMENTAL, SOCIAL, HEALTH
IMPACTS AND EMERGENCY RISKS
ASSESSMENT

7.1 Summary of Environmental, Social, Health Impact and Emergency Risks Assessment

Environmental Impact Assessment (EIA), Social Impact Assessment (SIA), and Health Impact
Assessment (HIA), and Emergency Risk Assessments (ERA) on the Project are predicted and
evaluated based on the Project description, results of baseline survey, and set target level. Table 7.1-1
and Table 7.1-2 show summary of environmental and social impacts on the Project before/ during

construction and operation, closing, termination, after termination phases.

Table 7.1-1 Results of Environmental and Social Impact Assessment
(Before/ During Construction and Operation Phases)

Category

Scoping Item

Scoping

Evaluation

BC/DC| OS

BC/D oS

Reason for Evaluation

EIA
(Pollution,
Natural
Environmen

B

Air Quality

B- D

B- D

DC: Impact on air quality will be limited, because sand
dust/emission gas by construction work to affect
surrounding area is site specific and temporary event.

Water Quality

DC: Impact on water quality by construction work will
be limited, because this is a temporary event.

Solid Waste

DC: Construction soil and waste will be generated, and
they will be reused, recycled, and disposed.

Noise and
Vibration

DC: Impact of noise and vibration by construction
machineries will be limited, because noise and
vibration from construction work which affect
surrounding area are site specific and temporary.

OS: Noise and vibration is anticipated from the
operation of substation facilities such as transformers
and machines in the control panel. However, impacts
of noise and vibration from substation facilities on
religious facilities and residences will be limited.
This is because enough distance is planned to keep
between substation and receptors.

Electric  and
Magnetic Field

OS: According to the publication about Electric and
Magnetic Fields and Your Health, edited by the
Ministry of Health in New Zealand, electric and
magnetic field at 132 ft (40 m) distance from high
voltage transmission line is estimated as 0.01-0.1
kV/m (one thirtieth at source) and 0.1-0.7 pT (one
fifth at source) which is the same as the value exists
above an electric blanket. Both electric and magnetic
fields decrease rapidly with distance. The impact of
transmission line is not anticipated as the height of
transmission line is 112 ft (37 m). The impact of
substation is not anticipated due to enough distance
approx. 825 ft (250 m) between the boundary of
substation and residential area. Thus the impact of
electric and magnetic field is negligible.

Hazardous
material

DC/OS: Transformers which are manufactured recently
and free from hazardous materials such as insulating
oil of Polychlorinated Biphenyls (PCB) will be
installed.

Transformer’s
insulating oil
and fuel

OS: Spill or leakage of insulating oil from transformers
is anticipated. Prevention of contamination of
surrounding environment from spill or leakage of
insulating oil from Transformer such as construction
of a central oil storage underground concrete tank
which collect spill or leakage of oil from all
transformers.
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Category

Scoping Item

Scoping

Evaluation

BC/DC| OS

BC/D
c 0OS

Reason for Evaluation

SIA

Relocation
and Land
Acquisition

B- D

B- D

DC:

Land acquisition for construction of the
transmission tower is expected. However, impact of
land acquisition will be minimized because most of
the transmission line route will be installed within
ROW of the existing road which belongs to the
Ministry of Construction (MOC). Only two places of
agricultural land having 39.3 ft x 39.3 ft (12 m x 12 m)
each will be acquired for each number of lattice tower.
100 ft x 100 ft (30.3 m x 30.3 m) wide land area is
necessary during construction for construction of each
lattice tower.

HIA

Occupational
Health  and
Safety
(including
accident)

DC: It is necessary to consider occupational health and

safety during construction such as accidents, working
environment, fire risk, health risk, and use of
machineries, chemical, etc... according to
Occupational Health and Safety Law (Draft, 2017) in
Myanmar, IFC  Performance Standards on
Environmental and Social Sustainability, IFC General
EHS Guideline and EHS Guidelines for Electric
Power Transmission and Distribution.

OS: During operation of substation and Transmission

Line, occupational health and safety system shall
comply with Occupational Health and Safety Law
(Draft, 2017) in Myanmar, IFC Performance
Standards on  Environmental ~and  Social
Sustainability, IFC General EHS Guideline and EHS
Guidelines for Electric Power Transmission and
Distribution.

Community
Health  and
Safety
(including
accident)

DC: It is necessary to avoid impact such as air

pollution, water pollution, shortage of natural
resources for example ground water, natural noise,
vibration, traffic accidents due to construction and
many more on local community during construction

work according to IFC Performance Standards on
Environmental and Social Sustainability, IFC General
EHS Guidelines and IFC EHS Guidelines for Electric
Power Transmission and Distribution.

OS: During operation phase, community health and
safety especially potential exposure to operational
accidents and/or natural hazards shall be monitored
and evaluated according to IFC Performance
Standards  on Environmental and  Social
Sustainability, IFC General EHS Guidelines, EHS
Guidelines for Electric Power Transmission and
Distribution.

DC: Risks of infectious diseases such as AIDS/HIV
should be checked before the construction phase and
awareness training of communicable disease.

OS: During operation phase, there is no factor that may
increase the risk of infectious diseases.

Risks of B- D B- D
Infectious

Disease such
as AIDS/HIV

ERA Flood risk B- B- B- B- | DC/BC: Flood risk due to heavy rain and cyclone is
expected to be little because proper elevation level

will be set.

DC/OS: It is necessary to prepare emergency
management plan to reduce the risk of fire due to
electric leakage and operational accident.

Risks of Fire

A+: Significant Positive Impact
B+: Some Positive Impact

Evaluation: A-: Significant Negative Impact
B-: Some Negative Impact
C: Impacts are not clear, need more investigation
D: No Impacts or Impacts are negligible, no further study required
Note: BC: Before Construction, DC: During Construction, OS: Operation Stage
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Table 7.1-2 Results of Environmental and Social Impact Assessment
(Closing, Termination, and after Termination)

Scoping Evaluation
Category Item T™/ T™/ Reason for Evaluation
CL | atM| €L | ATM
Pollution Air B- D B- D | CL: Impact on air quality will be limited, because dust
emission by construction work, which affects
surrounding area is site specific and temporary event.

Water B- D B- D | CL: Impact on water quality by construction work will
be limited, because this is a temporary event.

Solid Waste B- D B- CL.: Demolished waste will be generated, and they will
be reused, recycled, and disposed.

Soil D D D D | CL: Based on the baseline survey result, soil
contamination including nature-derived inside project
area was not confirmed. Thus, soil contamination by
demolishing work will be not occurred.

Noise and B- D B- D | CL: Impact of noise and vibration by construction

Vibration machineries will be limited, because noise and
vibration by construction work, which affects
surrounding area is site specific and temporary.

Subsidence D D D D | Any activities causing subsidence such as intake water

from underground are not anticipated.

Offensive Odor D D D D | Any activities causing offensive odor is not anticipated.

Sedimentation D D D D | Any activities causing sedimentation condition are not

anticipated.

Natural D D D D | No natural preserve area exists in and around the project

Preserve site.

Flora, Fauna, D D D D | No addition impacts on flora, fauna, and ecosystem are

and Ecosystem anticipated.

Hydrology D D D D | Any activities causing change of hydrology are not
anticipated.

Topography / D D D D |Large scale of excavation work is not assumed. Thus

Geography impact on topography and geography is not anticipated.

Global warming | D D D D [ No significant impact to climate change.

Hazardous D D D D | No significant impact due to hazardous material.

material

Transformer’s B- D B- D | CL: When demolishing a substation, contamination of

insulating oil soil from oil storage tank is anticipated and it shall be

and fuel managed properly with enough care.
Health and | Occupational B- D B- D |CL: Impact on occupational health and safety is
Safety health and anticipated during closing stage. Working condition,
safety health and safety when closing shall be considered

(including based on Occupational Health and Safety Law (Draft,

accident) 2017) in Myanmar, IFC Performance Standards on
Environmental and Social Sustainability, IFC General
EHS Guideline and EHS Guidelines for Electric
Power Transmission and Distribution.

Community B- D B- D | CL: Impact on community health and safety is

health and anticipated during closing stage. Community health

safety and safety shall be considered according to IFC

(including Performance Standards on Environmental and Social

accident) Sustainability, IFC General EHS Guideline and EHS
Guidelines for Electric Power Transmission and
Distribution.

Risks of B- D B- D | CL: Risk of infectious disease is slightly anticipated.

infectious Preventive measures against infectious disease shall

disease such as be considered.

AIDS/HIV

Risks of fire B- D B- D | CL: Risk of fire is anticipated during demolition.

Evaluation: A-: Significant Negative Impact A+: Significant Positive Impact

B-: Some Negative Impact

B+: Some Positive Impact
C: Impacts are not clear, need more investigation

D: No Impacts or Impacts are negligible, no further study required

Note: CL: Closing, TM: Termination. ATM: After Termination
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7.2 Impact Assessment on Air Quality

7.2.1  Prediction Item
The items to be predicted were as below:
- The impacts on air quality caused by the construction work of the proposed project;

- The impacts on air quality caused by the closing work of the proposed project.

71.2.2 Prediction Area

The area where the impacts are to be predicted was set in the proposed project site.

7.2.3  Prediction Period
The prediction periods were as below:

- The prediction period in construction phase was set the duration of the construction work
conduction.

- The prediction period in closing phase was set the period of the closing work conduction.

7.2.4  Prediction Method
The impacts on air quality were predicted by the following method:

- To examine the impacts on air quality caused by the construction work and related activities in
reference to similar projects in construction phase

- To examine the impacts on air quality caused by the closing work of the proposed project in
closing phase.

7.2.5  Prediction Result
1) Prediction result in construction phase

Fugitive dust would arise from the bare area of construction site associated with transmission tower.
Therefore, the contractor would control the implementation schedule of construction work so as to
minimize generation of bare area as much as possible. In addition, sprinkling of water as
environmental management plan would be implemented by proper timing in order to avoid diffusion
of dust during construction phase.

Besides, air pollutants will be emitted from operating construction machineries and moving vehicles
during construction phase. However, the impacts on air quality might be limited because the project
does not include large scale construction works. In addition, the contractor would control the
implementation schedule of construction work so as to avoid excessive idling of construction
machineries/vehicles and concentration of construction work.

2) Prediction in closing phase
Basically, in consideration of the life span of facilities, the transmission line and substation is not

expected to close in the immediate future. However, in case the facilities should be closed for any
reasons, the impacts on air quality in closing phase are expected to be limited, which are similar to
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those in construction phase. It is because construction equipments and vehicles for demolition work
which might emit air pollutants and dust will operate only a short time and mitigation measures shall
be introduced so as to minimize the impacts.

7.3 Impact Assessment on Water Quality

7.3.1  Prediction Item
The items to be predicted were as below:
- The impacts on water quality caused by the construction work of the proposed project;

- The impacts on water quality caused by the closing work of the proposed project

7.3.2 Prediction Area

The area where the impacts are to be predicted was set in the proposed project site.

7.3.3  Prediction Period
The prediction periods were as below:

- The prediction period in construction phase was set the duration of the construction work
conduction.

- The prediction period in closing phase was set the period of the closing work conduction.

7.3.4  Prediction Method
The impact on water quality was predicted by the following methods:

- The prediction period in the construction phase, the forecasting of impact on wastewater by the
construction work and related activities will be referred to similar projects.

- To examine the impacts on water quality caused by the closing work of the proposed project in
closing phase.

7.3.5 Prediction Result

Q) Prediction result in construction phase

Generally, muddy water would be discharged from the earthwork construction site as a result of
rainfall on the exposed construction area. The contractor would examine the implementation schedule
of construction work so as to minimize the generation of exposed areas as much as possible and set up
settling ponds if necessary.

2 Prediction result in closing phase

Basically, in consideration of the life span of facilities, the transmission line and substation is not
expected to close in the immediate future. However, in case the facilities should be closed for any
reasons, drainage from demolition works may deteriorate water quality. But the impacts on water
quality in closing phase are expected to be limited which are similar to those in construction phase,
since the demolition work won’t be large in scale and mitigation measures shall also be introduced
properly, which are similar to those in construction phase.
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7.4 Impact Assessment on Solid Waste

7.4.1  Prediction Item
The items to be predicted were as below:
- Construction waste generated by the construction work of the project site.

- Solid waste generated by the proposed project in closing phase.

7.4.2 Prediction Area

The area where the impacts are to be predicted was set in the proposed project site.

7.4.3  Prediction Period
The Prediction periods were as below:

- The prediction period in construction phase was set the duration of the construction work
conduction.

- The prediction period in closing phase was set the period of the closing work conduction.

7.4.4  Prediction Method
The impacts on solid waste were predicted by the following methods.

- To examine generation status of solid waste by the construction work and related activities by
reference to similar projects in construction phase

- To examine generation status of solid waste by the closing work and related activities to by
reference to similar projects in closing phase.

7.4.5 Prediction Result

1) Prediction result in construction phase

The impact of the construction wastes on the surrounding area is estimated to be small, although
wastes from excavation and structure removal works are estimated. Most of construction wastes might
be recycled and reused in the construction work as much as possible. On the other hand,
non-recyclable solid waste will be disposed properly. Therefore, though the construction work for
transmission line would generate construction wastes from excavation and structure removal, the
generation status of these wastes are expected to be small. Generation status of construction soil by
substation development is also estimated to be small since the existing status of the proposed project
site for substation is already flatland.

(2) Prediction result in closing phase

Basically, in consideration of the life span of facilities, the transmission line and substation is not
expected to close in the immediate future. However, in case the facilities should be closed for any
reasons, solid waste from cuttings and removal of buildings/plant facilities will be generated from
demolition work. However it is estimated that the amount of these waste would be limited because
scrap materials generated by removal of structures would be utilized as recyclable materials as much
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as possible and the rest of waste would be disposed to the existing dumping sites in accordance with
Myanmar’s law and regulations.

7.5 Impact Assessment on Noise and Vibration Level

7.5.1  Prediction Item

The items to be predicted were as below:
- Noise and vibration associated with the construction work of the proposed project;
- Noise and vibration associated with the operation work of the proposed project;

- Noise and vibration associated with the closing work of the proposed project;

7.5.2  Prediction Area

The area where the impacts are to be predicted was set in and around the proposed project site. The
prediction points are the houses in the community.

7.5.3  Prediction Period

The prediction periods were as below:

- The prediction period in construction phase was set the duration of the construction work
conduction.

- The prediction period in operation phase was set the duration of operation work condition.

- The prediction period in closing phase was set the period of the closing work conduction.

7.5.4  Prediction Method

The impact was conducted to estimate the noise and vibration level increased by construction and
closing work emission by using formula prepared by the institute of noise control engineering of Japan
(noise) and formula prepared by public works research institute of Japan (vibration). The methodology
of the impact prediction was described below:

Q) Method for construction and closing noise prediction

According to the construction plan, one excavator will be used for transmission tower construction and
closing work. In order to forecast noise level from construction and demolition activities, the
following formula prepared by the institute of noise control engineering of Japan is adapted.

r
LC = LSource -8-20 Ioglo (_j
fo
Lc: Noise Level at evaluation poin [dB]t

ro: Distance from source to measurement point [m] (=1m)
r: Distance from source to evaluation point [m]
(2) Method for construction and closing vibration prediction

In order to forecast vibration level from construction and closing activities, the following formula
prepared by public works research institute of Japan is adapted.
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L, = L,,, —15l0g,| — |~8.68a(r —r,)

L: Vibration Level
Lro: Vibration Level at rQ

ro: Distance from Source to Measurement Point (=1m)

r: Distance from Source to Evaluation Point

o: Internal reduction coefficient in ground (Normal: 0.01, Hard Rock: 0.001)
3 Method for operation noise and vibration prediction

To examine generation status of noise and vibration by the operation work and related activities to by
reference to similar projects in operation phase.

7.5.5 Prediction Result

D Prediction result in construction and closing phase

1) The result of Noise prediction

In order to forecast noise impact from construction and closing activities, heavy equipments are set
based on the existing construction plan. Noise level at source is set based on the ratio of operation time
with noisy work of heavy equipments as shown in the following formula;

Lp L Ambient

Ly =10l0g,,(a-10% +(1-a)-10 © )

source

Lp: Sound power level [dB]
Lambient: Ambient noise level [dB] (55 dB)
(*Based on the result of environmental survey as N-1 Day time of weekdays)
Lsource:  Noise level at source [dB]
a: Ratio of operation hours with noisy work (0.7=70% of each hour)

Source: Residential Noise Environment Plan , Institute of Noise Control Engineering of Japan / Japan, 1997

Figure 7.5-1 shows result of noise measurement of small excavator. According to this result, all heavy
equipment less than 70 dB noise levels at 7m distance from the source. And, the difference between
noise level of low noise type excavator and ordinary excavator were defined 5 dB by Japan
Construction Machinery and Construction Association at “Hand Book of Noise and Vibration
Countermeasures for Construction Work” Therefore, condition for construction noise forecast has set
as Table 7.5-1.
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Source: Residential Noise Environment Plan, Institute of Noise Control Engineering of Japan / Japan, 1997
Figure 7.5-1 Noise Measurement of Low Noise Type Small Excavator with Maximum Idling
Engine Speed at 7 m Distance
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Table 7.5-1 Condition for Construction Noise Forecast

. . - Noise Level at Source
Kind of Construction Hea\I/Ey Eqwtpment Lp [dB (A)] No. of Party
. xcavator
Excavation for groundwork (Ordinary Type of Small Excavator) 8 1

Source: Residential Noise Environment Plan , Institute of Noise Control Engineering of Japan / Japan, 1997
Hand Book of Noise and Vibration Countermeasures for Construction Work -3 Edition,
Japan Construction Machinery and Construction Association / 2003

Table 7.5-2 shows prediction results of construction noise. In the evening time, less than 5 m areas
from houses in residential area will be prohibited to implement the construction and closing work. In
the night time, less than 8 m areas from the residential area will be also prohibited to operate to
implement the construction and closing work.

Hence, it is judged the noise generated in construction and closing work of 230kV transmission line
and substation development project would be well controlled and managed, and would not cause any
significant impact on noise.

Table 7.5-2 Prediction Results of Noise

Distance = Target Noise Level for the Monastery and Residence
from Houses CEEEE i ing ti i i
d Noise Day time (Leq) | Evening time (Leq) | Night time (Leq)
near the Level (7am-7pm) (7pm-10pm) (10pm-7am)
project site 75 dB 60 dB 55 dB
5m 60 dB OK NG NG
6m 58 dB OK OK NG
7m 57 dB OK OK NG
8m 55 dB OK OK NG
9m 54 dB OK OK OK
10 m 53 dB OK OK OK

Note: NG: No Good (It exceeds the standard.)
Source: IEE Study Team

2) The result of vibration prediction

Table 7.5-3 shows condition for construction vibration forecast. Among construction works,
compacting for groundwork was adopted as main construction work and one of the highest vibration
works of 230kV transmission line and substation development project.

Table 7.5-3 Condition for Construction Vibration Forecast

Kind of Construction Heavy Equipment Unit VI'_bvr?(tj'g? Level No. of Party
Compacting for groundwork | Compacting Machine 66 1

Source: Technical Guideline on Environmental Impact Assessment on Road Construction Project,
Highway Environment Research Institute/Japan, 2007

Table 7.5-4 shows Prediction results of vibration. The vibration levels at all distances would be
forecasted less than target vibration level for construction and closing work. However, prohibited
operation time will be set same as noise result for safety.

Hence, it is judged the noise generated in construction and closing work of 230kV transmission line
and substation development project would be well controlled and managed, and would not cause any
significant impact on vibration.

Table 7.5-4 Prediction Results of Vibration

Distance d Target Vibration Level for the Monastery and Residence
from Houses Rotecasie i T ; ;
Vibration Day time (Leq) Evening time (Leq) Night time (Leq)
near th? Level (7am-7pm) (7pm-10pm) (10pm-7am)
priojectsite 65dB 65 dB 60 dB
5m 55 dB OK OK OK
10m 50 dB OK OK OK

Source: IEE Study Team
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2 Prediction result in operation phase

According to results of noise and vibration measurement near substation in Myanmar, one transformer,
which is similar size as this Project, generated 70-76 dB (A) noise level at 1 meter distance from the
transformer. Regarding vibration level, the transformer generated approximately 40 dB vibration level
next to the source at a substation.

It is expected that the noise and vibration impacts from the substation will not be significant impact on
the surround residential area, because it is enough distance (approximately 250m) from boundary of
substation to the residential area to reduce impact on noise and vibration levels.

Hence, it is judged the noise and vibration generated in operation of substation would not cause any
significant impact to the surrounding area.

7.6 Impact Assessment on Land Acquisition

7.6.1  Prediction Item
The items to be predicted were as below:

- Impact on land acquisition generated by the 230kV transmission line and substation
development project

7.6.2 Prediction Area

The area where the impacts are to be predicted was set in the proposed project site.

7.6.3  Prediction Period

The prediction period in construction phase was set the duration of the construction work conduction
for 230kV transmission line and substation development.

7.6.4  Prediction Method
The impacts on land acquisition were predicted by the following method:

- To predict degree of impacts, and its mitigation measures and countermeasures based on the
socio-economic survey for PALs (Project Affected Lands) and PAPs (Project Affected Persons).
(See Appendix-9 for Abbreviated Resettlement Action Plan (ARAP))

7.6.5 Prediction Result

In the planning stage, the transmission line route was selected by avoiding resettlement. In addition,
95 % of the transmission line route is in the right of way (ROW) of the existing road which belongs to
MOC to avoid land acquisition as much as possible. On the other hand, only 5% of transmission line
route is necessary to be installed on private land. Result of Land Acquisition Cost

As a result of socio-economic survey in 2014, there were four numbers of PALs. According to the
result of continuous negotiation with these four land owners and field survey, the number of PALSs is
reduced to two in August, 2017. The reason why the number of PALSs is reduced to two is that the
land owners requested the Project proponent to change the transmission line route to reduce the impact
of their land during negotiation with land owners and stakeholder. The Project proponent changed the
transmission line route to meet the request of land owners as much as possible if it was feasible
technically and economically. The meeting minutes, participants list, evidence letter and photos of
Stakeholder Meeting, Public Consultation Meeting and PAPs meetings are attached in Appendix 5.
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Two land owners in Bayet village Tract are identified as PAPs. Table 7.6-1 shows expected land
acquisition cost for potential affected land of 39.3 ft x 39.3 ft (12 m x 12 m) for each PAP. It was
calculated as below.

Amount of Land Acquisition Cost = Area of Potential Affected Land x Unit Price

where, Amount:  Amount of Land Acquisition Cost (MMK)
Unit price: Unit price of Affected Land (MMK/acre)

Table 7.6-1 Expected Land Acquisition Cost

Potential Potential Unit Price Land
No | Township | Village | Land Owner Affected Affected (MMK/ft?) Acquisition
Land (acre) Land (ft?) Cost (MMK)
1 . Mr. E 0.23 1,550 -
5 Thanlyin Bayet Mr F 0.23 1550
Total

Source: IEE Study Team

Recommendation: The project owner is not used to paying land compensation for construction of
transmission towers. It is recommended to give land compensation to land owners for construction of
transmission towers on farmland in accordance with Farm Land Law (2012). It is stipulated in
paragraph 67 (b) in Farmland Land Rule (2012) that

“67 (b) Compensation for Land

1) Value calculated based on the current market price of the farmland of that area, in
confiscating farms in the long term interests of nation for the non-profitable construction
activities and national security

2) In confiscating lands in the long term interests of nation for the purpose of utilizing
the profitable business, amount agreed by the person interested or amount which is not lower
than the amount calculated based on the current market price of that area, according to the
type of the business, by Compensation Calculation Body organized by the Central Farmland
Management Body.”

In this project, the land compensation is not planned to give to land owners.
Q) Compensation for Crops

Table 7.6-2 shows the amount of compensation for crops. Table 7.6-2 shows the amount of crop
compensation for the potential affected land of 100 ft x 100 ft (0.23 acre) during construction for each
land owner. The Compensation Committee calculated the crop compensation through detailed
measurement as below.

Amount = Area % Unit Price x 3 (Years)

where, Amount: Amount of Compensation for Crops (MMK)
Area: Affected Area (acre)
Table 7.6-2 Amount of Compensation for Crops
Amount of

Type of Cost Affected :
D No | Land Owner Season | Compensation for
Estimation Land (acre) Crops (MMK)
1 ImrE 023 Rain 208,725
o Dry 341,550
Cost Estimation A :
5 | Mr E 0.23 Rain 208,725
' ) Dry 341,550

Source: Compensation Committee
2) Compensation for Temporary Land Use

In case that the temporary land use will be occurred during the agricultural season for the construction
works, the compensation will be paid for loss of crop. However, if there is no temporary land use, or
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the construction work are conducted during the agricultural off-season, the compensation for crops
will not occur.

7.7 Impact Assessment on Occupational Health and Safety

7.7.1  Prediction Item
The items to be predicted were as below:
- The impacts on occupational health and safety associated with construction/operation/closing
works of the proposed project.
7.7.2  Prediction Area

The area where the impacts are to be predicted was set in the proposed project site.

7.7.3  Prediction Period
The prediction periods were as below:

- The prediction period in construction phase was set the duration of the construction work
conduction.

- The prediction period in operation phase was set throughout the period of operation of the
transmission line and substation.

- The prediction period in closing phase was set the period of the closing work conduction.

7.7.4  Prediction Method
The impacts on occupation health and safety were predicted by the following methods:

- To examine the impacts on occupational health and safety associated with the construction
work in construction phase by considering the construction work plan

- To examine the impacts on occupational health and safety associated with the operation work
by considering similar projects

- To examine the impacts on occupational health and safety associated with the closing work by
considering of similar projects

7.7.5  Prediction Result
1) Prediction result in construction phase

Minor negative impacts on occupational safety are inevitable during construction phase since the
construction work of the project especially the 230 kV transmission line and substation development
work contains some risk of accident at work site as follows,

- Live power lines,
- Working at height,
- Electric and magnetic fields,

- Exposure to chemicals
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To minimize the risks, working condition during construction should be managed by the contractor
based on Occupational Health and Safety Law (Draft, 2017) in Myanmar. The OHS training should
contain as follows.

)

Explanation about handling of machinery, equipment and waste disposal safely for workers
and the surrounding area

Explanation about necessity of adequate healthcare facilities (first aid) within construction
sites.

Explanation about necessity of basic sanitation and healthcare issues, general health and safety
matters, and on the specific hazards of their work.

Explanation about necessity of personal protection equipment for workers, such as safety boots,
helmets, gloves, protective clothing, spectacles and ear protection.

Explanation about necessity of fire-fighting equipment such as potable extinguishers.
Explanation about prevention and emergency response plan

Explanation about instruction, notice, danger signs, posters and signboards regarding OHS

Prediction result in operation phase

Occupational health basic level monitoring station is preferred in the project site, and professional
personnel and necessary instruments shall be prepared. Settings of labor safety and industrial health
monitoring station, instruments and devices may be arranged together with the environmental
protection monitoring station. The occupational health plans should be built based on Occupational
Health and Safety Law (Draft, 2017) in Myanmar. The occupational health plans should contain as
follows.

®)

Providing personal protection equipment
Clean drinking water facilities for all workers.

Adequate protection to the general public, including safety barriers and marking of hazardous
areas.

Septic tank and garbage bins will be set up in substation, which will be regularly cleared to
prevent outbreak of diseases.

Prediction result in closing phase

Basically, in consideration of the life span of facilities, the transmission line and substation is not
expected to close in the immediate future. However, in case the facilities should be closed for any
reasons, minor negative impacts on occupational health and safety which are similar to those in
construction phase are inevitable in closing phase. Therefore mitigation measures shall be introduced
during closing phase as well, which are similar to those in construction phase.
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7.8 Impact Assessment on Community Health and Safety

7.8.1  Prediction Item
The items to be predicted were as below:
- The impacts on community health and safety associated with construction/closing phase of the
project.
7.8.2  Prediction Area

The area where the impacts are to be predicted was set in and around the proposed project site.

7.8.3  Prediction Period
The prediction periods were as below:

- The prediction period in construction phase was set the duration of the construction work
conduction.

- The prediction period in closing phase was set the period of the closing work conduction.

7.8.4  Prediction Method
The impacts on community health and safety were predicted by the following method:

- To examine the impacts on community health and safety associated with
construction/operation/closing works of the proposed project by considering the project plan.

7.8.5  Prediction Result
1) Prediction result in construction phase

Minor negative impacts on community safety are inevitable during construction phase; especially the
transmission line and substation development work contains some risk of electrocution at work site.

To minimize the risks of the accident, working condition during construction will be managed by
contractor based on OHS training stipulated in international guidelines such as EHS Guidelines by IFC
The OHS training should contain as follows,

- Preparation of sign and barriers and (e.g. locks on doors, use of gates, use of steel posts
surrounding transmission towers, particularly in urban areas), and education / public outreach
to prevent public contact with potentially dangerous equipment.

- Installation of grounding conducting objects (e.g. fences or other metallic structures) installed
near power lines, to prevent shock.

(2)  Prediction result in closing phase

Basically, in consideration of the life span of facilities, the transmission line and substation is not
expected to close in the immediate future. However, in case the facilities should be closed for any
reasons, minor negative impacts on community health and safety in closing phase are expected to be
limited similar to those in construction phase. Therefore mitigation measures shall be introduced
during closing phase, which are similar to those in construction phase.
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7.9 Impact Assessment on Risks of Infectious Disease such as AIDS/HIV

7.9.1 Prediction Item
The items to be predicted were as below:

- Risks for infectious disease such as AIDS/HIV in and around the proposed project site which
might be increased by construction work

- Risks for infectious disease such as AIDS/HIV in and around the proposed project site which
might be increased by the closing work.

7.9.2 Prediction Area

The area where the impacts are to be predicted was set in and around the proposed project site.

7.9.3  Prediction Period
The prediction periods were as below:

- The prediction period in construction phase was set the duration of the construction work
conduction.

- The prediction period in closing phase was set the period of the closing work conduction.

7.9.4  Prediction Method
The risks of infectious disease were predicted by the following methods:

- To examine risks for infectious disease such as AIDS/HIV in construction phase by considering
the construction work plan for the proposed project;

- To examine risks for infectious disease such as AIDS/HIV in operation phase by considering
the similar project;

7.9.5  Prediction Result
1) Prediction result in construction phase

Risks of infectious diseases for labors are expected to be raised during construction work due to the
inflow of the construction workers from outside. In order not to spread the infectious disease in and
around the labor camps and the construction site, sanitary facilities such as toilet and septic tank shall
be adequately installed in the proposed project site.

(2) Prediction result in closing phase

Basically, in consideration of the life span of facilities, the transmission line and substation is not
expected to close in the immediate future. However, in case the facilities should be closed for any
reasons, there might be at risks of infectious disease in closing phase, which are similar to those in
construction phase. Therefore, preventive measures against infectious disease similar to those in
construction phase shall be introduced in closing phase as well.
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7.10 Impact Assessment on Flood Risk

7.10.1 Prediction Item
The items to be predicted were as below:

- Flood risk increased by the construction and operation of the proposed project.

7.10.2 Prediction Area

The area where the impacts are to be predicted was set in and around the proposed project site.

7.10.3 Prediction Period
The prediction periods were as below:

- The prediction period in construction phase was set the duration of the construction work
conduction.

- The prediction period in operation phase was set throughout the period of operation of the
transmission line and substation.

7.10.4 Prediction Method
The flood risk was predicted by the following method:

- To confirm flood potential risks in and the surrounding area in construction/operation phase of
the proposed project in reference to past analysis

7.10.5 Prediction Result

Q) Prediction result in construction phase

Since there are potential risks for flood during the rainy season in the proposed project site due to the
topographic condition, the construction work will be scheduled to be implemented during dry season
as much as possible in order to prevent flood damage.

(2) Prediction result in operation phase

Proposed substation site is located near Thilawa SEZ (Class A/Zone A) area. The development plan of
Thilawa SEZ (Class A/Zone A) has already prepared in Feasibility Study (F/S) by Japanese companies.
The F/S conducted flood risk analysis due to rainfall by 100 years return period anlayis in the upper
course of Yangon River, storm surge analysis and hearing survey of flood disaster in the Thilawa SEZ
(Class A/Zone A area).

1) Flood water level (100 years return rainfall) = +4.9m (Above mean sea level)
Note: This data is calculated based on the formula as below.
Highest recorded water level of yangon river + Inundation height by rainfall

424 m+0.622m=49m

2) Storm surge analysis in Yangon River : +6.5 m (Above mean sea level)
3) Hearing survey of flood disaster : +5.5 m (Above mean sea level)
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In F/S, it is proposed that the height of perimeter dyke should be higher than +6.5 m (Above mean sea
level). In accord with the past analysis, the proposed substation site poses potential risks for flood.
Therefore, substation site is recommended to build at land level higher than +6.5m (Above mean sea
level). The elevation of ground level, buildings and foundation of transformers in Thilawa power plant
with reference to the above mean sea level are as follows.

The elevation of ground level: +5.6 m (Above mean sea level)
The elevation of floor level of all buildings: +6.1 m (Above mean sea level)

The elevation of concrete foundation of Transformers: +6.0 m (Above mean sea level)

7.11 Impact Assessment on Risk of Fire

7.11.1 Prediction Item
The items to be predicted were as below:
- Risks for fire raised by the construction and operation work of the proposed transmission line
and substation;
7.11.2 Prediction Area

The area where the impacts are to be predicted was set in the proposed project site.

7.11.3 Prediction Period
The prediction periods were as below:

- The prediction period in construction phase was set the duration of the construction work
conduction.

- The prediction period in operation phase was set throughout the period of operation of the
transmission line and substation.

7.11.4 Prediction Method
The risks for fire were predicted by the following method:

- To examine risks of fire due to the construction/operation work by considering the
construction/operation work plan of the proposed project;

7.11.5 Prediction Result
Q) Prediction result in construction phase

Risks of fire in construction phase is expected to be little because the construction work for the
proposed project does not include large scale works using fire. However, the risks cannot be
eliminated because some activities taken by the construction workers such as smoking or cooking
could lead to fire in the proposed project site. To reduce the risks for fire as much as possible, working
condition will be managed by contractor through provision of the safety education, the training for the
construction workers by reference to OHS training stipulated in the international guidelines such as
EHS Guidelines by IFC, and proper arrangement of hydrants.
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2 Prediction result in operation phase

Operation of transmission line and a substation has potential risks of fire due to high voltage electricity
and overheat to electric machineries and equipment. DPTSC should manage and monitor aging of
facilities for safety. Recommended mitigation measures on risks of fire for transmission line and
substation development shall be prepared.
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CHAPTER 8: ENVIRONMENTAL MANAGEMENT PLAN

8.1 Environmental Management Plan

Environmental Management Plan consists of two components 1) mitigation and consideration
measures taken in the course of the project implementation were examined based on project
description and result of EIA, SIA, HIA, and ERA and 2) monitoring plan to confirm taken mitigation
and consideration measures properly and to confirm environmental levels in construction and
operation and closing stages through environmental measurement.

8.1.1 Mitigation and Consideration Measures

Table 8.1-1 to Table 8.1-4 show the mitigation and consideration measures at before construction
phase, construction phase, operation phase and closing phase. Mitigation measures of construction and
closing works will be implemented by contractors except for the works related to after care of landfill.
Mitigation measures of operation will be implemented by the project proponent. All the mitigation
measures for all stages will be responsible for the Project proponent.

Table 8.1-1 Mitigation Measures Before Construction Phase
Category Item Mitigation and Consideration Measures

SIA Land Acquisition - Compensation committee shall set compensation price for land acquisition
due to construction of transmission towers.
- The project proponent shall provide advance notice of operations and prohibited
operation time to affected households.
HIA Occupational Health and - Consideration of working conditions will be planned based on Occupational Health
Safety and Safety Law (Draft, 2017) in Myanmar, EHS General Guidelines and EHY
Guidelines for Electric Power Transmission and Distribution by IFC.

Community Health and Safety | . congideration of community health and safety will be planned based on IFC
Performance Standards on Environmental and Social Sustainability, IFC Performance
Standards on Environmental and Social Sustainability, IFC General EHS Guidelines,
EHS Guidelines for Electric Power Transmission and Distribution.

Risks of Infectious - Measures of infectious disease will be planned as follows.
Disease such as AIDS/HIV * Plan for prevention of infectious disease from spreading
* Awareness Training plan for construction workers.
ERA Flood risks - Proper elevation level will be set to avoid flood risks such as heavy rain and
Cyclone.
Risks of Fire - Plan for prevention of fire due to various reasons especially electric leakage

Source: IEE Study Team

Table 8.1-2 Mitigation Measures during the Construction Phase

Category Item Mitigation and Consideration Measures

EIA Air quality - Sprinkling water around preservation area such as residence

- Prohibition of idling will be implemented.

- Intensive operating of the construction machinery will be avoided.

- Construction equipment, machines and vehicle will be inspected and maintained
regularly

- Machines, construction equipment and construction waste will be stored at the
designated storage area.

Water quality - Settling ponds or simple turbid water treatment will be installed as necessary.
- Simple wastewater treatment facility will be set up in construction site as necessary.
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Category Item Mitigation and Consideration Measures
Solid Waste

- Re-utilization of construction soil.

- Appropriate disposal of construction waste and solid waste.

- Usage of hazardous and chemical substance will be recorded and updated regularly.

- Hazardous and chemical substance, which are to be disposed, will be stored at the
designated storage area and entrusted to dispose by Kyauktan Township or Thanlyin
Township Development Committee or other proper organizations.

Noise/ Vibration - Installation of soundproof sheet at the places where it is neighbor to preservation area
such as residence and pagoda as necessary.

- Obey maximum driving speed.

- Advanced notice of operations and prohibited time near preservation area.

SIA Land Acquisition - Crop compensation will be paid for land acquisition for construction of transmission
towers.

HIA Occupational Health and | - Wobrking condition during construction will be managed by DPTSC based on

Safety Occupational Health and Safety Law (Draft, 2017) in Myanmar, IFC Performance

Standards on Environmental and Social Sustainability, IFC General EHS Guideline and

EHS Guidelines for Electric Power Transmission and Distribution.
as follow.

*Provision of adequate healthcare facilities (first aid) within construction sites.

*Conducting training for all construction workers about basic sanitation and
healthcare issues, general health and safety matters, and specific hazards at their
work.

*Providing personal protection equipment for workers, such as safety boots,
helmets, gloves, protective clothing, spectacles and ear protection.

*Providing clean drinking water for all workers.

*Providing adequate protection to the general public, including safety
barriers and marking of hazardous areas.

*Safe access across the construction site.

*Adequate drainage throughout the construction site to ensure that disease
vectors cannot live in stagnant water bodies and in puddles.

*Septic tank and garbage bins will be set up at construction site and they will be
regularly cleared by the contractors to prevent outbreak of diseases.

*The contractor will arrange the temporary integration of waste collection from
work sites into existing waste collection systems and disposal facilities of nearby
communities.

Community Health and - Community health and safety will be managed by DPTSC based on IFC Performance
Safety Standards on Environmental and Social Sustainability, IFC General EHS Guidelines,
EHS Guidelines for Electric Power Transmission and Distribution as follows;

* Protecting the community from physical, chemical, or other hazards associated
with sites under construction and decommissioning.

* Avoid contact with hazardous materials, contaminated soils and other
environmental media, buildings that are vacant or under construction, or
excavations and structures which may pose falling and entrapment hazards

* The incidence of road accidents involving project vehicles during construction
should be minimized through a combination of education and awareness-raising
training.

* Ensuring safety to the community due to various kinds of construction
machineries.

Risks for Infectious - The following measures due to infectious disease will be implemented as necessary.
Disease such as AIDS/HIV * Prevention of infectious disease from spreading.

* Conducting training for workers.

*Communication with local resident through meeting and dialogue.
IAccident - Same as mitigation measures for Occupational and Community Health and Safety.

- The incidence of road accidents involving project vehicles during construction
should be minimized through a combination of education and awareness-raising
training.

ERA Flood risks - All construction activities will be stopped and area of evacuation for workers will be
secured when weather forecast alerts flood risks such as heavy rain and cyclone.
Risks of Fire - Prevention of electric leakage, overheat to electric machineries and equipment
- Periodical training to worker for firefighting will be organized.

Source: IEE Study Team

Table 8.1-3 Mitigation Measures during Operation Phase

Category

Item

Mitigation and Consideration Measures

EIA

Noise and Vibration

- Enough distance shall be kept between the substation and receptors.

Insulating oil and fuel

- Transformer oil storage underground concrete tank shall be provided to prevent
contamination of soil from it.
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Category Item

Mitigation and Consideration Measures

EIA

Noise and Vibration

- Enough distance shall be kept between the substation and receptors.

Insulating oil and fuel

- Transformer oil storage underground concrete tank shall be provided to prevent
contamination of soil from it.

HIA Occupational Health and | - Consideration of maintenance work will be implemented based on Occupational
Safety (including | Health and Safety Law (Draft, 2017) in Myanmar, EHS General Guidelines and EHS
accident) Guidelines for Electric Power Transmission and Distribution by IFC.

Community Health and | - Consideration of community health and safety will be implemented based on IFC
Safety (including Performance Standards on Environmental and Social Sustainability, IFC General
accident) EHS Guidelines, EHS Guidelines for Electric Power Transmission and Distribution.

ERA Flood risks - Proper elevation level will be set to avoid flood risks due to heavy rain and cyclone.
Risks of Fire

- Appropriate management of maintenance work to reduce the risk of electric leakage
and overheat to electric machineries and equipment.

Source: IEE Study Team

Table 8.1-4 Mitigation and Consideration Measures for Closing Phase

Category Item

Mitigation and Consideration Measures

EIA

Air quality

- Sprinkling water around preservation area such as residence.

- Prohibition of idling will be implemented.

- Intensive operating of the construction machinery will be avoided.

- Construction equipment, machines and vehicle will be inspected and maintained regularly

- Machines, construction equipment and construction waste will be stored at the designated
storage area.

Water quality

Settling ponds or simple turbid water treatment will be installed as necessary

Septic tank will be set up in construction site.

Simple wastewater treatment facility from cement producing activity will be set up in
construction site as necessary.

Monitoring water quality for discharge water will be implemented.

Solid Waste - Re-tilization of construction soil at the site

- Appropriate disposal of construction waste

- Usage of hazardous and chemical substance will be recorded and updated regularly.

- Hazardous and chemical substance, which is to be disposed, will be stored at the designated
storage area and is entrusted to dispose by Yangon City Development Committee (YCDC) or
other proper organizations.

Noise/ Vibration - Installation of soundproof sheet especially at the places which is neighbor to preservation

area such as residence and pagoda as necessary
- Obey maximum driving speed
- Advanced notice of operations and prohibited time near preservation area

Insulating oil and
fuel

- Oil storage underground concrete tank shall be handled with proper care to prevent
contamination of surrounding environment from it.

HIA

Occupational
Health and Safety

- Working condition during demolition works will be managed by contractor based on
Occupational Health and Safety Law (Draft, 2017) in Myanmar, EHS General Guidelines

(including

accident) and EHS Guidelines for Electric Power Transmission and Distribution by IFC.
Community Health | community health and safety will be managed by the contractor based on IFC Performance
?i%%luding Safety Standards on Environmental and Social Sustainability, IFC General EHS Guidelines, EHS
accident) Guidelines for Electric Power Transmission and Distribution.

Source: IEE Study Team

8.2

Mitigation Measures for Termination and after Termination Phases

There is no anticipated the preliminary mitigation and consideration measures for termination and
after termination phases.
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8.3

Environmental Monitoring Plan

Environmental monitoring plan including monitoring items, location, before construction, during
construction, during operation, and at closing phase are shown in Table 8.3-1 to Table 8.3-4.
Monitoring for construction and closing works will be implemented by contractors. Monitoring during
operation will be implemented by the project proponent.

Regarding the entire monitoring process, the Project Proponent is committed that monitoring report
will be submitted to ECD every six months according to article (108) of Environmental Impact

Assessment Procedure for the operation stage.

Table 8.3-1 Monitoring Plan (Before Construction Phase)

: Responsible
Category Item Location Frequency Organizations
Common - Monitoring of planning for mitigation measures for Project site Once DPTSC/
construction phase Contractor
Land Acquisition t Record of payment for compensation of land acquisition Construction | As occasion DPTSC
of transmission tower. site arises

Source: IEE Study Team

Table 8.3-2 Monitoring Plan (Construction Phase of a substation and transmission line)

- Responsible
Category Item Location Frequency Organizations
Common - Monitoring of mitigation measures - Once/month Contractor
shown in Table 8.1-2.
Air Quality - NO;, PMyg, PM;5, SO, Construction site 2 times per year (dry Contractor
and rainy season)
Water Quality |- Water temperature, pH, SS, DO, Small stream near the 1 time (dry season) Contractor
BOD, COD, coliform count, oil and construction site of a
grease, Total Nitrogen, Total substation
Phosphorous
- Water temperature, pH, Turbidity Small stream near the 1 time (rainy Contractor
construction site of a seasons)
substation
=Record of installation of sheet to Near rivers and channels Once/3months Contractor
prevent muddy water and rainfall
Waste - Recording amount of solid waste Construction site Once/month Contractor
- Recording of management of
construction waste
- Recoding of hazardous and chemical
substance management
Flora and Fauna |- Number of cut trees and its species Construction site Once/month Contractor
Noise and - Noise and vibration level at the nearest receptor 24 hrs (peak period) Contractor
Vibration location off-site
Risks for - Status of measures of infectious Construction site Once/month Contractor
infectious disease disease
such as
AIDS/HIV
Occupational - Status of condition of occupational Construction site Once/month Contractor
health and safety safety and health
Community - Status of condition of community Construction site and As occasion arises Contractor
health and safety safety and health surrounding area
Source: IEE Study Team
Table 8.3-3 Monitoring Plan (Operation Phase)
. Monitoring . Responsible
Survey item Item Method | Location Frequency Orgaelizations
- Monitoring of mitigation Project site|Bi-annually (starting from DPTSC
Common measures the time of project operation)
IAir quality monitoring of CO,, [Site ITwice a year (Dry and Raining DPTSC
JAir Quality NO,, SO,, PM,s, PMyg measurement Season)
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: Monitoring i Responsible
Survey item Item Method | Location Frequency Organizations
BOD, COD, Oil and grease, pH, [Laboratory [Twice a year DPTSC
\Water Quality [Total coliform bacteria, Total analysis
Nitrogen, Total phosphorus,
Type and amount of solid waste, |Checking Monthly DPTSC
Solid Waste segregation of waste (hazardous |records
land non-hazardous), storage
Hazardous Usage of fuel Checlémg \Weekly DPTSC
Material records
Soil Oil/Fuel leakage from machine |Visual Daily DPTSC
Contamination inspection
. Noise level Site ITwice a year (First 3 years after |[DPTSC
Noise and measurement operation starts
\Vibration P )
Check irregular odor at septic ~ |Checking Monthly DPTSC
Offensive Odor ftank and working place records
. - Status of measures for Visual Project site|Quarterly DPTSC
Occupational . . .
loccupational safety and health  |inspection and
Health and d of worki id hecki
Safety - Record of working accident  [checking
records
c . - Status of measures for CheckingRecod  [\ehicle  [Once/month DPTSC
ommunity -
community safety and health route
Health .
- Record of accident related to
and Safety . et
construction activity
Flood risk -Record of flood and its response Project site|As occasion arises DPTSC
Risk for fire |- Record of fire and its response Project site|/As occasion arises DPTSC

Source: IEE Study Team

Table 8.3-4 Estimated Cost for Environmental Monitoring during Operation Phase (Yearly)

L . responsible
Survey Item Monitoring Item Location Frequency Cost (MMK) Organization
IAir Quality CO2, NO2, SO2, PMzs, 1 point Twice per year 3,920,000 DPTSC
PMao 16° 44' 28.45" N, (24-hours)
96° 16' 45.97" E
\Water Quality [BOD, COD, Oil and 2 points Annually 1,640,000, DPTSC
grease, pH, Total 16° 40' 20.35" N
coliform bacteria, Total | 96° 17'19.17" E;
Nitrogen, Total 16° 39' 28.13" N
phosphorus, Total 06° 16' 6.67" E
suspended solids
Noise and Noise level (dB)and 1 point Twice per year 3,368,000 DPTSC
\Vibration \vibration level (dB) 16° 44' 28.45" N, (24-hours)
96° 16'45.97" E
Source: IEE Study Team
Table 8.3-5 Preliminary Monitoring Plan (Closing Phase)
Category Item Location Frequency o?;i%??;g)lre]s
Common - Monitoring of mitigation measures - Once/month Contractor
Air Quality - TSP, PMyg, SO,, NOX, PM Construction site (1 point) 1 week /3 month | Contractor
(Peak time)
Water Quality - Water temperature, pH, SS, DO, Outlet of septic tank (1 point) Once/2 month Contractor
BOD, COD, coliform count, oil
and grease, chromium
Solid Waste - Amount of solid waste Construction site Once/month Contractor
- Recording of management of
construction waste
- Recoding of hazardous and
chemical substance management
Noise and Vibration |- Noise and vibration level Sensitive area such as residence |24 hrs/3 months | Contractor
around the proposed construction | (peak period)
site (1 point)
Sensitive area such as residence | 24hrs (peak | Contractor
along the route for on-site | period)
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. Responsible
Category Item Location Frequency Organizations
vehicles (1 point)
Risks for infectious |- Status of measures of infectious Construction site Once/month Contractor
disease such as disease
AIDS/HIV
Occupational health |- Status of condition of occupational | Construction site Once/month Contractor
and safety safety and health
Community health |- Status of condition of community Construction site and | As occasion | Contractor
and safety safety and health surrounding area arises

Source: IEE Study Team

Above monitoring plan will be carried out with environmental and social monitoring form for
construction of a substation and that of 230 kV Transmission Line as Appendix-4.

8.4 Cost of Mitigation Measures

The cost of environmental and social mitigation measures during construction stage to mitigate
environmental and social impacts is shown in Table 8.4-1. Environmental mitigation measures include
environmental monitoring of air quality, water quality and noise and vibration quality measurement.
Please see Appendix-8 for Quotation for Environmental Monitoring.

Table 8.4-1 Cost of Mitigation Measures and Environmental Monitoring

No. Project Unit Cost (MMK) Quantity (Times for Total Cost (MMK)
Environment/ Number
for Social)
I. Environment
1. | Substation (Dry Season) 5,521,472 1 5,521,472
2. | Substation (Rainy Season) 682,000 1 682,000
3. | Transmission Line (Dry Season) 5,521,472 1 5,521,472
4. | Transmission Line (Rainy Season) 682,000 1 682,000
Sub-total (1) 13,007,104
11. Social
1. | Crop Compensation 208,725 2 417,450
2. | Plant Removal Compensation 7,500 34 225,000
3. | Nursery plant plantation for compensation 100 87,000
of plant removal
4. | Stakeholder Meeting 2,523,400 1 2,523,400
5. | Public Consultation Meeting 3,205,400 1 3,205,400
6. | Social Survey 15,686,000 1 15,686,000
Sub-total (2) 6,545,250
Total 19,552,354

Note: 1) Land acquisition cost is not included in the above Table 8.4-1.
2) 1 USD= 1364 MMK

Source: IEE Study Team
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CHAPTER 9: EMERGENCY RESPONSE PLAN

9.1 Type of Risk Assessment

Following emergency risks are anticipated during the construction, operation and closure phase of a
Substation and Transmission Line.

a) Fire

b) Explosion

¢) Road Accidents

d) Medical injury including serious illnesses (heat stroke, heart attack)

e) Failure & Collapse of Formwork / Building Structure

f) Failure & Collapse of Heavy Machinery & Equipment

g) Adverse Weather & Flooding

h) Electrocution and electric shock

i) Gas Poisoning or Oxygen Deficiency While Working in Confined Space
j) Natural disasters (earthquake, floods, cyclones)

9.2 Institution

Emergency Response Team including Team Leader, Deputy Team Leader, an Incident Coordinator,
employees as well as workers shall be established to protect, prevent and prepare for the risks.
Emergency Response Team shall prepare Emergency Response Plan to implement the above purposes.

9.3 Responsibilities

9.3.1 Team Leader
The Project Manager shall:

Review and approve the Emergency Response Plan

Ensure the plan is effective and drills are conducted

Notify all incidents to the appropriate regulator within nominated timeframes
Review all evacuation drill follow-up reports and implement changes as required

9.3.2 Deputy Team Leader
Deputy Team Leader shall:

= Escalate any notification of emergency to the Deputy Warden

= Act as a contact person for persons located within their work area

= Sweep the work areas to ensure all personnel have safely evacuated and report to the Team
Leader

= Direct personnel to the evacuation area

= Take role call for personnel in work area and report to the Team Leader

= Liaise with the Team Leader and undertake instructions and duties as directed

= Provide assistance and support at the location of the emergency

= Initiate the incident reporting and investigation process

= Assist in securing the scene for the investigation process

= Participate in drills as required and treat as real life emergency
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= Assist in the post-drill meeting

9.3.3 Incident Coordinator
The Assistant shall:

= Assist in reviewing and updating the Emergency Response Plan as required

= Communicate the contents of the plan to all employees and workers on the site as well as
visitors during the site induction

= Assist in identifying the evacuating area

= Provide support and assistance during an emergency

= Provide first aid treatment to injured persons

9.3.4  Employees and workers
Employees and workers shall:

= Cease all activities when requested during an emergency event

= Proceed to the designated evacuation area, including during a drill

= Cease non-emergency related radio communication during an emergency
= Respond to all instruction and direction given during an emergency

= Participate in all emergency drills

94 Scope

The scope of the Emergency response plan shall include following points.

9.4.1 Protection Priorities
The protection priorities in the event of an emergency include:

1. Safety of People
2. Protection of the Environment
3. The safeguarding of construction/operation of a Substation and Transmission Line

9.4.2 Prevention

The prevention of hazards, accidents, occurrences and emergency situations shall be documented in
the substation comprising of the following:

1. Occupational Health and Safety Management Plan
2. Emergency Management Plan

9.4.3 Preparedness

To ensure that the Emergency Response Team is adequately prepared and trained for an occurrences,
processes and procedures in place. These include:

= Regular meetings and a minimum of a drill of site emergency processes every three months
and procedures, to ensure that each team member understands their role and responsibility.

= Collecting and collating data and documentation to assist them in implementing their role
more effectively. For example, contacts, maps, records, reports, etc.

= Identifying and maintaining contact details of possible support personnel or organization that
may be of assistance in the event of an emergency.
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9.5

Planning for emergencies

Emergency Response Team shall establish and maintain site-specific arrangements using the following
guidelines:

9.6

Prepare an Emergency Response Plan and complete the Emergency Contacts lists, along with
a Site Plan indicating assembly point at prominent locations around the project site

Include an effective method of ensuring that site visitors are accounted for

Include an effective “Emergency Alert” communication system

Establish and maintain a safe and effective evacuation route and assembly locations

Include appropriate and adequate firefighting equipment (extinguishers and signage)

Establish a reliable communications system (mobile phones, etc)

Appoint a Chief Warden and/or key personnel to take control during an emergency

Instruct workplace personnel in these procedures and ensure that they are fully aware of them
Maintain training records of all emergency training

Maintain an up-to-date daily list(s) of all personnel on the site including visitors

Conduct regular “Emergency Drills” to ensure the procedures are effective and that all
personnel are familiar with them.

Establish and maintain appropriate first aid resources and training

Identify local Doctors/Medical Centers

Identify the local emergency services

External Emergency Contact Number

The external emergency contact number is shown in below table.

Table 9.6-1 Emergency contact number

No Emergency Contact Organization Telephone
Service
1. Fire Brigade Emergency 191
Yangon Central Fire Station 01-252011, 252022
Kyauktan Fire Station 056-25502
Thanlyin Fire Station 09-44818-2533
2. Hospital and Emergency 192
Ambulance
Thanlyin Hospital 056-21511
Kyauktan Hospita
Yangon General Hospital 01-256112~15,
01-384493~5
Red Cross 01-383684
Traffic Police Ambulance 01-500005
Myanmar International SOS Yangon 01-667879
Asia Royal Cardic & Medical Centre 01-538055
3. Police Yangon Division Police 199
01-254437
245455
Head of Police force Yangon South District 09-422523722,09-966852229
Head of Police force Kyauktan Township 09-255841763
Head of Police force Thanlyin Township 09-5330184
Thilawa Police Station 191, 192
Head of Police force Thilawa 09-791659581
Thanlyin Police Station 191, 192, 056-21504
4. | Electricity Emergency 01-65666, 01-73666
Project Manager Office (1), South 01-8011035
Yangon Electricity Supply Corporation 01-215666
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No Emergency Contact Organization Telephone
Service
01-215146 (Call Center)
Thanlyin Electricity Supply Corporation 09-977275791 (Admin)
09-977275792 (Township Engineer)
Kyauktan Electricity Supply Corporation 056-25501, 056- 25505

09-977275793 ( Admin)
09-977275794 (Township Engineer)

Source: IEE Study Team

9.7 PROCEDURES

9.7.1  Registering of Personnel

The register book shall be maintained by the Deputy Emergency Response Team ensuring all
personnel, both workers including contractors and subcontractors and visitors register whenever they
in and out of the site office. The Deputy Emergency Response Team shall ensure that this register is
taken to the evacuation area and this will be used to conduct the role call.

9.7.2  Emergency Communication

In the event of an emergency, communications shall be via mobile phones. A list of emergency contact
numbers is provided in section 9.1 of this Chapter and will be posted on notice boards. The appropriate
emergency service shall be notified immediately in the event of an emergency.

9.7.3  Evacuation Area

Evacuation area, where personnel can be assembled in case of emergency, shall be prepared and
notified at notice boards. Emergency evacuation area is shown in Figure 9.7-1.

300m

Source: IEE Study Team
Figure 9.7-1 Emergency Evacuation Area of a Substation

9.7.4  First Aid Facilities

First aid facilities as shown in Figure 9.7-2 shall be located in the site office(s) during operation and
closure stage in a substation during operation stage. First aid Kits shall be easily accessible and left
unlocked at all times. First aid kit locations and trained first aiders and contact numbers shall be
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displayed on site notice boards. First aid kits shall be kept clean and checked and restocked as
necessary on a three-monthly basis.

Source: IEE Study Team
Figure 9.7-2 First Aid Kit during construction

9.7.5  Fire Equipment

Fire-fighting equipment shall be located in every site office(s) during construction, operation and
closure stage in a substation as shown in Figure 9.7-3. Fire-fighting equipment shall be easily
accessible at all times. Fire-fighting equipment locations and trained fire personnel and contact
numbers shall be displayed on site noticeboards. Fire-fighting equipment shall be tested and tagged by
a competent person every six months. Used fire extinguishers shall be promptly removed from service
and replaced immediately with a full replacement.

Source: IEE Study Team
Figure 9.7-3 First Aid Kit during construction

9.8 Flow Chart for communication during an emergency

Flow chart for communication during an emergency for each emergency risk such as fire, medical emergency,
etc... shall be prepared and posted on notice board. Flow chart for communication during fire is prepared as
shown in Figure 9.8-1.
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9.9

Figure 9.8-1 Flow chart for communication during emergency

Proper usage of herbicides along the Right of Way (ROW)

Environmental impact regarding herbicides usage along the right of way is minimized by the
utilization of appropriate equipment and the establishment of buffer zones near sensitive areas. An
environmentally responsible approach is facilitated by well-trained applicators, post-application
monitoring, and adherence to proper disposal practices, contributing to sustainability and the
minimization of harm to the environment. When clearing bushes and shrubs along a transmission line's
Right of Way (ROW) using herbicides, the selection of an eco-friendly herbicide, adherence to label
instructions, and consideration of factors such as timing and weather are primarily important.

9.9.1

Eco-friendly herbicide

The following factors will be considered to be eco-friendly herbicide:

>

>
>
>

Choosing herbicides that are readily biodegradable, meaning they break down into harmless
compounds over time, reducing environmental impact.

Using herbicides with low toxicity to humans, animals, and aquatic life. Look for products
that have been classified as low-risk or reduced-risk by regulatory agencies.

Preferring herbicides with short residual effects, as this reduces the risk of long-term
environmental impact and allows for quicker recovery of the ecosystem.

Choosing herbicides that do not significantly disrupt the soil structure or microbial activity,
supporting healthy soil ecosystems
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» Ensuring that the selected herbicide is approved by relevant regulatory agencies, indicating
that it meets safety and environmental standards.

» Considering herbicides with selective formulations that target specific types of weeds while
sparing desirable plants.

9.9.2  Adherence Label Instruction

The following factors will be considered regarding to adherence label instruction:
» Carefully reading the entire herbicide label, including the product name, active ingredients,
application rates, and safety precautions.
Using the recommended application rates specified on the label.
Ensuring that the herbicide is applied to target weeds specified on the label.
Storing herbicides securely in accordance with label instructions.
Well-trained applicators are only allowed for the facilitation of herbicides and post-application
monitoring.

YV VY

9.9.3 Timing and Weather Consideration

The following factors will be considered when the application of herbicides regarding to timing and
weather condition:

Considering the growth stage of the target weeds.

Choosing a time when weather conditions are favorable for herbicide uptake by plants.
Refraining from applying herbicides just before or during rainy periods.

Checking and adhering to wind speed recommendations on the herbicide label.

Avoiding spraying during temperature inversions.

Avoiding temperature extremes.

VVVYVYVY

9.10 Prevention of fire harzard along the Right of Way (ROW)

A fire hazard management plan for transmission lines aims to minimize the risk of fires along the lines,
protecting nearby communities and the environment. The key components of a fire hazard
management plan are vegetation management, line inspections and public awareness, the detail of
which are outlined in the following sub-sections. A well-defined emergency response plan outlines the
actions to be taken during a risk of fire.

9.10.1 Vegetation Management

The following factors will be applied in vegetation management along ROW:
» Clearing vegetation within the defined clearance zones around the transmission line.
» Using appropriate equipment and methods to ensure effective clearing while minimizing
environmental impact.
» Conducting inspections at least annually or as per regulatory requirements.
» Maintaining clear access routes for firefighting equipment and emergency responders.

9.10.2 Transmission Line Inspections

The following points will be done in sections of transmission line:

» Conduct regular inspections of the transmission lines to identify potential fire hazards,
including damaged equipment, loose fittings, or any signs of wear and tear.

» Integrating vegetation inspections during line inspections to identify encroachments and
potential fire fuel sources.
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9.10.3 Public Awareness

Public awareness is one of the important factor for fire prevention along ROW. Therefore, the
following points will be considered in raising public awareness:

>

YV Vv Y V VYV

Engaging with local communities to raise awareness about the potential fire hazards
associated with transmission lines.

Developing educational programs to inform the public about the importance of fire prevention,
proper reporting of hazards, and emergency response procedures.

Distributing informational materials, such as brochures or pamphlets, detailing fire safety
measures related to transmission lines.

Organizing public meetings to discuss the transmission line project, its fire prevention
measures, and address any concerns raised by the community.

Providing clear and easily accessible emergency contact information for reporting potential
fire hazards related to the transmission lines.

Collaborating with local fire departments and emergency services to enhance public awareness
and preparedness for fire incidents.
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CHAPTER 10: PUBLIC CONSULTATION

10.1 Outline of Stakeholder Meeting (SHM) and Public Consultation Meeting (PCM)

The outline of the stakeholder meeting, public consultation meeting and negotiation with three numbers of PAPs
from May, 2016 to Sep, 2017 is shown in Table 10.1-1. In summary, as of Sep, 2017, the total number of PAPs
is two and one PAP received the crop compensation and one PAP agreed for construction of a lattice tower on his
land. A series of meeting minutes, participants list, evidence letters and photos are attached in Appendix-5.

Table 10.1-1 Outline of SHM, PCM and Consultation Meetings with PAPs from 2014 to present

(Sep, 2017)
No. of
No. Stage Period Venue Partici Agenda and results
pants
. . . » Description of the Project
1 Scoping Stage 1263I(\J/I§rlcﬁ0 H&%?Xsngfgagﬂéﬁf in 35 » Dissemination of the EIA outcome
’ (SHM) 2014 ' Thanivin Townshi » Collection of comments and opinions on
Y P the project
Convention Hall of
9:30-10:30, | Housing Department » Description of the Project
2. DraﬁFl’Eé,:\AStage 1 September, | (Land Record 46 » Explanation of EIA results and EMP
( ) 2014 Department Branch » Questions and Answers
Office-2)
Flrstvtvlirtr;]erzllt:tsgrvey The project site in » To specify the Iocatio_n of affected land,
3. d 8 May, 2016 . - 15 affected area and Project Affected
epartments and local Thanlyin Township Persons (PAPs)
authorities
Second time site . .
h . . » To specify the location of affected land,
survey with related 28 May, The project site in .
4. departments and local 2016 Thanlyin Township 15 gﬁeCted aFEeAaPand Project Affected
authorities ersons (PAPs)
» To explain about the Project, the
. . . . affected land, affected area during
5. Consultation with 3 June, 2016 Thanlyin ~ Township 14 construction and after construction, the
PAPs GAD office . .
period of construction, etc...
» To respond the inquiry from PAPs
. L » Site survey together with PAPs
Site survey and qunl F};OJTe:\:vnssr:Ee ar:g » To show the proposed location of
6. Consultation with 6 June, 2016 Th I pan 14 Towers at the site to PAPs
anlyin Township S
PAPs GAD office » To respond the opinion of PAPS to
minimize the area of land loss
» To inform the result of consultation with
PAPs to Stakeholders
» To find solution how to solve the issues
Office No. (27), the to meet with the request of PAPs.
7 SHM 13 June, Ministry of Electricity 1 Result
’ 2016 and Energy in » The line route was modified to meet the
Naypyitaw request of PAPs. See meeting minutes in
Appendix-5.
» The number of PAP was reduced from
four to two.
» To explain about the modified proposed
Project, the affected land and to hear the
. . . . opinion of land owners
8 Consultation with all 5 July, 2016 Thanlyin Township 9
’ PAPs ' GAD office Result
» Got agreement from one number of
PAP.
9 PAIEET/:E::?\I/SQSV%CVH 14 July, 2016 'cl;hanlyin_ Township 5 » To hear the reply from the land owner
No. T-0 (a) AD office of Tower No. T-9 (a)
_ _ Thanlyin Township » To explain about the area of affected
Consultation with GAD  office and the land.
10. | PAPs who owns Tower | 8 Aug, 2016 - - - 11 » To explain about the procedure and
project site in Thanlyin h
No. T-50 Township amount of crop compensation
» To show the affected land at site.
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No.

Stage

Period

Venue

No. of
Partici
pants

Agenda and results

11.

Consultation with
PAPs who owns Tower
No. T-9 (a) and T-50

22 Aug, 2016

Thanlyin Township
GAD office and the
project site in Thanlyin
Township

14

> To explain about the area of affected
land.

12.

SHM

31 Jan, 2017

Office of Thilawa SEZ
Management
Committee (TSEZMC)
in Thilawa

15

» To inform all Stakeholders the schedule
of construction of 230 kV Transmission
Line

» To request cooperation from related
departments.

» To introduce each counterpart from each
related department.

13.

Crop Compensation
Giving Ceremony

26 April,
2017

Thanlyin
GAD office

Township

14

» To pay crop compensation to three
numbers of PAPs

» To respond the request of PAPs about
the location of towers

Result

» One PAP received the crop
compensation for the rainy season.

> Representatives of one PAP attended the
ceremony but he did not receive the
compensation.

» After the ceremony, proposed location
of Tower No. T-50 was shown to the
representatives of PAPs at the site.

14.

Consultation with one
PAP who does not
agree

18 May,
2017

The project site of
Tower T-50 in
Thanlyin Township

> Site visit together with representatives
of PAPs for Tower No. T-50

Result

» Based on the result of negotiation with
representatives of the owner of Tower
No. T-50, the line route was changed to
reduce to area of land affected although
it costs more. See meeting minutes in
Appendix-5.

» The number of PAPs was changed from
three to two.

15.

Consultation with one
PAP who does not
agree

21 July, 2017

The project site of
Tower T-9 (A) in
Thanlyin Township

» Site visit together with a staff of Ba Yet
village tract from GAD for Tower No.
T-9 (A) in response to the complaint
letter submitted by the land owner of
T-9 (A) to oppose the construction of
T-9 (A) at the proposed location which
belongs to the land owner. The land
owner and his representative did not
come.

16.

Consultation with one
PAP who does not
agree

6 Aug, 2017

Thanlyin
GAD office

Township

» To point out that the absence of the land
owner’s cooperation for the Project

» To explain the proposed location of T-9
(A) is located under the existing
Thanlyin-Kamarnat 230 kV
Transmission Line and it does not affect
additional land as no building shall exist
within the horizontal distance of 50 ft
left and right from the center of the 230
kV Transmission Line according to
clearance standard set for Electrical
Inspection by the Ministry of Industry.

» In addition, the construction design and
material were confirmed and the
construction is to be carried out
according to the schedule.

Result

» Thanlyin GAD reported the actual
condition to Yangon South District
GAD. It is under negotiation with the
land owner.

17

Consultation with one
PAP who does not
agree

27 Aug, 2017

Yangon South District
GAD office

13

» Negotiation with the land owner.

» The land owner does not agree as the
proposed location of the tower is in the
middle of his farm land along
Dagon-Thilawa road.
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No. of
No. Stage Period Venue Partici Agenda and results
pants
> The land owner requested to change the
line route.
> The project proponent explained to the
land owner that the line route is unable
to change due to technical reason.
Result
Consultation with one . . > The project proponent will report to the
18 | PAPwhodoesnot | 29Aug,2017 | LRIV Township | g Head office of MOEE in Naypyitaw
agree regarding this line route change request
and explanation about impossibility of
line route change from technical point
of view.
> The project proponent will negotiate
with the land owner to resolve this
issue.
. . > DPTSC, the project owner requested
19 Cc;nAsglcsrtlg)r&(\:leﬂ:]gpe 11 Sep, 2017 Meeting  room  of 7 land acquisition from the land owner by
' Thilawa Gas Turbine showing the request letter from DPTSC
agree Head Office.
. . » DPTSC got agreement with the land
20| “oap 'ﬁﬁfﬂ(ﬁfﬁé’? * |2 Sep, 2017 ouner {0 construct one 'alt“ce power on
agree tol\smfrn y adjusting the location of this

Source: IEE Study Team

10.2

Summary of general Stakeholder Meeting in 2014

Agenda is as follow.

- Explanation of construction of 230kV Transmission Line from Thanlyin substation to a new Thilawa

substation.

- Explanation of location and layout plan of a substation in Thilawa Area.

- Confirmation of EIA necessity and Explanation of scoping result for EIA

- Request by YCDC for management of solid waste from Thilawa SEZ

The opinions and comments from the stakeholder meeting were reflected on the project design as well

as in the project procedure. The status of stakeholder meeting is shown in Figure 10.2-1.

Source: IEE Study Team

Figure 10.2-1 Status of Public Consultation Meeting in 2014
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10.3 Summary of Public Cousultation Meeting in 2014
Agenda is as follow. The status of public consultation meeting is shown in Figure 10.3-1.
- Explanation of proposed transmission line route and location of new Thilawa substation.

- Explanation of EIA results and EMP.

Source: IEE Study Team
Figure 10.3-1 Status of Public Consultation Meeting in 2014
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CHAPTER 11: KEY FINDINGS AND CONCLUSION

111 Key Findings

As the results of the IEE Study, the following items were founded as key findings.

1) The project is the high voltage transmission line with 10 mile (16 km) and 230/33 kV
substation in Thilawa.

2) The proposed line route was changed in 2016 to reduce the area of land acquisition.

3) Before construction, two privates farmlands shall be acquired. However, the impact on land
acquisition of 230 kV transmission line and substation development project would be well
minimized as 95 % of the line route is planned to construct within the ROW of MOC along
Dagon-Thilawa road. Crop compensation for affected land would be compensated properly in
accordance with the Farm Land Law and Farm Land Regulations.

4) In the construction phase, most of the impacts are temporary and limited within the Project
site. As the results of the impact assessment in Chapter 7, the key impacts are occupational
health and safety, safety for community, and air quality (dust). In order to manage and mitigate
these impacts, it shall be confirmed that the contractor entrusted by the Project proponent will
carry out mitigation measures on stipulated in the Environmental Management Plan (EMP).

4) In the operation phase, most of the impacts are controlled and limited within the Project site.
As the results of the impact assessment in Chapter 7, there are no serious impacts on operation
phase. Only measurements for insulating oil, occupational health and safety, community
health and safety, emergency response under general operation will be required.

5) In the closing phase, impacts related to demolish work are almost same as construction phase.
The contractor to be entrusted by the Project proponent will carry out necessary mitigation
measures in accordance with the EMP.

11.2 Conclusion

As the results of the conclusion of IEE Study, it was confirmed that the environmental impact
assessment (EIA), social impact assessment (SIA), health impact assessment (HIA), and emergency
risk assessment (ERA) of the Project are assessed properly as well as establishment of the
Environmental Management Plan. Public involvement and comments from public were reflected into
the IEE Report. Thus, the IEE study is completed in accordance with requirement of the draft EIA
Procedures in Myanmar properly provided that the Project proponent follows EMP accordingly.
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CHAPTER 12: COMMENTS FROM MINISTRY OF
ENVIRONMENTAL CONSERVATION AND
FORESTRY AND ITS CORRESPONDS

12.1

Responses to Comments from MONREC in 2015

MONREC issued a notification (“Notification No. 3(2)/11(D)(6)/(1716/2015)” dated 4 August, 2015)
to the MOEE regarding the comments for the draft IEE Report. The Project Proponent finalized IEE

report with corresponds to the comments as shown in Table 12-1.

Table 12.1-1 Responses to Comments from MONREC in 2015

No. Comments from MONREC Category Action responded

a) To give land compensation to four persons, | Social = The type of affected land due to the
whose land are included in the Right of Way development of the Project is agriculture
(ROW) of Transmission Tower, for acquiring land.
land and to give crop compensation = As of September, 2017, the number of
systematically by establishing a compensation PAPs was changed from four to two as a
committee according to Land Acquisition Plan, result of negotiation with land owners and
Laws and Rules concerned. adjustment of the line route in response to

request of the land owners.

= MOEE, the project proponent is not used
to paying land compensation for
construction of towers for power
transmission and distribution. 4

= Crop compensation was provided by
establishing a compensation committee
according to Farm Land Law (2012) and
Farm Land Law (2012) in Myanmar. In
doing so, Power Transmission Projects
(PTP) (South) in DPTSC plays a leading
role in coordination with related
departments in Thanlyin Township such as
General ~ Administration ~ Department
(GAD), Farmland management and
Statistic department and the department of
Agriculture  department and  local
authorities such as corresponding Village
Tract Administrators.

= Crop compensation was received by one
PAP.

= Another PAP agreed to construct a lattice
tower on his land as the project proponent
adjusted the location of tower in Sep,
2017.

b) | When Stakeholder —meeting and Public | Consultation with | Please see Appendix-5 for the meeting
Consultation meeting were carried out to discuss | PAPs minutes, participants list and photos of
with stakeholders and local communities, no Consultation with PAPs and evidence letters
affected local community is included. As a matter to show the reflection of opinion of PAPs
of fact, when Stakeholder or Public Consultation when developing the Project
Meeting is carried out in the future, affected local
communities shall be included and the result of
the meeting and their comments and
recommendation shall be reflected in IEE report.

c) Regarding  Mitigation =~ Measures  before | EMP Environmental Management Plan (EMP)
construction,  during  construction,  during before construction, during construction

4 |IEE Study Team recommended DPTSC in MOEE to pay land compensation for permanent land
acquisition such as construction of towers in the future to meet with Farm Land Rules in Myanmar and
the international standard of land acquisition. In this project only crop compensation is paid by
MOEE.
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No. Comments from MONREC Category Action responded
operation and closing stage described in operation and closing stage will be carried
Environmental Management Plan to mitigate out in accordance with EMP described in
environmental and social impacts, mitigation IEE report.
measures shall be carried out by complying with
IEE report.

d) Regarding Environmental Monitoring before | EMoP Environmental Monitoring Plan (EMoP)
construction,  during  construction,  during before construction, during construction,
operation and closing stage described in during operation and closing stage will be
Environmental Management Plan, Environmental carried out in accordance with EMoP
Monitoring shall be carried out by complying described in IEE report. Monthly
with IEE report. Environmental Monitoring Report will be

submitted to Environmental Conservation
Department, Thilawa SEZ Management
Committee by the project proponent
quarterly.

e) To calculate and describe planned budget for | Budget to | Please see Table 8.4-1 Cost of Mitigation
mitigation  measures and  environmental | implement Measures
monitoring to mitigate environmental and social | management plan
impacts. and monitoring plan

for environment and
social

f) To describe technology and instruments to | Environmental Please see Appendix-6: Instrument for
monitor each environmental sector such as water | Monitoring Environmental Monitoring
and air regarding environmental monitoring.

9) To include and describe emergency management | Emergency Please see Chapter 9: Emergency Response
for unexpected condition due to disaster. Response Plan Plan

h) Endorsement by Project Proponent (or) Project | Endorsement Letter | Please see an Attached letter of an
Owner to pledge to comply with facts in IEE | by the Project | endorsement signed by the Department of
report Proponent Power Transmission and Control

Department (DPTSC) in the Ministry of
Electricity and Energy (MOEE), the project
owner and the project proponent.

i) Regarding environmental standard, before | Environment The project will comply with National
National Environmental Standard is enacted by | Quality Standard | Environmental Quality Emission Guidelines
MOECAF, one suitable international standard | (EQS) (NEQEG) which was promulgated in Dec,
shall be selected to comply with and after 2015 in Myanmar.

National Environmental Standard is enacted by
MOECAF, it shall be complied with.

J) To submit Environmental Monitoring Report for | Environmental The project proponent will submit the

implementation of the project to MONREC Monitoring Monthly Environmental Monitoring Report
Report to MONREC, MOEE and TSEZMC
quarterly.

k) Regarding Occupational Health and Safety and | Occupational and | Occupational Health and Safety and
Community Health and Safety, Laws, Rules, | community Community Health and Safety will be
Orders, Instructions by the Ministry of Health, | Health and Safety | provided in accordance with Occupational
the Ministry of Labor and international Health and Safety (draft, 2017) which was
organizations such as IFC shall be complied prepared by the Ministry of Labour,
with. Immigration and Population and General

EHS Guidelines and EHS Guidelines for
Electric Power Transmission and
Distribution by IFC.

1) To negotiate with the Ministry of Construction | Evidence to show | Please see Appendix-7 for Negotiation Letter
(MOC) to construct 230 kV Transmission Line | negotiation with | with MOC for an evidence of negotiation
from Thanlyin substation to Thilawa substation | MOC letters between the Ministry of Electricity
along the Right of Way (ROW) of the road which and Energy (MOEE) and MOC.
may be managed by MOC.

m) | To comply with environmental Laws, Rules, | Law and | When implementing and operating the
Orders, Instructions by MONREC and by other | regulations project, environmental Laws, Rules, Orders,
governmental ministries concerned. related to | Instruction by MONREC and by other

environmental
conservation

governmental ministries will be abided by.
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12.2

Responses to Comments from MONREC in 2023

MONREC issued a notification (“Letter No. EIA-2/9/(IEE) (Report) (5783/2023)))” dated 13
December, 2023) to the MOEE regarding the comments for the draft IEE Report. The Project
Proponent finalized IEE report with corresponds to the comments as shown in Table 12.2-1.

Table 12.2-1 Responses to Comments from MONREC in 2023

No. ECD Comments Category Corresponds

1 On the page 17 of summary EMoP In accordance with the comments, the
report, it was mentioned that the environmental impacts have been added
environmental monitoring will be in Section 8.3 and Table 8.3-3.
conducted once a year, from three
years after the project operation.

2 On the page 16 of summary EMoP In accordance with the comments, Air
report, the air quality monitoring quality monitoring have been updated in
should be conducted twice a year, Section 8.3 and Table 8.3-3.
instead of dry season monitoring.

3 In the environmental monitoring EMoP In accordance with the comments,
plan during project operation, commitments for the submission of
estimated budgets allocated for monitoring report have been added in
each environmental component, Section 8.3 and Table 8.3-4.
guidelines to follow, frequency
and locations (in Latitude and
Longitude) are not described.

4 A commitment is required to EMoP In accordance with the comments,

acknowledge
proponent,
Department,

that the project
Power Distribution

will take
responsibility  regarding  the
environmental monitoring plan
during project operation.

commitments for the submission of
monitoring report have been added in
Section 8.3.

5 If herbicides were to be used to | Emergency Response | In accordance with the comments, the
clear bushes and shrubs along the Plan proper usage of herbicides has been
Right of Way (RoW) of the updated in Section 9.9.
transmission line, it would be
required to include the measures
for the proper usage of herbicides . .
to cause no harm to environment For thfa prevention of f|_re hazgrds along
and for the prevention of fire RoW, it has been added in Section 9.10.
hazards along RoW.

6 It is necessary to amend the General In accordance with the comments, the

submission year 2017, September
mentioned on the report cover to
the present year of actual
submission.

submission year has been updated on the
report’s cover.

General

- To include the following as a supplementary in the

In accordance with the comments, the
commitment has been added in Section
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commitment presented by the project proponent: 13.

“I hereby sign a pledge that the project proponent will
comply with the existing laws and regulations of the
Union of Myanmar, the laws, regulations and regulations
that should be followed in connection with the project, in
addition to the Environmental Protection Law and
Procedures, EIA Procedures, National Environmental
Quality (Emission) Guidelines, as well as the instructions
announced from time to time. In the event that the
proponent fails to comply, the proponent will be penalized

in accordance with the existing rules and regulations.”
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The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the organization under Environmental Impact Assessment Procedure,

Notification No. 616/2015.
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Name of Organization
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Myanmar Koei International Limited.

Name of the representative in the Mr. Takuji KATAOKA

organization
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Citizenship of the representative inthe ~ Japanese

organization
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Identity Card /Passport Number of the TR1917942
representative person in the organization
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Address of organization No. 1A/28 Mya Thidar Housing, Ward 11,

(30053305536 0) South Okkalapa Township, Yangon.
info@myanmar-koei.com , 09 421131892

Type of Consultancy Organization
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Duration of validity 31 March 2018
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Director General
Environmental Conservation Department
Ministry of Natural Resources and Environmental Conservation
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1. Air Pollution Control
2. Ecology and Biodiversity
3. Facilitation of Meeting
4, Geology and Soil
5. Ground Water and Hydrology
6. Land Use
7. Modeling for Water Quality
8. Noise and Vibration
9. Risk Assessment and Hazard Management
10. Socio-Economy
11. Water Pollution Control

12. Environmental and Social Consideration
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The Ministry of Natural Resources and Environmental Conservation, hereby, issues this
certificate to the organization under Environmental Impact Assessment Procedure,
Notification No. 616/2015.
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Name of Organization Nippon Koei Co., Ltd. (Yangon Branch)
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Name of the representative in the Mr. Tsutomo TAMURA
organization
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Citizenship of the representative in the Japanese

organization
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Identity Card /Passport Numberof the TZ 1121972
representative person in the organization
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Address of organization No. 1A/28, Mya Thidar Housing, Ward 11,
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Type of Consultancy Organization
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Director General
Environmental Conservation Department
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Areas of Expertise Permitted
(83510083 oS0y SgeSoodepr)

. Facilitation of Meeting

Geology and Soil

. Ground water and Hydrology

Land Use

. Modeling for Water Quality

Noise and Vibration

. Risk Assessment and Hazard Management

Socio-Economy

Water Pollution Control

10. Waste Management
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Curriculum Vitae (CV)

Proposed Position:

Team Leader

Name of Firm:

Myanmar Koei International Ltd.

Name of Expert:

Mr. Shunsuke Hieda

Date of Birth:

19 January 1976 Citizenship: | Japanese

ViR |wiINe

Education:

¢ M.S, Engineering Global Architecture,

¢ B.S, Naval Architecutre and Ocean Engineeing, School of Engineering, Osaka University, Japan, 1999.

Osaka University, Japan, 2011.

6. Membership in Professional
Associations and Publications:

e Professional Engineers, Japan (Constructuion Environment of Civil
Engineering, Comprehensive Technical Management), No. 62342,
2007.

7. Other trainings:

e N/A

8. Countries of Work Experience:

Myanmar/ India/ Vietnam/ Indonesia/ Kenya/ Thailand/ China/
Uruguay Brazil/ Cuba/ Japan.

9. Language Skills (indicate only

languages in which you can work):

LANGUAGE SPEAKING READING WRITING

English Excellent Excellent Excellent
Japanese Native Native Native
Indonesian Good Good Good

10. Employment Record:

Employing organization and
Period your title/position. Contact Country
information for references

Summary of activities performed relevant to
the Assignment

July 2016 - | Nippon Koei Co., Ltd./

Yangon Branch Overseas
Consulting Administration

Reference:

Mr. Kazuhisa IWAMI
Managing Director
iwami-kz@n-koei.jp

Present Myanmar Koei International Ltd. environmental and social fields including ESIA and

Myanmar | Responsible for studies and engineering on

environmental management projects overseas as
well as in Japan.

Apr. 2001 — | Nippon Koei Co.,Ltd.

Jun. 2016 Environmental Expert
Manager of Environmental
Science & Engineering Dept,
Overseas Consulting
Administration

Japan Responsible for studies and engineering on
environmental and social fields including ESIA and
environmental management projects overseas as
well as in Japan.

11 | Reference to Prior Work/ Assignments that Best lllustrates Capability to Handle the Assigned Tasks:

Committee, (Phase 1 & 2)

Name of project or assignment: Project for Improvement of the Capacity of Thilawa SEZ Management

Year: November 2014 — Date (13 Months)

Location: Myanmar

Client: JICA

Main Project Features: The Thilawa SEZ is a public-private project being undertaken by the governments of
Japan and Myanmar. To support this SEZ, JICA has been extending comprehensive assistance that combines
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various ODA schemes, including Private-Sector Investment Finance, ODA Loans, Grant Aid, and Technical
Cooperation. In September 2014, JICA started the project to launch the SEZ Management Committee and the
One Stop Service Center (OSSC) smoothly and to operate and manage the SEZ effectively. In November 2014,
the first investment permit was granted to a Japanese SME. By June 2019, more than 100 companies were
granted investment permits and 70 of them commenced commercial operation. Officials from nine
government offices concerned are working at the OSSC to streamline the processes of obtaining permits and
licenses.

Position held: Environmental Advisor

-Activities performed: Responsible for establishment of governmental service for environmental
management of investors for Thilawa Special Economic Zone Development. He has been establishing system
of environmental management for setting up a business and commencement of commercial operation by
an investor in Thilawa Special Economic Zone (TSEZ), the following actions; get approval of Environmental
Conservation and Prevention Plan (ECPP), conducting EIA. IEE (if required), environmental monitoring, and
receiving environmental inspections are requested in the three stages; “Preparatory stage for starting
construction”, “Construction stage”, and “regular operation stage”. He has provided OIJT to officers in
Environment Section of OSSC, who have been dispatched from Environmental Conservation Department
(ECD) of MONREC to operate the established environmental management system smoothly. As for EIA
studies for some factories in Thilawa SEZ, EIA review isimplemented in Thilawa SEZ by inviting Environmental
Conservation Department from MONREC, Ministry of Industry, Ministry of Health and Sports, Ministry of
Construction, and relevant ministries etc. based on agreement between ECD and Thilawa SEZ Management
Committee. He got a know-how about how ECD makes appraisal of EIA reports together with officers of
Environmental ECD including approval of EIA Report (and ECC).

Name of project or assignment: Project for Environmental Baseline Survey necessary for ESIA in East
Yangon Area, (Phase 1)

Year: October 2018 - Date

Location: Myanmar

Client: Private

Main Project Features: Infrastructure development project in Yangon

Position held: Environmental Advisor

Activities performed: Responsible fo overall management and technical advice for environmental baseline
survey including air, water, noise and vibration, flora and fauna survey in the dry and rainy season.

Name of project or assignment: EIA Study for Project on Construction of Solid Waste Management Facilities
in Thilawa (Special Economic Zone) SEZ Class A Area

Year: May 2014 — Date (2 Months)

Location: Myanmar

Client: Private

Main Project Features: The Project aims to contribute for self-standing economic development and solid
waste management in Myanmar by introducing appropriate solid waste treatment and disposal system,
which is in accordance with the international standards, for industrial and business waste discharged inside
and outside of Thilawa SEZ. To realize this objective, construction and operation of the Project shall be
implemented so as to minimize environmental and social impacts and to guarantee the quality of life of the
people in the surrounding area. Before start of the Project, EIA study has been implemented in accordance
with draft EIA procedures in Myanmar and Environmental Health and Safety (EHS) Guidelines for solid waste
management facilities by International Finance Cooperation including coordination among stakeholders such
SEZ Management Committee, Developer of SEZ, Ministry of Environmental Conservation and Forestry, local
government authorities.

Position held: Team Leader

Activities performed: Responsible for overall project management of the EIA study.

Name of project or assignment: ADB TA-8786 MYA: Environmental Safeguard Institutional Strengthening
(48145-001)

Year: May. 2017 — Apr. 2019 (0.2 Months)

Location: Myanmar

Client: Asian Development Bank (ADB)

Main Project Features: To assist government officers. who are in charge of EIA review in Ministry of Natural
Resources and Environmental Conservation, to review EIA/ IEE/ EMP reports and providing review comments
as contents of Environmental Compliance Certificate by the National Consultants Team.
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Position held: Senior EIA Review Consultant

Activities performed: Responsible for overall project management and supervise of EIA reviewing works by
national consultants of the Project. He has implemented i) maintain a roster of the qualified EIA experts
available to work under the contract; ii) provide the qualified EIA experts on short notice; iii) provide quality
control of the EIA experts work together with ADB TA international team leader. The consultant team assisted
review of more than 30 EIA/IEE reports together with ECD officers and organized the technical workshop
training on methodology and procedures with technical tools for EIA review.

Name of project or assignment: ESIA Study for Thilawa Special Economic Zone (SEZ) Zone B Development
Project

Year: August 2015 — June 2016 (1.5 Month)

Location: Myanmar

Client: Private Developer (Myanmar and Japan Developer)

Main Project Features: The project aims to execute ESIA for development of Thilawa SEA (Zone B Area),
located at 20kn south from Yangon City, where consists of industrial park, residential and commercial area,
and logistic area invested by Myanmar and Japan Thilawa Development Ltd. including Myanmar developers,
Japanese developers, Myanmar Government and Japanese Government (JICA). This project is national flag
project for economic development in Myanmar and many stakeholder including international organizations
and NGOs, are interested in the Project.

Position held: Technical Advisor

Activities performed: Responsible for technical advice related to project management and coordination
among client and various stakeholders in Japan and Myanmar and ESIA study. He has been facilitating not
only ESIA itself but also coordinating for formulate development/ business plan for each area from the view
point of environmental and social aspects to comply General Environmental Health and Safety (EHS)
Guidelines by International Finance Cooperation (IFC).

Name of project or assignment: Consulting Service for implementation of EMP and EMOP for
Construction and Operation of Solid Waste Management Facilities in Thilawa Special Economic Zone

Year: December 2014 — June 2016 (3 months)

Location: Myanmar

Client: Private Investor (Japanese)

Main Project Features: The objective of the consulting services are contribution to smooth staring-up
business and its operation of Solid Waste Management Facilities in Thilawa SEZ Zone A through support of
establishment of environmental and social management system such as 1) support of coordination with
relevant organizations, 2) support of implementation of Environmental Management Plan (EMP), 3) support
of establishment of the laboratory and preparation of Standard Operation Procedures (SOPs), and 4) support
of organizing community consultation meeting.

Position held: Assistance Team Leader/ Water Quality Survey

Activities performed: Responsible for overall project management and strengthening establishment of
environmental management system for operation of solid waste management facility. He is conducting
establishment of sustainable/ continuous improvement system for environmental management to meet
Environmental Health and Safety (EHS) Guidelines for solid waste management facilities by International
Finance Cooperation (IFC).

Name of project or assignment: EIA Study for Thilawa SEZ Class A Area Development Project

Year: Apr. 2013 — Aug. 2013 (2 Months)

Location: Myanmar

Client: Client

Main Project Features: The project aims to execute EIA for development of Thilawa SEA (Class A Area) where
consists of industrial zone and commercial area invested by Myanmar and Japan Consortium including
Myanmar developers, Japanese developers, Myanmar Government and Japanese Government (JICA). This
EIA survey is the first EIA study in Myanmar in accordance with draft Myanmar EIA procedures.

Position held: Environment Expert

Activities performed: Responsible for overall project management and coordination among client and
various stakeholders in Japan and Myanmar. He set target levels of each environmental elements and method
of environmental and social impact assessment to control and mitigate impacts from Project because there
is no environmental and emission standards in Myanmar. Especially, he set the receiving wastewater quality
standard from various factories to treat wastewater by the treatment plant based on various countries
standards such as Vietnam, Thailand, Indonesia, Japan.
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Name of project or assignment: Consulting Services for Support of Preparation of EIA Procedures and
Environmental Management by Myanmar Government

Year: Jan. 2013 — Mar. 2013 (1 Month)

Location: Myanmar

Client: Ministry of Environmental Conservation and Forestry (Myanmar)

Main Project Features: The foundation for environmental conservation in Myanmar was laid down in the
Environmental Conservation Law which was enacted in April, 2012. The law is the first environmental related
law in Myanmar after March 2011. However, there were urgent necessities for to establish detail as well as
practical policies, laws, regulations, rules and standards, as well as institutional arrangements in accordance
with the Environmental Conservation Law. Currently, the Environmental Rules, subordinate legislation of the
Environmental Conservation Law, is under preparation in the Myanmar Government. In order to ensure
enactment of environmental management, the Environmental Conservation Department of Myanmar
Government requested Nippon Koei to support establishment of EIA Procedures and Environmental Rules.

Position held: Environmental and Social Impact Assessment Expert

Activities performed: Responsible for reviewing EIA Procedures, and reviewing Environmental Rules. He
conducted reviewing draft EIA Procedures and Environmental Rules and lectured examples of actual EIA
procedures in Japan, Indonesia, and Vietnam and its lesson and learnt. He also proposed draft framework for
possible assistance schemes by ODA based on Environmental Conservation Law of Myanmar.

No. Project Name, Country Period Client/Finance Ty pes. e Position
Service

1. | Environmental Impact Assessment Oct. 2017 — | Ministry of Study and | Team Leader

Cooperation Project in Myanmar March, 2018 | Environment, Technical
(2 months) | Japan Assistance

2. | Project for Capacity Development May 2015 — | Japan Technical | Assistant Team
in Basic Water Environmental June 2018 International Assistance | Leader/ Water
Management and EIA System, (10 months) | Cooperation Quality Survey
Myanmar Agency (JICA)

3. | Infrastructure Development July 2016 — | Ministry of Environmen | Environmental and
Project in Thilawa Area Phaselll, Date (1 Construction of tal and Social Expert
Myanmar month) Myanmar/Japa Social

n International Considerati
Cooperation on
Agency (JICA)

4. | Sub-project for Electric Power January 2014 | Government of | Environmen | Environmental and
Development in Thilawa Area — December | Myanmar/ tal and Social Expert
under Infrastructure Development 2017 (3 Japanese ODA Social
Project in Thilawa Area (Phase 1), months) Loan Considerati
Myanmar on

5. | Preliminary ESIA Study for Port August 2015 | Private Environmen | Team Leader
Terminal Development Project in —October tal and
Yangon Region, Myanmar 2017 Social

(1 month) Considerati
on

6. | Updating the Strategic Urban August. 2016 | Japan Environmen | Solid Waste
Development Plan of the Greater —Mar. 2017 | International tal and Management
Yangon, Myanmar (1 month) | Cooperation Social

Agency (JICA) Considerati
on
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Types of

No. Project Name, Country Period Client/Finance . Position
Service

7. | Preliminary Environmental and Nov. 2016 — | Private Environmen | Project Manager
Social Impact Assessment Study February tal and
for New Hospital Development 2017 Social
Project in Yangon (1 months) Considerati

on

8. | Medical Waste Management Nov. 2016 — | Ministry of Study Team Leader

Survey in Yangon, Myanmar February Environment,
2017 Japan
(2 months)

9. | IEE Study for Project on December | Private Environmen | Team Leader
Construction and Operation of 2014 - June tal and
Food Processing Factory in Thilawa 2015 Social
Special Economic Zone, Myanmar (1 month) Considerati

on

10. | Preliminary ESHIA Study for IPP December | Private Environmen | Team Leader
Coal Fired Power Project in 2014 - June tal and
Thanintharyi Region, Myanmar 2015 Social

(1.5 months) Considerati
on

11. | Environmental Due-Diligence September | Private Environmen | Team Leader
Study on Tin Smelting Factory in 2014 - tal and
Yangon Region, Myanmar March 2015 Social

(1 month) Considerati
on

12. | Environmental Impact Assessment Dec. 2013 — | Private Environmen | Project Manager
Study on Construction of Coal Fired Apr. 2014 tal and (Team Leader)
Plant in Yangon Region, Myanmar (2 months) Social

Considerati
on

13. | JICA Experts for Preparation of July 2014 — | Japan Technical | Environmental
Environmental Social Impact March 2015 | International Assistance | Expert
Assessment Frameworks for (1.5 months) | Cooperation
Category FI Project, India Agency (JICA)

14. | Development of Energy Saving Plan | Sep. 2013 — | Ministry of Environmen | Project Manager
by Simplified Environment Dec. 2013 Foreign Affairs tal (including
Measurement and Promoting an (1.5 months) | of Japan Considerati | Management of
Environmental Education, Vietnam on Environmental

Survey)

15. | Special Economic Zone (SEZ) Jun. 2013 - | Japan Environmen | Social Survey/
Infrastructure Development, Oct. 2013 International tal and Environmental
Myanmar (3 months) | Cooperation Social Consideration

Agency (JICA) Considerati
on

16. | The Project on Strengthening Mar. 2011 — | dJapan Technical | Deputy Project
Capacity of Water Environmental May 2013 International Assistance | Manager and Water
Management, Vietnam (22.5 Cooperation Pollution Control

months) Agency (JICA) (including
Environmental
Survey)

17. | Engineering Consulting Services for | Apr.2010- | Government of | Environmen | Environmental and
Jakarta Mass Rapid Transit System Aug. 2010 Indonesian/ tal and Social Consideration
Project, Indonesia (2 months) | Japanese ODA Social Expert

Loan Considerati
on
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Types of

No. Project Name, Country Period Client/Finance . Position
Service

18. | Environmental and Social Feb. 2010 - | Japan Bank for Technical | Environmental and
Consideration Scheme and System May 2010 International Assistance | Social Consideration
for Development, Indonesia (1 month) Cooperation Expert

(JBIC)

19. | The Project on Strengthening Jan. 2010 - | Japan Technical | Environmental
Environmental Management Aug. 2011 International Assistance | Specialist
Capacity of Local Governments, (8 months) | Cooperation
Indonesia Agency (JICA)

20. | Environmental and Social Study on | Dec. 2009 — | Japan Environmen | Environmental
the Olkaria Geothermal Jan. 2010 International tal Specialist
Development Project, Kenya (1 month) | Cooperation Considerati

Agency (JICA) on

21. | The Project on Water Pollution Apr. 2009 — | Japan Environmen | Data Analysis/
Control and Management of Water Mar. 2011 | International tal Evaluation/ GIS
Quality in the Santa Lucia River (9 months) | Cooperation Considerati | (including
Basin, Uruguay Agency (JICA) on Environmental

Survey)

22. | River Environmental Management Jun. 2008 — | Japan Environmen | Environmental

on River Basins Project, Vietham Sep. 2009 International tal Specialist
(8 months) | Cooperation Considerati
Agency (JICA) on

23. | Project for Improvement of July 2007 — | Japan Environmen | Environmental
Environmental Management July 2009 | International tal Specialist (Water
Capacity in NAKURU Municipality (7 months) | Cooperation Considerati | Pollution
and the Surrounding Areas, Kenya Agency (JICA) on Mechanism)

24. | Strategic Environment Assessment Oct. 2007 — | Ministry of Environmen | Environmental
of River Basin Management Project Mar. 2008 | Land, tal Specialist (Water
in the Upper Arakawa Catchments, (2 months) | Infrastructure Considerati | Quality)

Japan and Transport, on
Japan

25. | Countermeasures to Eutrophication | Jan. 2007 — | Local Environmen | Environmental
Problems in Kakkaku Dam in Mar. 2008 | Government tal Specialist (Water
Saitama Prefecture, Japan (4 months) Considerati | Quality Control)

on

26. | Kabakawa Dam Project, Kagawa, 2006 Local Environmen | Environmental
Japan (2 months) | Government tal Specialist (Water

Considerati | Quality/
on Contamination
Simulation)

27. | Omoigawa River Development Dec. 2005 — | Japan Water Environmen | Environmental
Project in the Upper Tonegawa Mar. 2008 | Agency tal Expert (Water
Catchments, Japan (5 months) Considerati | Quality, Air Pollution,

on Noise, and Vibration)

28. | Industrial Waste Disposal Site Aug 2005 - | Local Environmen | Evaluation of
Development Project, Kanagawa, Dec. 2005 | Government tal and Industrial Waste
Japan (2 months) Social Treatment Facilities

Considerati
on

29. | Operation of JICA Guidelines for Mar. Japan Environmen | Environmental
Environmental and Social 2004 - International tal and Specialist (Pollution
Considerations under the Sep. 2004 | Cooperation Social Control)
Development Study, Japan (6 Agency (JICA) Considerati

months) on

6 | Shunsuke Hieda



Types of

Japan

(24 months)

No. Project Name, Country Period Client/Finance . Position
Service
30. | The Special Assistance for Project 2003 - 2004 | Japan Bank for Environmen | Environmental
Implementation for Tourism (10 months) | International tal Specialist (Solid
Development Program, Regional Cooperation Considerati | Waste Management/
Development Program (ll), and Agency (JBIC) on Carrying Capacity
Social Investment Project, Thailand Study)
31. | The Project for Improvement of 2002 Japan Environmen | Environmental
Solid Waste Management in Xi’an (4 months) | International tal Specialist
City, China Cooperation Considerati
Agency (JICA) on
32. | A Study to Guide Strategies for 2002 Japan Study Environmental
Japanese Cooperation for (2 months) | International Specialist (Pollution
Strengthening Environmental Cooperation Control)
Management in the early 21st Agency (JICA)
Century, Cuba
33. | Inventory of Environmental 2002 Japan Environmen | Environmental
Information of Development (1 month) | International tal Specialist
Countries, Development Countries Cooperation Considerati
Agency (JICA) on
34. | Logistic Modernization Project, Jan. 2002 — | Japan Environmen | Environmental
Brazil Mar. 2002 | International tal Specialist
(2 months) | Cooperation Considerati
Agency (JICA) on
35. | Special Assistance for Project Jul. 2001 - | Japan Bank for Environmen | Water Pollution
Sustainability (1&lIl) for Greater Jul. 2002 | International tal Expert (including
Nakuru Water Supply Project, (6 Cooperation Considerati | Environmental
Kenya months) | (JBIC) on Survey)
Environmental Management Center | Aug. 2001 — | Japan Environmen | Environmental
36 Project, Indonesia Mar. 2002 | International tal Specialist
) (4 months) | Cooperation Considerati
Agency (JICA) on
37. | M.S., Engineering Global Apr. 1999 - - Research | Researcher
Architecture, Osaka University, Mar. 2001

12. Certification:

I, the undersigned, certify that to the best of my knowledge and belief, these data correctly describe my qualifications,
my experiences, and other relevant information about myself.

18 47 (2

16/ 11/ 2022

Signature of Personnel

Date (Day/Month/Year)
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CURRICULUM VITAE (CV) FOR CONSULTANT EXPERT

Expected Position : Pollution Control Expert

Bidder name : Nippon Koei Co., Ltd. (NK)

Expert’s name : Atsushi Minami

Occupation : Environmental Management Specialist

Date of birth :19 July 1983

Member of professional : Manager for Pollution Control (Water) (Registration No. 05010979, Japan ,2010)

organization
Working process :
Duration Workplace Reference information Position

2021- Nippon Koei Co., Ltd. (NK) Mr.  Yoji  Mizuguchi, General | Environmental Management

Present International Environment| Manager Expert, Project Manager, Team
Dept., Consulting Operations E-mail: mizuguchi-yj@n-koei.jp Leader

2016- Nippon Koei Co., Ltd. / Myanmar| Mr. Kazuhisa IWAMI,

2021 Koei International Ltd. Managing Director

General Manager, Yangon| Myanmar Koei International Ltd.
Branch Overseas Consulting| E-mail: iwami-kz@n-koei.jp
Administration

2010-2012 | japan International Cooperation | - Japan  Overseas  Cooperation
Volunteers, Water Analysis Expert

Agency

2008-2009 | Research and Development - Researcher
Center for New Industry, Osaka
Sangyo University

The tasks expected to be assigned in the procurement:

The tasks expected to be assigned: Responsible for project management in the Project Team and
coordination among client and various stakeholders in Japan and
Vietnam including government authorities.

Project manager will facilitate ESIA studies incorporating local
existing EIA into international ESIA to meet Environmental Health
and Safety (EHS) Guidelines for thermal sector by International
Finance Cooperation (IFC), Equator Principals (EP), and IFC
Performance Standards.

Work Undertaken that Best lllustrates Capability to Handle the Tasks Assigned:

(1) Thilawa 1250MW ESIA/ IEE Advisor

Year: Apr. 2020 to date

Location: Myanmar

Client: Private Company (Myanmar and Japan Developer)

Main project features: [Service: ESIA study] The objective of the project is to implement ESIA/ IEE studies with
Environmental and Social Management Plans for 1,250 MW CCGT Power Plant including jetty, LNG terminal, and 500kV
transmission line to meet requirement of Myanmar local law and practices, as well as international requirements satisfying
IFC and equator principles financial institutions.

Positions held: Environmental and Social Consideration Expert

Activities performed: Responsible for overall management of environmental monitoring activities include air quality, wind
speed, water quality, and Bathymetric Survey for Thermal & Salinity Plume Modelling, as well as the preparation of
environmental monitoring reports.

(2) Technical Support for the Implementation of Environmental Management and Monitoring for Project of Rehabilitation
of Tharkeyta Combined Cycle Power Plant

Year: Nov 2018 to Jul. 2019

Location: Myanmar

Client: Private Company

Main project features:_[Service: Technical Assistance] The objective of the Project is to support the implementation of
environmental management and monitoring in accordance with the Environmental Management Plan (EMP) Report of the
Project for the Rehabilitation of the Tharkeyta Combined Cycle (CCGT) Power Plant.

Positions held: Team Leader

Activities performed:_Main activities include the preparation of environmental management plan and monitoring report
and check-up sheet, confirmation of condition for construction work and management, air quality monitoring, gas emission
monitoring, water quality monitoring, and noise and vibration monitoring.
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(3) Environmental Preparation of EMP Study on Garment Factory in Hlaing Thar Yar Industrial Zone (3)

Year: Jul. 2018 to May 2019

Location: Myanmar

Client: Private Company

Main project features: [Service: Technical Assistance] The objectives of the Project are to prepare EMP report in accordance
with Myanmar Environmental Impact Assessment (EIA) Procedures enacted by the Ministry of Natural Resources and
Environmental Conservation (MONREC) in 2015.

Positions held: Environmental Team Leader

Activities performed: Scope of services include: a) review of Project Outline and Development of EMP Study Framework; b)
confirmation of actual environmental management activities in factories; c) preparation of draft EMP Report; d) Public
Disclosure (PD) and Public Consultation Meeting (PCM); and e) finalization of EMP Report by reflecting comments from PD
and PCM.

(4) Preliminary feasibility Study for Gas to Power

Year: Apr. 2018 to May 2018

Location: Myanmar

Client: Private Company

Main project features: [Service: Feasibility study] The client planned to build 1000 MW power plant in Thilawa port area
with utilizing existing transmission line. The government of Myanmar requested not to use Thilawa Port area and existing
transmission line for the project. Accordingly, the study is necessary for alternative 1000MW power plant site and new 500kV
transmission line route. The critical matter is land acquisition and relocation which is requested to confirm in this study.
Positions held: Environmental Group Leader (Environment)

Activities performed: Responsible for overall management of environmental and social survey and regional stakeholders
meeting including temple officials and prepare schedule of legal procedures for land acquisition and cost estimation and
schedule for relocation of temple.

(5) Initial Environmental Examination (IEE) Study for Industrial Gas Manufacturing Factory in Thilawa

Year: May 2017 to Aug. 2017

Location: Myanmar

Client: Private Company

Main project features: [Service: ESIA Study] The project required actions related to environmental and social impact
assessment on construction and operation of piling factory in Thilawa SEZ Zone A in accordance with guidance from Thilawa
SEZ Management Committee (TSMC) and the Environmental Impact Assessment (EIA) Procedure (2015) in Myanmar. Based
on the particular conditions on Environmental Conservation and Prevention Plan (ECPP) prepared by the Project proponent
from Environment Section of the One Stop Service Center (OSSC) of TSMC, Initial Environmental Examination (IEE) is
necessary to conduct for this Project in accordance with the ECPP approved by OSSC of TSEZ.

Positions held: Project Manager

Activities performed: Responsible for development of IEE study framework; reviewing environmental management
activities in operation of industrial gas manufacturing factory in Vietnam; confirmation of actual environmental
management activities in similar factories in Vietnam; assessment of key environmental impacts such as air quality,
wastewater discharge, hazardous and chemical usage, occupational health and safety, emergency hazards; summarization
of collected data and baseline data and environmental impact evaluation and assessment; preparation of a draft IEE Report;
public disclosure and public consultation meeting; finalization of IEE report by reflecting comments from Environment
Section of OSSC in TSMC; and Follow-up Activities.

(6) Environmental Impact Assessment for Industrial Area of Zone B on Thilawa Special Economic Zone Development Project
in Myanmar

Year: Aug. 2015-to Jun. 2016

Location: Myanmar

Client: Private Company (Myanmar and Japan Developer)

Main project features: [Service: Detailed Design] The project aims to execute ESIA for development of Thilawa SEA (Zone B
Area), located at 20kn south from Yangon City, where consists of industrial park, residential and commercial area, and logistic
area invested by Myanmar and Japan Thilawa Development Ltd. including Myanmar developers, Japanese developers,
Myanmar Government and Japanese Government (JICA). This project is national flag project for economic development in
Myanmar and many stakeholder including international organizations and NGOs, are interested in the Project.

Positions held: EIA Expert

Activities performed: Responsible for implementation of desk survey and field survey for EIA study. He has conducted the
secondary data and information collection, environmental baseline survey in rainy and dry season as desk survey and field
survey. In addition, he prepared the EIA Report and submitted to Thilwa SEZ Management Committee (TSMC) for their
review and approval through the following activities; 1) Implementation of environmental impact assessment, 2)
Development of environmental management plan, 3) Preparation of draft EIA report and submission to TSMC, 4) Public
consultations meetings and public disclosure, 5) Finalization of EIA report with some modification based on the public’s and
TSMC’s comments on draft EIA report.
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(7) Environment and Social Impacts Evaluation for Integrated Agriculture Processing Facilities and Associated Office
Buildings at Thilawa Port Plots NO. (20 & 21) & Triangle Land Between Plots 21 & 22, Myanmar

Year: July 2015 to September 2015

Location: Myanmar

Client: Private Company (Singapore and Myanmar Joint Investor)

Main project features: [Service: Feasibility study] The Project aims to establish business in operation of port terminal
agriculture processing facilities and associated utility building at Thilawa Port in Yangon Region. The Preliminary ESIA is aimed
at evaluating the environmental and social impacts on construction and operation of port terminal and 4 types of factories;
1) edible oil packing plant and an oil tank farm, 2) flour mill plant, 3) fertilizer plant, and 4) warehouses.

Positions held: Team Leader/(ESIA Expert)

Activities performed: Responsible for implementation of desk survey for ESIA study and preparation of preliminary ESIA
report. The following contents were studied and described in the ESIA report. 1) Project Description, 2) Project’s
Environmental, Social and, where relevant, Health Policies and Commitments, legal requirements and institutional
arrangements, 3) Summary of Impacts and Mitigation Measures (ex: water purification system and wastewater treatment
system, waste management system, emission gas system, system for storage of chemicals), 4) Management and Monitoring
Plans by Project phase Pre-Construction, Construction, Operation and Decommissioning, closure and post-closure 5)
Emergency Plan, 6) CSR Activities.

(8) Preliminary Study on Environmental and Social Impact Assessment (ESIA) for Gas Fired Plant Development Project,
Thanlyin Township, Yangon, Myanmar

Year: Jul. 2015 to Sep. 2015

Location: Myanmar

Client: Private Company r (Myanmar, Thailand and Japan Joint Investors)

Main project features: [Service: Feasibility study] The purpose of the Preliminary Study on ESIA is to set the objectives,
define the scope, and establish the overall methodology and schedule in order to develop, review, and approve an ESIA for
the construction and operation of a 400 megawatt (MW) gas fired power plant located near the Thanlyin Oil Refinery in
Thanlyin Township, Yangon, Myanmar.

Positions held: Assistant Project Manager /Environmental Regulation and Procedures Expert

Activities performed: Responsible for collecting relevant reputational and institutional information i.e. World Bank/ IFC
standard and Myanmar law and regulation. The following information will be collected and summarized in the ESIA report.
(1) Concerned environmental regulatory agencies, (2) Relevant environmental regulations, (3) Regulations applicable to
power station activities in environmental field, (4) Concerned government regulatory agencies, (5) The targeted emission
standard/guideline for the Project.

(9) Gurgaon-Bawal Mass Rapid Transit System Project Preparatory Study, India

Year: January. 2015- April 2015

Location: India

Client: Japan International Cooperation Agency (JICA)

Main project features: [Service: Feasibility study] Construct an urban railway system (approx. 108 km in length). The purpose
of this study is to implement inspection of project implementation with a Japanese ODA loan, regarding the Gurgaon - Bawal
Urban Railway Construction Project, including the purpose, outline, project cost, organization for execution, implementation
schedule, method of implementation (procurement, execution of construction work), organization for management, upkeep
and control, consideration for the environmental and social.

Positions held: Natural Environmental Consideration Expert

Activities performed: This railway project is classified JICA’s environmental category A project as per the JICA’s Guidelines
for Environmental and Social Considerations Guidelines. In this JICA Survey, his responsibilities are providing the technical
assistance to counterpart on preparing Environmental Impact Assessment (EIA) report and responding to the
environmental review of JICA’s Advisory Committee of Environmental and Social Considerations.

(10) Sub-project for Electric Power Development in Thilawa Area under Infrastructure Development Project in Thilawa
Area (Phase 1), Myanmar

Year: Dec. 2013 — Dec. 2014

Location: Myanmar

Client: Myanma Electric Power Enterprise, Ministry of Electric Power

Main project features: [Service: Detailed Design, Construction Supervision and Tender Assistance] This Project is to secure
the power supply not only to the Thilawa Special Economic Zone but also to the surrounding area including the ports, to
improve the investment climate of the Thilawa area. The Scope of the Sub-project comprises are: 1) installation of
distribution line, 2) construction of 2x25 MW dual fuel gas turbines (CCGT), 3) construction of 230 kV transmission line and
substation, and 4) installation of supply of gas pipeline.

Positions held: Environmental and Social Specialist

Activities performed: Responsible for predicting and evaluating environmental pollution and proposing environmental
management and monitoring program for the Japanese Yen-loan project on renovation of a power plant and substations in
Yangon region. The environmental and social consideration had to be conducted based on the JICA Guidelines for
Environmental and Social Consideration and EIA regulation that was being developed by Ministry of Environmental
Conservation and Forestry.
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(11) Consulting Service for implementation of EMP and EMOP for Construction and Operation of Solid Waste Management
Facilities in Thilawa Special Economic Zone, Myanmar

Year: Dec. 2014 - Jun. 2016

Location: Myanmar

Client: Private Investor (Japanese Investor)

Main project features: [Service: Technical Assistance] The objective of the consulting services are contribution to smooth
staring-up business and its operation of Solid Waste Management Facilities in Thilawa SEZ Zone A through support of
establishment of environmental and social management system such as 1) support of coordination with relevant
organizations, 2) support of implementation of Environmental Management Plan (EMP), 3) support of establishment of the
laboratory and preparation of Standard Operation Procedures (SOPs), and 4) support of organizing community consultation
meeting.

Positions held: Co-team leader /Environmental laboratory management expert

Activities performed: Responsible for supporting the environmental staff of the Client to implement of Environmental
Management Plan (EMP) by the Client themselves for operation of solid waste management facilities in accordance with
the EIA report, preparing the Standard Operation Procedures (SOPs) for implementation of EMP, and preparing the
Environmental Monitoring Report to be submitted to Government authority. In addition, he supported the environmental
staff of the Client to establish the laboratory and its operation, to prepare SOPs for laboratory analysis, and to establishment
of Quality Control and Quality Assurance (QA/QC) system.

(12) Expert for Environmental Consideration of Electric Power Sector, Myanmar

Year: Apr. 2014 — Aug. 2014

Location: Myanmar

Client: Japan International Cooperation Agency (JICA)

Main project features: [Service: ESIA Study] The objectives of this Study are for Myanma Electric Power Enterprise (MEPE)
to strengthen its capacity on environmental and social considerations and to be able to manage the environment in a proper
manner along with related environmental regulations in the country and the JICA Guidelines for Environmental and Social
Considerations (April 2010).

Positions held: Environmental Survey/ Workshop Planning Expert

Activities performed: Responsible for predicting and evaluating environmental pollution and proposing environmental
management and monitoring program for the Japanese Yen Loan project on renovation of a power plant (CCGT) and
substations in Yangon region. The environmental and social consideration had to be conducted based on the JICA Guidelines
for Environmental and Social Consideration and EIA regulation that was being developed by Ministry of Environmental
Conservation and Forestry.

(13) Study on Organization and Institutions for Public Transport Management Project, Peru

Year: Aug. 2013 — Oct. 2013

Location: Peru

Client: Japan International Cooperation Agency (JICA)

Main project features: [Service: Feasibility study] The Study aimed at collecting and analyzing data and information on
status of development, operation and management of urban transport infrastructure in Peru, and required measurement
to promote ODA loan projects under PPP scheme with Peru PPP legislation system.

Positions held: Environmental and Social Considerations Expert for Urban Transport

Activities performed: Responsible for confirming required environmental and social consideration measures for public
transport sector projects in accordance with Peru environmental legislative system and procedures for application of ODA
loans by Japan and other donors.

(14) Feasibility Study on Service for Development of Energy Saving Plan by Simplified Environment Measurement and
Promoting an Environmental Education, Vietnam

Year: Sep. 2013 — Mar. 2014

Location: Vietnam

Client: Ministry of Foreign Affairs, Japan (MOFA)

Main project features: [Service: Feasibility study] This project for conducting the energy saving review and countermeasures
proposal including air quality management were implemented by simplified gas detector tube. The energy saving method
is affordable price and simplified use. By carrying out the energy saving method at each target plant, technical transfer was
implemented to counterparts.

Positions held: Capacity Development Expert for Environmental Management

Activities performed: Responsible for reviewing existing energy saving activities and proposing more efficient energy saving
measures including air quality management and greenhouse gas emission reduction effectiveness. The project aimed at
conducting a feasibility study about the simplified evaluation on efficiency of energy saving activities with gas detector tube,
and proposing more efficient energy saving measures, cooperating with Department of Industry and Trade in Da Nang City
in Vietnam.
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(15) Quang Ninh Provincial Environmental Protection; Environment Planning in Halong Bay to 2020 Vision to 2030,
Vietnam

Year: Aug 2013 — Mar. 2014

Location: Vietnam

Client: Socialist Republic of Vietnam Quang Ninh Provincial People's Committee

Main project features: [Service: Feasibility study] This is an engineering consultant service on preparation of 1) an
environmental protection planning for Quang Ninh province to 2020, visions to 2030; 2) an environmental protection
planning for Halong Bay to 2020, visions to 2030; and 3) conducting the pre-feasibility of all priority projects for Quang Ninh
provincial environmental improvement.

Positions held: Environmental Monitoring / Coordinator

Activities performed: Responsible for analyzing current air and water pollution condition of Quang Ninh Province and
proposing provincial environmental monitoring network. The Project aimed at preparing; 1) an environmental protection
plan for Quang Ninh province to 2020, visions to 2030; 2) an environmental protection plan for Halong Bay to 2020, visions
to 2030; and 3) a list of priority projects for Quang Ninh provincial environmental improvement.

(16) Environmental Protection for Sustainable Tourism Development in Halong, Vietnam

Year: Aug. 2012 — Dec. 2012

Location: Vietnam

Client: Japan International Cooperation Agency (JICA)

Main project features: [Service: Technical Assistance] The objective of the Project was to strengthen an implementation
capacity for natural resources and environmental management for sustainable tourism in Halong area toward overall goal
of environmental conservation of the Halong Bay. To accomplish the purpose, 1) strengthening of monitoring, inspection,
and administrative guidance, 2) implementation of appropriate land use measures with keeping balance between
environment and development, 3) strengthening of policy planning for sustainable tourism in Halong area, and 4) activities
on environmental education and public relations are planned to be conducted by the counterpart organizations, mainly
Department of Natural Resources and Environment (DONRE) of Quang Ninh Province.

Position held: Coordinator / Environmental monitoring and analysis.

Positions held: Coordinator/ Assistant for Environment Monitoring Analyst

Activities performed: Responsible for technology transfer to counterparts regarding water quality monitoring and
laboratory management through a series of training program.

Other projects

No. Project Name, Country Period et/ et Ty pes. of Position
ce Service
Development of Clean Energy Transition Roadmap | 03/2023- |JICA Master Plan Environmental and Social
1. ltowards Carbon Neutral Society in Cambodia date Study Consideration/ Climate Change
Survey on projects related to promotion of | 02/2023- |JICA Feasibility ODA Project Development/
2. |renewable energy utilization and energy saving date Study Environmental and Social
realization projects in remote islands of Fiji Consideration
Feasibility Study on Green Hydrogen Value Chain | 07/2022- |Ministry of | Feasibility Hydrogen Demand Expert
Development in Kenya 02/2023 |Economy, Study
3. Trade and
Industry
(METI)
Detailed  Planning  Study for  Sustainable | 0g8/2021- |JICA Feasibility Exhaust gas measurement
4. |Management of PM2.5 Prevention and Reduction | 02/2023 Study
Measures, Thailand
Data Collection Survey on Promotion of | 01/2021- [JICA Technical Environmental Monitoring 2
5. |Environmental Compliance in Myanmar (Phase 2) 01/2023 Assistance
Study on Strengthening Air Quality Monitoring in | 11/2020- |Ministry of Study Air quality and exhaust gas
6 Asia Countries 03/2021 |Environment measurement
’ of Japan (sub-
contractor)
The Greater Yangon Water Supply 06/2018- |Myanmar Gov. | Detailed Environmental and Social
7 Improvement Project (Phase-2) date Design, and Consideration
’ (Suspensio Tender
n) Assistance
Environmental Study for Nyaung U Airport | 11/2017- |Myanmar Gov. Study Assistant Project Manager
8. |Rehabilitation and Operation 01/2018
The National Logistics Master Plan Study, Myanmar | 07/2016- |JICA Master Plan Environmental and Social
9. 12/2017 Study Consideration Expert
Preparation of Environmental Social Impact | 06/2014- |JICA Technical Indigenous People’s Plan
10. |Assessment Frameworks for Category Fl Project in | 03/2015 Assistance
India
Feasibility Study on Wattay International Port | 09/2013- |Myanmar Gov. | Feasibility Environmental Monitoring
11. |Terminal Expansion Project, Myanmar 11/2013 Study Expert (aircraft noise)
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No. Project Name, Country Period CllenZ-’Fman %ﬁéf Position
The Project for Capacity Development of | 01/2010- [JICA Reserch Japan Overseas Cooperation
12. |Environmental Monitoring in Solomon Island 01/2012 Volunteers “Water analysis”
Education M.Sc. in Human Environment, Graduate School of Human Environment, Osaka Sangyo University, Japan
2008
B.Sc. in Urban Environment Department of Human Environment Faculty, Osaka Sangyo University, Japan
2006
Other training :None
Languages Speaking Reading Writing
Japanese Native Native Native
English: Excellent Excellent Excellent

| declare to the best of my knowledge that all the above particulars are correct, if false or untrue, | shall take responsibility
before the law.

Hanoi, 15th Sept. 2023

Atsushi Minami /Project Manager
(to be signed)
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1. General:

Curriculum Vitae (CV) of Expert

Position Title and No.:

Name of Key Expert:

Name of the Firm proposing the Key Expert:

Date of Birth:

Nationality:

Country of Citizenship/Residence:

Social Environment Expert -1

Mayumi GOTO

Nippon Koei Co., Ltd.

27 February 1967

Japanese

Japan

2. Education:

- M.Sc., Environmental Sciences and Policy, Central European University, Hungary & Manchester University, U.K.

(Joint Degree), 1997
- M.A,, History, City University of New York, U.S.A,1992
- B.A,, History, Aichigakuin University, Japan, 1989

3. Employment Record relevant to the assignment:
<16 years professional experience since 1997>

Period

2010 -
Present

Contact information for reference:

2007 - 2010

2006 — 2007

2003 - 2005

1997 - 2000

Employing organization and
your title/ position

Nippon Koei Co., Ltd.
Environmental Expert,
Environmental Science &
Engineering Dept.

Individual Consultant
Environmental and Social
Consideration Expert

School Environment Network
Program Officer, Environmental
Education Department

Subtropical Agriculture
Research Institute, Tokyo
Agriculture University
Research Associate

Regional Environmental Center
for Central and Eastern Europe
Consultant/ Project Manager

Country

Japan

Summary of activities performed relevant to the
Assignment:

Responsible for studies on environmental and social
fields including EIA and environmental management
projects overseas as well as in Japan.

Norihko INOUE,General Manager of Environmental Science &

Engineering Dept.

Japan

Kenya

Japan

Hungary

int.e@gx.n-koei.co.jp

Responsible for studies on environmental and social
fields including EIA and environmental management
projects overseas as well as in Japan.

Responsible for managing the activities in environmental
awareness raising, especially to plan and implement
varieties of environmental education programs provided
to local primary and secondary schools.

Responsible for studying the adaptability of more than
50 different plants to the local soil in Miyako island in
order to introduce environmentally low- impact
agriculture where the conventional farming is highly
dependent on chemical fertilizer.

Responsible for conducting a study to analyze the
effectiveness of the policy of Hungary in comparison to
EU standards under the circumstances of the on-going
EU Integration and compiling a report

4. Membership in Professional Associations and Publications:
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5. Language Skills:

English
French
Japanese

Speaking
excellent

good

native

Reading
excellent

good

native

Writing
excellent
good
native

6. Reference to Prior Work/Assignments that Best Illustrates Capability to Handle the Assigned Tasks:

No. Title Client Poisson Period

1 Strengthening of Implementation Capacity for JICA (Japan International Environmental and Social | July 2014 to 2013
Transmission Line and Substation, Myanmar Cooperation Agency) Considerations Expert to March 2014

(1.1 month)

2 Danhin Hydropower Expansion Project, JICA (Japan International Environmental and Social | November2013 to
Vietnam Cooperation Agency) Considerations Expert January 2014 (3

months)

3 Preparatory Survey for the Terminal Expansion | JICA (Japan International Environmental and Social | February 2013 to
Project of Watthay International Airport, Lao Cooperation Agency) Considerations Expert June 2013 (2
PDR months)

4 Southern Region Power System Development Electricite du Laos Social Environment March 2013 to
Project (Pakbo-Saravan), Lao PDR Expert April 2013 (1

month)

5 Habarana — VVeyangoda Transmission Line Ceylon Electricity Board Social Environment January 2013 to
Project, Sri Lanka Expert February 2013 (1

month)

6 Study on Power Extension Project in Vietnam JICA (Japan International Environmental and Social | October 2012 to
(Environmental and Social Considerations), Cooperation Agency) Consideration Expert December 2012
Vietnam (2 months)

7 Preparatory Survey on Nam Ngun 1 JICA (Japan International Environmental and Social | July 2012 to
Hydropower Station Expansion, Lao PDR Cooperation Agency) Consideration Expert August 2012 (2

months)

8 Study on Power Supply and Demand in Central | JICA (Japan International Environmental and Social | May 2012 to July
Region, Lao PDR Cooperation Agency) Consideration Expert 2012 (2.5 months)

9 Environmental and Social Assessment for Rural | Government of Lao Safeguard Specialist Nov 2011 to Dec
Electrification (REP) Phase 1 Projects, Lao PDR/World Bank 2011 (1 month)
PDR

10 Preparatory Survey on Dedicated Freight JICA (Japan International Social Consideration March 2011 to
Corridor Project (Phase 2) (1), India Cooperation Agency) Expert October 2011 (5

months)

11 Preparatory Survey on the Makassar Water JICA (Japan International Environmental and Social | January 2011 to
Supply Development Project (Stage I1), Cooperation Agency) Consideration Expert July 2011 (3.5
Indonesia months)

12 The Second My Thuan Bridge Construction Ministry of Trade, Environmental and Social | August 2010 to
Project, Vietnam Economy and Industry, Consideration Expert December 2010

Japan (2.5 months)

13 Hydropower Project, Lao PDR Private Firm Safeguard Specialist May 2010 (1

month)

14 Feasibility Study on Industrial Zone JICA (Japan International Social Assessment and June 2009 to
Development (Special Economic Zone), Lao Cooperation Agency) Resettlement Expert April 2010 (4.3
PDR months)

15 The Study on Power Network System Planand | JICA (Japan International Environmental and Social | November 2008
Initial Environmental Examination (IEE) for Cooperation Agency) Consideration Expert to October 2009
the Pakbo — Saravan 115 kV Transmission Line (5 months)

Project, Lao PDR

End of document
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Curriculum Vitae (CV) for Key Expert

1. General:

Position Title and No.: Social Environment Expert - 2

Name of Key Expert: Junko MASAKI (Ms.)

Name of the Firm proposing the Key Expert:  Nippon Koei Co., Ltd.

Date of Birth: 13 July 1975
Nationality: Japanese
Country of Citizenship/Residence: Japan

2. Education:
- MSc Environmental Science, Graduate School of Environmental Science Engineering, Tsukuba University 2001
- BSc Biological Resources Engineering, Tsukuba University 1998

3. Employment Record relevant to the assignment:
<15 years professional experience since 2000>

Period Employing organization and Country  Summary of activities performed relevant to the
your title/ position Assignment:

2000 - Nippon Koei Co., Ltd. Japan Responsible for studies on environmental and social

Present Environmental Expert, fields including EIA and environmental management

Environmental Science &
Engineering Dept.
Contact information for reference: Norihiko Inoue,General Manager of Environmental Science &
Engineering Dept. int.e@gx.n-koei.co.jp

projects overseas as well as in Japan.

4. Membership in Professional Associations and Publications:
- Professional Engineer, Construction Environment of Civil Engineering (Registration No.67397, Japan ,2009)

5. Language Skills: Speaking Reading Writing
English excellent excellent excellent
Japanese native native native

6. Reference to Prior Work/Assignments that Best Illustrates Capability to Handle the Assigned Tasks:

No.

Title

Client

Poisson

Period

1

Sub-Project for Electric Power Development in
Thilawa Area under Infrastructure
Development Project in Thilawa Area
(PHASE-1)

Myanmar Government
(Ministry of Electric Power.
Myanmar Electric Power
Enterprise)

Social Environment
Expert

January 2013 to
date (1 month)

2 EIA Study for Construction of Coal Fired Plant | Myanmar Private Developer | EIA expert September 2013
in Yangon Region to date (1 months)

3 EIA Study for Thilawa Special Economic Zone | Myanmar and Japanese Natural and Social Expert | February 2013 to
(SEZ) Class A Development Project Private Developer November 2013(3

months)

4 Preparatory Study on Thilawa Special JICA (Japan International EIA expert April 2013 to
Economic Zone (SEZ) Infrastructure Cooperation Agency) October 2013(3
Development in the Republic of the Union of months)

Myanmar
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No. Title Client Poisson Period

5 Preparatory Survey on the Greater Kampala JICA (Japan International Environmental and Social | March 2013 to
Roads Improvement Project in the Republic Cooperation Agency) Consideration Expert date(intermitted,
Uganda 5.5 months)

6 The Development ofthe National Water Master | JICA (Japan International Environmental Feb 2010 to
Plan 2030 (Phasel and Phase I1) in India Cooperation Agency) Management November 2013

Expert/SEA Expert (intermitted, 5
months)

7 Preparatory Survey for Dedicated Freight JICA (Japan International Social Consideration August 2010 to
Corridor (Phase 2) (1) Cooperation Agency) Expert December

2011(intermitted,
3 months)

8 Preparatory Survey for Flood Risk JICA (Japan International Environmental Impact Feb 2010 to
Management and Climate Change Adaptation Cooperation Agency) Analysis March 2011
in South Western Sri Lanka (intermitted, 5

months)

9 Engineering Consulting Service for Jakarta Government of Indonesia EIA Expert April 2010 to
Mass Rapid Transit System Project in October 2010
Indonesia (intermitted, 1

months)

10 Preparatory Survey on Reconstruction of JBIC (Japan Bank Environmental and Social | Nov 2009 to
RUSUMO Bridge and OSBP Facilities in International Cooperation) Consideration Expert August 2010
Rwanda and Tanzania (intermitted, 1

months)

11 Basin-Wide Basic Irrigation and Drainage JICA (Japan International Environmental and Social | June 2009 to Jan
Master Plan Study in the Kingdom of Cooperation Agency) Consideration Expert 2010 (intermitted,
Cambodia 1 month)

12 Preparatory Survey for Renewable Energy JICA (Japan International Environmental and Social | July 2009 to July
Promotion Program in Central and South Cooperation Agency) Consideration Expert 2010 (intermitted,
America 3 months)

13 The Survey on Environmental Assessment of Ministry of Land, EIA Expert September 2008

East Kyushu Superhighway project in Oita
prefecture, JAPAN

Infrastructure and
Transport, Japan

to March 2009
(intermitted, 7
months)

End of document
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Curriculum Vitae (CV)

1. Proposed Position: Manager of IEE Study

2. Name of Firm: Myanmar Koei International Ltd.

3. Name of Expert: Wah Wah Han Su Yin (Mrs)

4. Date of Birth: 22 September 1976 | Citizenship: | Myanmar
5. Education:

e M.E (Environmental Science and Civil Engineering) [Saitama University, Japan] (2006-2008)

e B.E (Civil) [Yangon Technological University] (1995-2002),
e Post Graduated Diploma in Remote Sensing (RS) and Geographic Information System (GIS) [Yangon

University] (2017)

6. Membership in Professional e Senior Member (Myanmar Engineering Society)
Associations and Publications: o Effect of water level fluctuation on radial oxygen loss (ROL) of
Typha Orientalist in a vertical flow wetland mesocosms. In the
Ninth International Summer Symposium, International Activities
Committee Japan Society of Civil Engineers, page 295-298.
o Effect of water level fluctuation on radial oxygen loss, root porosity
and nitrogen removal in subsurface vertical flow wetland
mesocosms. Ecological Engineering, Vol: 35 (3): page 410-417.
7. Other trainings: e N/A
8. Countries of Work Experience: Myanmar/ Japan
9. Language Skills (indicate only LANGUAGE SPEAKING READING WRITING
languages in which you can work): English Excellent Excellent Excellent
Japanese Good Good Good
Myanmar Native Native Native
10. Employment Record:
. Employmg org.a.nlzatlon and Summary of activities performed relevant to
Period your title/position. Contact Country .
. . the Assignment
information for references
Jan, 2013— | Myanmar Koei International Ltd Myanmar | Responsible for conducting risks assessment and
Present Social Specialist/ hazard management, social impact assessment,

Acting General Manager
Reference;

Mr. Kazuhisa IWAMI
Managing Director
iwami-kz@n-koei.jp

surface water and ground water monitoring and
evaluation on action plan to mitigate social
impacts due to infrastructure and community
development projects according to international
guidelines.  Other responsibilities  include
examining environmental and social related
national and international policy, performance
standards and good practice, stakeholder
engagement, capacity development training in
terms of social consideration, quality control of
the social consideration project outcomes and
monitoring on the progress of project
implementation.

Apr. 2008- | Umeda Kogyo Co., Ltd.
Dec. 2012 Software Developer

Japan Responsible to develop software for factory
production by using Magic Unipass Tools.

Apr. 2005-

Mar. 2008 Research and Master Student

Research at Saitama University Japan Wastewater purification by using a wetland plant

called Typha Orientalis.

Jan. 2002- A1l Construction Co., Ltd.
Mar.2002 Civil Engineer

Myanmar | Responsible for drawing and quantity surveying of
a building and supervising at construction site.
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Reference to Prior Work/ Assignments that Best lllustrates Capability to Handle the Assigned Tasks:

Name of project or assignment: Professional Services for Provision of Technical Assistance to Projects for
Social and Environment Standards (SES) Screening, Assessment, Management Plan and Framework

Year: December, 2023- July, 2024

Location: Myanmar

Client: Nippon Koei Co., Ltd.

Main Project Feature:

The Project consists of response, recovery and resilience projects. The Project requires the consultant to
prepare environmental and social management framework and environmental and social management
plans according to its UN SES.

Position held: Social Expert

Activities performed: Responsible for the following tasks
e Environmental and social risks assessment
e Hazardous management plan
e Coordination with the Client
e Stakeholder Engagement Plan
e Grievance Redress Mechanism
e Gender Action Plan
e Disaster Management Plan

Name of project or assignment: Multilateral Investment Guarantee Agency (MIGA) consulting service for
the fulfillment of the collateral condition in Korea-Myanmar Industrial Complex (KMIC) Project

Year: October, 2022- October, 2024

Location: Myanmar

Client: Private

Main Project Feature: The Project consists of development, financing, construction, and operation of KMIC
located in Nyaung Hnit Pin, 25km north from the Yangon International Airport. The Project will be developed
by a joint venture of LH, Global Sae-A Co., Ltd and Ministry of Construction, which is a representative of the
Government of Myanmar. The Project will provide industrial land with quality infrastructure, including
reliable electricity and water supply, wastewater management, and residential facilities.

MIGA issued a guarantee to LH covering its equity investment to the Korea-Myanmar Industrial Complex
Development Co., Ltd (KDC). The MIGA guarantees provide protection to LH against the risks of Currency
Inconvertibility and Transfer Restriction, War and Civil Disturbance and Breach of Contract.

Position held: Social Expert

Activities performed: Responsible for the following tasks:

e environmental and social risks assessment

e hazardous management

e stakeholder engagement plan, grievance mechanism, local employment plan, worker’s code of
conduct, in Construction Environmental and Social Management Plan and Operational Environmental
and Social Management Plan

e monitoring program on industrial tenants according to environmental and social management systems
(ESMS) in line with International Finance Corporation (IFC)’s Performance Standards,

e agap assessment in relation to Myanmar regulations and IFC’s Performance Standard 2: Labor and
Working Condition) requirements

e supplemental action plan for ten (10) relocated households regarding resettlement in compliance with
Performance Standard 5: Land Acquisition and Involuntary Resettlement and

e monitoring and evaluation on ten (10) relocated households based on the supplemental action plan on
resettlement and income restoration

Name of project or assignment: Climate Risk Assessment and Climate and Disaster Resilience Guidance
for Climate resilient WASH services for states/regions in Myanmar

Year: December, 2021- December, 2022

Location: Myanmar

Client: UN Organization

Main Project Feature: The climate change impact assessment on Water, Sanitation and Hygiene (WASH)
sector by using the secondary data and by collecting primary data through online meeting with related
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stakeholders and local community. Climate change projection until 2100 is conducted by using climate
change model data and climate change trend is studied by using observed weather station data in Myanmar.
Validation questionnaires are used to score hazards, exposure and vulnerability on WASH sectors with related
stakeholders to calculate climate risks of each hazards such as cyclone, storm surge, flood, drought, landslide
and earthquake. One township from agro-ecological zone is studied for climate risks. Preparing a
compendium of mitigation measures for greenhouse gas (GHG) emission and adapatation measures options
as well as costing mitigation measures and adaptation plans related to WASH on prioritized risks. Preparation
of Technical Guidance on climate risk assessment of WASH systems and making climate resilient WASH shift
is the final output.

Position held: National Consultant Counterpart

Activities performed: Responsible for
e Communicating with external and internal stakeholders
e Project management
e Meetings arrangement
e Leading the meetings
e Interview arrangement by using questionnaires through online
o Data Analysis by using SPSS (Statistical Analysis Software)
e Myanmar language translation quality control

Name of project or assignment: Social Impact Assessment in EIA Study and Stakeholder Engagement Plan
for Smart and Eco City Development in Yangon Region

Year: December, 2019 — present

Location: Myanmar

Client: Private

Main Project Features: Development of the first sustainable Smart and Eco in Yangon, Myanmar by a private
international organization in collaborating with the Department of Urban and Housing Development (DUHD),
Ministry of Construction (MOC). The Government of Myanmar (GoM) leases the land to the developer for 50
years.

Position held: Social Expert

Activities performed: Responsible for the following tasks:

e Environmental and social risks assessment

¢ Hazardous management plan

¢ Collection of social baseline data

e Social impact assessment as a part of EIA study and guidance to reduce social risk and to promote social
management in particular

e Stakeholder Engagement Plan

e Grievance Redress Mechanism (GRM) process

¢ Rollout of GRM

¢ GRM Database establishment

e Technical assistance in social consideration

Name of project or assighment: Technical Assistance and Guidance on social risks management to the
Ministry of Construction (MoC), Myanmar

Year: December, 2019 — May, 2021 (intermittent)

Location: Myanmar

Client: International Finance Corporation (IFC)

Main Project Features: Yangon Elevated Expressway, Public Private Partnership (PPP) Project, sponsored by
the MoC, is a 47.5 kilometer long elevated four-lane expressway in Yangon. The MoC, in coordinating with
the Yangon Regional Government, is implementing the expressway in phases and is currently in the process
of implementing Phase 1, (27.5 kilometer) the Eastern and East-West (North) sections of the inner ring road.
As an elevated expressway, the YEX project is planned to be implemented primarily on a viaduct constructed
in the middle of the road.

Position held: Social Risk Management Consultant
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Activities performed: Responsible for the following tasks:

- Providing technical assistance and guidance to the MoC for social risk management in consistent with IFC’s
Performance Standards on Environmental and Social Sustainability (the “IFC PS”)

- Questionnaires preparation for detailed measurement survey and socio-economic survey

- Assist MoC to collect socio-economic census data as baseline data and conduct data analysis
- Inventory of assets

- Analysis of collected data

- Preparation of Resettlement Action Plan (RAP) including entitlement matrix

- Preparation of Livelihood restoration process (LRP)

- Preparation of Stakeholder Engagement plan

- Preparation of Grievance Redress Mechanism (GRM) process

- Technical assistance to personnel

Name of project or assignment: Land Acquisition and Livelihood Restoration Plan for Wind Power Projects
in Magway Region

Year: August, 2019 — December, 2019

Location: Myanmar

Client: Private

Main Project Features: A wind power project with 113 MW capacity is planned to develop in Minhla
Township in Magway Region. It is in advanced planning stage and land acquisition process starting from public
consultation/stakeholder engagement, rollout of Grievance Redress Mechanism (GRM), Detail Measurement
Survey (DMS) led by governmental departments, inventory of assets, socio-economic census, etc... have been
implemented according to ADB and IFC standard.

Position held: Land Acquisition and Livelihood Restoration Expert (Regional engineer)

Activities performed: Responsible for:

- Questionnaires preparation according to ADB safeguard

- Assisting DMS led by governmental departments, to conduct inventory of assets, socio-economic census
and market valuation, to prepare land acquisition plan and livelihood restoration plan and to update an
existing Grievance Redress Mechanism (GRM) and stakeholder engagement activities.

Name of project or assignment: Socio-Economic Survey of Deedoke Hydropower Project in Mandalay
Region

Year: July, 2019 — Dec, 2019 (intermittent)

Location: Myanmar

Client: Private

Main Project Features: A hydropower project with 60 MW capacity is planned to develop on the Myitinge
River in Mandalay Region by developers including the Ministry of Electricity and Energy (MOEE), Andritz of
Austria, Kansai of Japan and High Tech Construction Trust. It is in advanced planning stage and land
acquisition process starting from public consultation/stakeholder engagement, rollout of Grievance Redress
Mechanism (GRM), Detail Measurement Survey (DMS) led by governmental departments, cut-off date
announcement to socio-economic survey have been implemented according to the international practice.

Position held: Team Leader

Activities performed: Responsible for:

- Preparation of questionnaires for socio-economic census as baseline

- Conducting socio-economic census to project affected persons who have potential to be impacted by the
project physically or economically before the construction of the project as a baseline data. In addition, socio-
economic survey to a control group, who are not affected by the project but stay at places which has similar
characteristic with the project affected area, has been also conducted. The purpose of socio-economic
information to the control group is to identify that the changes are due to the project or other overall factors
in Myanmar such as economy, disaster, etc... Socio-Economic status of project affected persons will be
monitored throughout the project period. Supervisors of the survey were trained by an international expert
of the project and enumerators were trained by the supervisors. Practical socio-economic survey was also
conducted to people who are not affected by the project as a practice of enumerators. Supervisors checked
survey forms filled by his/her related enumerators for quality control.

Name of project or assignment: Preparation of Resettlement Framework for Yangon Elevated Expressway
PPP Project

Year: March, 2019 — May, 2019 (intermittent)
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Location: Myanmar

Client: International Finance Corporation (IFC)

Main Project Features: The current rapid urbanization and motorization put more and more pressure on the
existing transport infrastructure in Yangon City and its surrounding areas. GoM through MoC would like to
implement phase | including eastern wing (up to 19 km length) plus east-west link (5.5 km) with 27 km length
and four lanes, north-south elevated expressway toll road in Yangon with development of Public Private
Partnership (PPP).

Position held: Social Expert

Activities performed: Responsible for:

Assisting the Ministry of Construction (MOC) in preparation of resettlement framework to clarify the extent
and range of land acquisition, resettlement principles, entitlement matrix, compensation principles,
grievance processes and organizational arrangements for resettlement action plan (RAP).

Name of project or assignment: Income Restoration Program (IRP) in Thilawa Special Economic Zone
(SEZ) Phase (Il)

Year: Nov 2017 — Sep, 2019 (4.3 months)

Location: Myanmar

Client: Japan International Cooperation Agency (JICA)

Main Project Features: The first international SEZ has been developed in Thilawa area at the outlying area of
Yangon since 2013 and resettlement is necessary due to the development of Thilawa SEZ Zone A and Zone B.
Resettlement for Zone A and Zone B were carried out in 2013 and 2017 respectively. The Project gives
assistance to relocated people in Zone A and Zone B to improve their livelihood and standards of living, or at
least to restore their livelihood to the condition before they are displaced; activities include 1) Support for
economic condition by using various methods such as providing job matching, and providing vocational
trainings so that they can work as skilled labours in and around Thilawa SEZ and they can engage in small
businesses, 2) Support for Social welfare and education Condition by using Vulnerable peoples program and
by supporting when applying National Registration Card, 3) Support for Environmental, Security and Living
Condition by making improvement in infrastructure such as road, electricity supply and water supply (water
supply system was installed) in their relocation places to be convenient, and 4) Maintaining the security of
relocation site by securing the ownership of land property. In addition, the Project gives assistance to GoM
for implementation of IRP activities mentioned above and assistance to affected community such as
assurance of remedy, assurance of stakeholder engagement and management of socio-economic impact.

Position held: Technical Support for Designing and Implementing Monitoring Survey

Activities performed: Responsible for:

- Supporting GoM for preparation and implementation of Complaint/Grievance Management Procedure and
Stakeholder Engagement Plan, monitoring and evaluation program for implementation of vulnerable people
action plan and IRP in Thilawa SEZ. Other tasks consist of providing training to responsible staff in GoM to
implement social performance, community/stakeholder engagement and public relations, to manage
grievance and inquiry, to monitor socio-economic impact on affected people, vulnerable people and local
community internally and to supervise external monitoring on socio-economic impact on affected people and
local community. Moreover, one of the tasks included was an assistance to the Complaint/Grievance
Management Procedure which was discussed at the panel of 2017 United Nations Forum on Business and
Human Rights in Geneva, Switzerland.

Name of project or assignment: Social Consideration Services for Si Mee KhonPort and Road Project in
Mandalay Region

Year: Sep. 2017 — April, 2018 (1.7 months)

Location: Myanmar

Client: Reeman Consulting Pty Ltd.

Main Project Features: Si Mee Khon Port is located in Myingyan District in Mandalay Region, Myanmar. It
will facilitate river transportation of goods and products from Mandalay Myotha Industrial Park (MIP),
surrounding areas and nearby towns. The Port is being developed in phases: Phase 1 comprises development
of the Domestic Port including a general cargo yard and access ramp to a 50 tons pontoon crane. Phase 1is
planned to handle 200,000 tons of containers, general cargo and roll-on/roll-off cargo. In the next Phase, it is
intended that an International Port and oil depot will be developed. International Finance Corporation (IFC)
plans to invest in Mandalay Se Mi Khon Port Project in Mandalay where the operation of the Port (Phase 1)
has been started since Oct, 2017.
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Position held: Local Social Specialist

Activities performed: Responsible for:

- Conducting social consultancy services. The project aims to assist the Client to review outstanding
compensation, identification of Project Affected Persons (PAPs) and vulnerable PAPs, Stakeholder
Engagement & Complaints, socio-economic survey to affected households, standing economic trees,
allocation of residential plots at Mandalay Industrial Park (MIP) and CSR Program including livelihoods due to
the development of Mandalay Si Mee Khon Port Project in Mandalay to meet with the international social
consideration standard.

Name of project or assignment: ADB TA-8786 MYA: Environmental Safeguard Institutional Strengthening
(48145-001)

Year: May 2017 — April 2018

Location: Myanmar

Client: Asian Development Bank (ADB)

Main Project Features: ADB is providing assistance to GoM to strengthen environmental safeguards in
Myanmar and help the Environmental Conservation Department (ECD), which is the responsible department
for environmental conservation, implementing the Environmental Impact Assessment Procedure which was
enacted in 2015 by providing trainings and capacity building. The main purpose of the Project is capacity
development for technical review of EIA/IEE reports which were submitted to ECD.

Position held: EIA Review Consultant

Activities performed: Responsible for review work on Environmental Impact Assessment (EIA)/Initial
Environmental Examination (IEE) reports for development projects in Myanmar. These reports were
submitted to the Environmental Conservation Department (ECD) in the Ministry of Natural Resources and
Environmental Conservation (MONREC). The project also aims to assist government officers who are in charge
of reviewing EIA/ IEE/ EMP reports and providing comments to be included in the contents of
Environmental Compliance Certificate which will be issued by MONREC.

Name of project or assignment: Income Restoration Program (IRP) in Thilawa Special Economic Zone
(SEZ) Phase (1)

Year: Sep 2016 — July, 2017 (5.7 months)

Location: Myanmar

Client: JICA Japan International Cooperation Agency (JICA)

Main Project Features: The first international SEZ has been developed in Thilawa area at the outlying area of
Yangon since 2013 and resettlement is necessary due to the development of this project such as Zone A and
Zone B. The Project gives assistance to relocated persons to improve their livelihood and standards of living,
or at least to restore them to the condition before they are displaced. Various methods such as providing job
matching and providing vocational trainings so that they can work as skilled labor in and around Thilawa SEZ
and they can engage in small businesses, making infrastructure in their relocation places convenient, giving
technical support about microfinance, etc...

Position held: Expert on promoting of Multi-Stakeholders Engagement

Activities performed: Responsible for getting social communication with Project Affected Persons (PAPs),
project proponents, local authorities, governmental authorities, Non-Government Organizations, Civil
Society Organizations to help PAPs get stable income after they are relocated. Other responsibilities include
carrying out internal monitoring of socio-economic survey, supervising external monitoring of socio-
economic survey, job matching for local community including PAPs and their family members, supporting
PAPs, who do not have National Registration Card (NRC), for application of NRC, proposing training programs
which are useful for PAPs to get more job opportunities and to upgrade their current job position and
coordination between government authorities, local authorities, local community, project proponents,
contractors and locator when constructing and operating of infrastructure such as road, drainage, water
supply system, electric facilities, etc... at the relocation site of Thilawa SEZ. Rapid Social Impact Assessment
(SIA) for Thilawa SEZ has also been conducted to monitor the social impact of surrounding area and to
mitigate social issues due to the development of Thilawa SEZ.

Name of project or assignment: The Project for Capacity Development of Power Transmission and
Distribution System (Phase 1)

Year: July 2016 — Nov, 2018 (5.23 months)

Location: Myanmar

Client: Japan International Cooperation Agency (JICA)
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Main Project Features: Japanese Government provides assistance to Myanmar Government for capacity
development of power transmission and distribution system (Phase I). The purpose of the Project is to
improve  efficiency and  reliability of power supply and energy access through the
reinforcement and improvement of power supply infrastructure in Myanmar. Three main prospective
outputs are 1) preparation of the framework of human resource development, 2) training programs are
planned and implemented and 3) establishing and practicing Plan, Do, Check and Action (PDCA) cycle for
training system. To get the output (1), tasks include identifying institutional and financial challenges of the
MOEE, identifying technical challenges of Transmission and Distribution System, carrying out assessment of
human resource development plan and policy and existing training system and examining the framework and
roadmap of human resource development. Tasks such as discussing and planning training programs,
developing syllabi, curricula and textbooks for trainings, conducting Training for Trainers, preparing and
implementing trainer’s accreditation system, developing a procurement plan of equipment and materials for
trainings and introducing them, advising regarding Transmission and Distribution system and reflecting to
textbooks for trainings, implementing trainings by trained trainers, proposing and implementing evaluation
systems for trainees has been done in order to get the output (2). PDCA cycle is applied continuously
throughout the Project to achieve the output (3).

Position held: Human Resource Development Planning 2 (Regional Cities)

Activities performed: Responsible for:

- Implementing human resource policy and plan in the Ministry of Electricity and Energy (MOEE) and
implementing engineering training program for capacity development of engineers who become trainers in
the future. Other responsibilities include conducting survey on current status of training program in each
department of MOEE, coordinating between departments in MOEE, Trainer Candidates and international JICA
experts to conduct safety and technical trainings, to install training facilities at the training center of MOEE
in Naypyitaw and site visit.

Name of project or assignment: Supplemental Survey for Construction Project of Bago River Bridge

Year: February 2016 — June, 2016 (2 months)

Location: Myanmar

Client: Japan International Cooperation Agency (JICA)

Main Project Features: Feasibility Study (FS) for construction of Bago River Bridge was carried out in 2014.
The purpose of Bago River Bridge is to connect Yangon and Thanlyin Township and Thilawa area by passing
Bago River. It has been two years after FS was carried out. Therefore, a supplemental survey for construction
of Bago River Bridge has been carried out to make improvement of Intersection at Yangon side and at Thanlyin
side of Bago River Bridge. Optional designs for improvement at intersections such as construction of a flyover,
on-ramp, at grade intersections were proposed to the Project Proponent with environmental and social
impacts of each option. The Project Proponent chose the best one in consideration of cost, schedule,
technical and financial matter as well as environmental and social issues.

Position held: Regional Environmental and Social Expert

Activities performed: Responsible for:

- Environmental and social investigation of proposed options for improvement at intersections in Thaketa
Township and in Thanlyin Township in Yangon Region. Roads in Yangon and Thanlyin Township are managed
by the Roads and Bridges Department in Yangon City Development Committee (YCDC) and the Department
of Highway in the Ministry of Construction (MOC) respectively. In general, bridges and flyovers are managed
by the Department of Bridges in MOC. Land acquisition from Myanma Railways (MR) is necessary for this
project. Therefore, environmental and social investigation was carried out in cooperation with YCDC, MOC
and MR to find out environmental and social impacts by each proposed option. IEE report including
Abbreviated Resettlement Action Plan (A-RAP) for this project was prepared based on the EIA Procedure
and JICA Guidelines for Environmental and Social considerations. In addition, necessary JICA's
Environmental and Social Forms such as Checklists, Environmental Management Plan (EMP), Environmental
Monitoring Plan (EMoP), Environmental and Social Monitoring Form, Screening and Resettlement Action Plan
Monitoring Form were prepared.

Name of project or assignment: NK-GIAS

Year: July, 2014, July, 2015, September 2015, October 2016 and October 2017

Location: Myamar

Client: JICA Nippon Koei Research and Development center (NK R&D center)
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Main Project Features: Nippon Koei Research and Development Center (NK R&D) developed NK-GIAS
software and it signed a MOU with MES to conduct GIS training by using NK-GIAS software which can be used
not only for geographic information system but also for analysis. Training has been conducted once a year (3
days/time) since 2013. NK-GIAS software license has been provided to all participants after the training to
apply knowledge what they learned at the training in their careers.

Position held: Trainer

Activities performed: Responsible for:

- Conducting NK-GIAS training at Myanmar Engineering Society (MES) to Myanmar people who are ranging
from governmental departments to private companies and personal. Conducting lectures, demonstrating GIS
software, assisting trainees when they are operating the software, providing GIS software and training
materials and arranging administrative and logistic things.

Name of project or assignment: Arc-GIS

Year: April, 2015 — June, 2015 (1 month)

Location: Myanmar

Client: Nippon Koei Research and Development center (NK R&D center)

Main Project Features: The purpose of the project is to make analysis of vegetation for six numbers of rivers
in Japan. Raster Digital Elevation Model (DEM) is interpolated by using Topographic survey data. When
making vegetation analysis, Geoprocessing such as Spatial Analysis tools, Cartography Tools, etc... are applied.

Position held: GIS expert

Activities performed: Responsible for:
- Conducting analysis of vegetation of rivers in Japan by using Arc-GIS mainly and NK-GIAs as necessary.

Name of project or assignment: Preliminary Study on Environmental and Social Impact Assessment (ESIA)
for Gas Fired Power Plant Development Project, Thanlyin Township, Yangon, Myanmar

Year: July, 2015 — August, 2015 (2 months)

Location: Myanmar

Client: Private

Main Project Features: 400 megawatts (MW) gas fired power plant is planned to implement in Thanlyin
Township, Yangon, Myanmar and MOU was signed between the Ministry of Electricity and Energy (MOEE)
and a consortium to identify feasibility of the project. Preliminary ESIA was carried out for the project as the
first step.

Position held: Environmental and Social Expert

Activities performed: Responsible for:

- Environmental and social investigation at proposed project site in Thanlyin Township. Scoping for
environmental and social impact assessment and preparation of environmental management plan and
environmental monitoring plan.

Name of project or assignment: Preparatory Survey on Distribution System Improvement Project in Main
Cities in Myanmar

Year: November, 2014 — July, 2015 (3.48 months)

Location: Myanmar

Client: Japan International Cooperation Agency (JICA)

Main Project Features:

Formulation of a five years distribution system improvement plan in 11 cities which were selected by
considering important factors and arranging basic design of the priority projects. Distribution system
improvement includes a) Reinforcement of 33 kV and 66 kV substations with transmission line, b)
Introduction of Multi-Transformer system for Low Voltage distribution, c) Replacement of overloaded/aged
distribution facilities and d) Replacement of power meter to reduce distribution loss.

Position held: Regional Environmental and Social Expert

8 | Wah Wah Han Su Yin



Activities performed: Responsible for:

- Environmental and social investigation at proposed target sites in 11 selected cities: Pathein, Bago, Pyay,
Bhamo, Loikaw, Magway, Mandalay, Mawlamyine, Monywa, Taunggyi and Dawei. Moreover, collecting
environmental and socioeconomi data, preparation of IEE report, environmental management plan and
environmental monitoring plan were included. In addition, coordination and cooperation with Electricity
Supply Enterprise (ESE) in the Ministry of Electric Power (MOEP), Environmental Conservation Department
(ECD) in the Ministry of Natural Resources and Environmental Conservation (MONREC), General
Administration Departments (GAD) in the Ministry of Home Affairs and other related Ministries were carried
out.

Name of project or assignment: Pre - Environmental Due Diligence for transfer of rights of Tin Smelting
business in Thanlyin Township in Yangon

Year: September, 2014 — December, 2014 (2 months)

Location: Myanmar

Client: Private

Main Project Features: Tin Smelting and Refining Plant in Thanlyin managed by No. (2) Mining Enterprise in
the Ministry of Mines invited foreign or local company as Private Public Partnership (PPP) with JV or lease to
submit the Letter of Expression of Interest (LEOI) in September, 2014. One of the Japanese private companies
was interested to submit EOI. Pre environmental due diligence of the factory was carried out to know the
existing environmental condition of the factory and to prepare mitigation measures to prevent
environmental impact

Position held: Environmental and Social Expert

Activities performed: Responsible for:

- Environmental and social survey for environmental and social investigation at the proposed project site in
Thanlyin Township. Scoping for environmental and social impact assessment and preparation of
environmental management plan and environmental monitoring plan

Name of project or assignment: Solid Waste Management System in Thilawa Special Economic Zone (SEZ)
Class A area

Year: September, 2014 and June, 2015 (1 month)

Location: Myanmar

Client: Private

Main Project Features: One of the Japanese companies set up a systematic industrial waste management
factory in Thilawa SEZ Class A area. Not only land filling but also Integrated Waste Treatment Facilities are
planned to include in the factory for treatment of solid waste. After sorting or intermediate treatment
including stabilization, fuel blending, water treatment and incineration, recyclable waste are sent to recycle
companies for recycling to new products, reusable waste are reused and non-recyclable waste are landfilled
in designated area of landfilling.

Position held: Environmental and Social Expert

Activities performed: Responsible for:

- Survey about recycle companies such as plastic, paper, metal, old battery, tyre, engine oil, etc...in Myanmar
and making an interview with recycle companies to make the research on how they handle or process recycle
materials in their companies. Medical Waste Treatment facilities under Yangon City Development Committee
(YCDC) are also surveyed to entrust for treatment of medical waste from Thilawa SEZ.

Name of project or assignment: Sub-project for Electric Power Development in Thilawa Area under
Infrastructure Development Project in Thilawa Area (Phase 1), Myanmar

Year: December, 2013 — September, 2017 (16 months)

Location: Myanmar

Client: Gov. of Myanmar (Ministry of Electricity and Energy (MOEE)) with Japanese ODA Loan
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Main Project Features: The Project includes the following four packages.

(1) Installation of 33 kV Distribution Line between Thanlyin sub-station and a new Thilawa sub-station. The
length is approximately 13.5 km (8.4 mile)

(2) Construction of 2 x 25 MW dual fuel Gas turbines (natural gas and diesel oil) with more than 50 MW
output in total. The total area of power plant is 3.2 ha.

(3) Construction of 15 km (24 miles) long 230 kV Transmission Line between Thanlyin sub-station and a new
Thilawa sub-station and construction of 2 ha wide sub-station in Thilawa

(4) Installation of 30 km (18 miles) long Gas Pipeline from South Dagon Valve House to a new Thilawa power
plant for gas supply.

Position held: Environmental and Social Expert

Activities performed: Responsible for the following tasks:

- questionnaire preparation for social survey in preparation of IEE and EIA reports

- preparation of rapid resettlement action plan (RAP) and Land Acquisition Plan (LAP)

- implementation and monitoring of resettlement action plan

-environmental and social risks assessment

- preparation of hazardous management plan

-preparation and implementation of stakeholder engagement plan

-supporting the MOEE in land acquisition for construction of 33 kV distribution poles, 230 kV transmission
lattice towers, electric poles, gas pipeline and a gas regulation station from MOC and private crop cultivators
by coordinating with related government departments, local authorities, local community, project
proponents, contractors and sub-contractors

-supporting Thermal Power Department, Department of Power Transmission and System Control (DPTSC)
and Yangon Electricity Supply Corporation (YESC), Myanmar Oil and Gas Enterprise (MOGE) in MOEE for
implementation of environmental management and monitoring plan to mitigate and monitor environmental
and social impacts during construction in coordination with Environmental Conservation Department (ECD)
in the Ministry of Natural Resources and Environmental Conservation (MONREC), General Administration
Departments, other related Ministries and Thilawa SEZ Management Committee.

Name of project or assighment: Preparatory Survey on Base of Pyramid (BOP) business on development of
food supply chains in Myanmar

Year: March, 2013 — December, 2013 (10 months)

Location: Myanmar

Client: Japan International Cooperation Agency (JICA)

Main Project Features: Feasibility study to establish sustainable food supply chain for safe and secured food
with Japanese Standard. Target items include processed agricultural and fishery products in Myanmar. Main
activities include training for contract farmers and fishery workers, construction of a logistics center annexed
with a food processing factory, and exporting value added food products to Japan and other Asean countries.
Target area are Yangon Division, Tanintharyi Division, Rakhine State and Shan State.

Position held: Project Coordinator

Activities performed: Responsible for:

- Conducting an interview with Base of Pyramid such as fishermen in Gyeik Taw village under Mya Pin village
tract in Thandwe Township, Rakhine State to know family size, family income, expenses, etc... Other duties
include arrangement and participating appointments and trips in Myanmar, collecting necessary data,
coordinating with Agricultural department in the Ministry of Agriculture and Irrigation, Fisheries department
in the Ministry of Livestock, Fisheries and Rural Development, Ministry of Health, Ministry of Commerce,
other related industries and local companies. More over coordination between translation and interpretation
from Japanese to Myanmar and vice versa and English to Myanmar and vice versa.

Name of project or assignment: Factory production management software developer, Japan

Year: April, 2008 — December, 2012 (4 years and 9 months)

Location: Japan

Client: Umeda Kogyo Co., Ltd

Main Project Features: Developing factory production management software which manage production
processes starting from receiving order to delivering order. It also manages financial matters such as sales
amount, profit and loss. This software is developed by using Magic Unipass. And package software for factory
production management is newly developed according to customer needs from design to testing. Those
softwares are widely used in Japan and Indonesia. They are developed in both Japanese and English language.
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Position held: Software Developer

Activities performed: Responsible for:

- Developing factory production management software which is used in both inside of the company itself and
in other similar type of factories, customizing factory production management package software, handling
customer issues, requests and support, managing to participate in software exhibition for advertisement,
developing company home page, translating from Japanese to English and vice versa.

Name of project or assignment: Teaching, Myanmar

Year: April, 2002 — December, 2003 (1 year and 9 months)

Location: Myanmar

Client: Myanmar Maritime University

Main Project Features: Myanmar Maritime University was opened in February, 2002 for marine subjects such
as Naval Architecture, Marine Engineering, Marine Electrical Systems and Electronic, Port and Habour
Engineering, River and Coastal Engineering, etc...

Position held: Assistant Lecturer

Activities performed: Responsible for:

- Included in Naval Architecture department and finished attending the first year of Master of Engineering
(Civil) at Yangon Technological University, Myanmar.

Name of project or assignment: Civil Engineering Works, Myanmar

Year: January, 2002 — March, 2002 (3 months)

Location: Myanmar

Client: Al Construction Co., Ltd

Main Project Features: Construction of high-rise buildings in Yangon, Myanmar.

Position held: Drawing and quantity surveying of buildings

Activities performed: Responsible for:

- Drawing and quantity surveying of buildings and supervising construction site in Yangon area.

12. Certification:

I, the undersigned, certify that to the best of my knowledge and belief, these data correctly describe my
qualifications, my experiences, and other relevant information about myself.

&

W

16/ 02/ 2024

Signature of Personnel Date (Day/Month/Year)
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REM Co., Ltd.

Thura Aung

@<

S0 22312013 Cart. Mo, LECTIO

SUMMARY AND SKILL HIGHLIGHTS

e  Experienced with all stages of project managements and senior consultant for Environmental Impact
Assessment (EIA)
e  Research, Education and Consultancy co-operation, collaboration and contributions to local and

international institutions

A. Personal Particular:

Date of Birth . 02-05-1976

Gender/ Sex . Male

NRC No. : 12/SAKHANA(N)000978

Marital Status : Married

Nationality : Myanmar

Present Address : No. (613), Marga 6 Street, 12 Quarter, South Okkalapa Township, Yangon.
Telephone : 95-9-777006376

E-mail : thura@enviromyanmar.net

B. Educational Qualifications

B.Sc.(Hons.) (Geology), University of Yangon, 2002
M.Sc.(Geology), University of Yangon, 2004
M.Res.(Geology), University of Yangon, 2005

A WD

Diploma in Business Law, University of Yangon, 2003
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5. Diploma in GIS, University of Yangon, 2008

C. Professional Experiences

1. Consultant (2009-2011), Project Manager (2011-2016), General Manager (2016 to date)
Resource and Environment Myanmar Co., Ltd.

2. Research Associate (2006-2009), Joint Secretary (2009-2014), Secretary (2014 to date)
Myanmar Earthquake Committee, Fed. of Myanmar Engineering Society

3. Demonstrator (2003-2006)
Department of Geology, Maubin University

4. Demonstrator (2006-2009)
Department of Geology, University of Yangon

5. Consultant
Myanmar Environment Institute (2012 to date)

D. INTERNATIONAL COLLABORATION

1. Research Partners (as of Myanmar Earthquake Committee’s Member)
= California Technological University, USA
<  Earth Observatory of Singapore (EOS), NTU, Singapore

National Taiwan University, Taiwan

Tokyo University, Japan

2. Training

< Introductory Seismology for Earthquake Professionals, Yangon, Myanmar (2013)

< 1SO 14001:2004 Environmental Management Standards, Yangon, Myanmar (2013)

< AERMOD Air Dispersion Modeling, New Delhi, India (2014)

< Environmental and Social Impact Assessment, Hanoi, Vietnam (2016)

« 1SO 9001:2015 Quality Management System Awareness and Implementation, Yangon, Myanmar (2018)

E. MEMBERSHIP

1. Member (Asian Oceania Geosciences Society, AOGS)
2. Life Member (Myanmar Geosciences Society, MGS)

3. Secretary (Myanmar Earthquake Committee, MEC)
4

Consultant (Myanmar Environment Institute, MEI)
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F. WORK EXPERIENCES

2016 To date
General Manager (Resource and Environment Myanmar Co., Ltd.)

-  ESIA for Baseline Study of Thilawa Special Economic Zone B (2015-2016)

«  ESIA of Upper Baluchaung HPP, Shan State (2016)

= Environmental and Social Consideration for National Logistic Master Plan (2017)

« Review on EMP and EMoP and Implementing of Rail Safety Awareness Campaign for Yangon Circular
Railway Line Upgrading Project (2017)

« EIAfor YTL Cement Co., Ltd. in Thilawa SEZ, Yangon Region (2017-2018)

< Environmental and Social Consideration Survey for the JICA Feasibility Study for Sewerage System
Development in Yangon City (2018)

< Environmental Baseline Survey for TOTAL Power Plant and Onshore Pipeline Project, Kanbauk Area
(2018)

< ESIA on Twante Canal Improvement Project in Yangon, Myanmar (2018-2019)

< Execution of Environmental and Social Survey for Project Site and Surroundings on Preparatory Survey
for Kyaukse Gas Combined-Cycle Power Plant Construction Project in Myanmar (2018-2020)

< Environmental Baseline Survey for New Yangon Development Project, Yangon Region (2019)

< Execution of Social Environmental Survey for Project Site and Surroundings on Preparatory Survey for

Kyaukse Gas Combined-Cycle Power Plant Construction Project in Myanmar (2019-2020)

2012 To 2016

Project Manager (Resource and Environment Myanmar Co., Ltd.)

<  Environmental Impact Assessment of Shweli River Il Hydropower Project (2012)

« EIA of 500 MW CCPP at Hlawga (2012)

«  Environmental and Social Information Collection Survey for the Project for the Strategic Urban
Development Plan of The Greater Yangon (2012)

»  ESIA for Baseline study of Thilawa Special Economic Zone Class A (2013)

= Survey for Preparation of Abbreviated Resettlement Plan for Feasibility study for the construction of new
Thaketa and Bago River Bridge (2013-2014)

< Actual Environmental Survey for Feasibility Study for the Construction of Thaketa River Bridge (2013-
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2014)

< Actual Environmental Survey for Feasibility Study for the Construction of Bago River Bridge (2013-
2014)

< Environmental and Social Baseline Data Collection for Ngaw Chang Hka Hydropower Project (2014)

< Environmental and Social Survey for Environmental Impact Assessment Studies under the Project for
Electric Power Development in the Thilawa Area (2014)

«  ESIA of Upper Yeywa Hydropower Project (2015)

2009 To 2012
Consultant (Resource and Environment Myanmar Co., Ltd.)

. EIA of Myanmar-China Gas Pipeline Project (2009-2010)
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Curriculum Vitae (CV)

1. Proposed Position: Social Expert
2. Name of Firm: Myanmar Koei International Ltd.
3. Name of Expert: Khin Ohnmar Htwe (Mrs)
4. Date of Birth: 25 July 1965 | Citizenship: | Myanmar
5. Education:
e Masters in Geography, University of Yangon, 1995
e Bachelor of Arts in Geography, University of Yangon, 1986
6. Membership in Professional « N/A
Associations and Publications:
7. Other trainings: e N/A
8. Countries of Work Experience: Myanmar/ Japan
9. Language Skills (indicate only LANGUAGE SPEAKING READING WRITING
languages in which you can work): English Excellent Excellent Excellent
Myanmar Native Native Native
10. Employment Record:
. Employmg org.a.mzatlon 2 Summary of activities performed relevant to
Period your title/position. Contact Country .
. . the Assignment
information for references
Oct. 2018 — | Asian Development Bank Myanmar | Responsible for resettlement action plan,
Dec. 2018 Resource Person community engagement and community
development agreements at Myanmar Mining
EIA Guidelines Working Group.
2016 - National Commission of Enquiry Myanmar | Responsible for Myitsone Hydropwer Project
2017 on Myitsone Hydropower
Project
Director (Social Expert)
2014 - REM-UAE Lab & Environmental Myanamr | Responsible for environmental services.
Present Services
Director
2014 - Building Resilience and Myanmar | Responsible for resilience and climate adapatation
Present Adaptation to Climate Extremes in Rakhine, Shan and Kayin States, Ayeyarwaddy
and Disasters (BRACED) and Mandalay Regions.
Prgoramme
Principle Consultant
2013 - Stockholm Environment Myanmar | Responsible for social environment
Present Institute (SEI Bangkok)
Principal Consultant
2013 - Ministry of Resources and Myanmar | Responsible for social environment and natural
Present Natural Environmental resources.
Conservation (MONREC)
Principal Consultant
2013 - World Bank and Earth Institute, Myanmar | Responsible for national electrification plan in
2014 Columbia University Myanmar.
Consultant and Focal person
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2013 National Commission of Enquiry Myanmar | Responsible for national commission of enquiry on
on Lepadaungtaung Copper lepadaungtaung copper mine project.
Mine Project
Principal Consultant (Social
Environmentalists)
2007 - Shingo Japanese language Myanmar | Responsible for administration and instruction.
2009 School
Administrator and Instructor
2001 - Shinpo Japanese language Myanmar | Responsible for administartion and instruction.
2006 School
Principal
1992 - Department of Higher Education Myanmar | Responsible for tutoring in department of
1998 Ministry of Education geography university of Yangon.
Tutor
11 | Reference to Prior Work/ Assignments that Best lllustrates Capability to Handle the Assigned Tasks:

Name of project or assignment: Kyaukse Gas Combined — Cycle Power Plant Project

Year: 2018 - 2019

Location: Myanmar

Client: JICA

Main Project Feature: The objective of the Project is to improve the power supply by constructing a
combined-cycle gas-fired power plant (tentative output is 320MW class) and facilities associated with the
power plant, thereby contributing to economic development of Myanmar.

Position held: Social and RAP Expert

Activities performed: Responsible for the Resettlement Action Plan for the project

Name of project or assignment: Y Complex Project

Year: 2018

Location: Myanmar

Client: Fujita, Tokyo Tatemono and Ayeyar Hinthar

Main Project Feature: Y Complex Company, a Japan-led consortium, conducted necessary environmental and
social assessments required to commence development of a large-scale mixed-development project at the
intersection of Shwedagon Pagoda Road and U Wisara Road in Yangon.

Position held: Consultant

Activities performed: Responsible for Social Impact Assessment project

Name of project or assignment: Yangon Circular Line Project, Myanmar Railways

Year: 2017

Location: Myanmar

Client: JICA

Main Project Feature: The objective of the Project is to improve the passenger transportation capability
associated with safe, accurate and comfortable service of Yangon Circular Line railway by upgrading its
timeworn facilities and equipment, thereby contributing to socio-economic development of the Greater
Yangon area.

Position held: Principal Consultant (Social Environmentalist)

Activities performed: Responsible for Social Impact Assessment

Name of project or assighment: Hantharwaddy Airport Project

Year: 2016

Location: Myanmar

Client: JICA

Main Project Features: The objective of the project is to contribute in achieving smooth air traffic in Myanmar
through developing a new international airport.

Position held: Social and RAP Expert

Activities performed: Responsible for Social Impact Assessment and Resettlement Action Plan for the project.

Name of project or assighment: Chipwe Ngwe Hydro power Project

Year: 2016
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Location: Myanmar

Client: Private

Main Project Features: Social and Environmental Impact Assessment

Position held: Principal Consultant (Social Environmentalists)

Activities performed: Responsible for social and environmental impact assessment.

Name of project or assignment: Combined Cycle Gas Power Plant in Myingyan, Township

Year: 2015

Location: Myanmar

Client: ADB

Main Project Features: The Project is located in Taungtha, a township of Myingyan District in Mandalay
Division. It is 108 km to Mandalay City and 226 km to Naypyitaw, the administrative capital of Myanmar.

Position held: Principal Consultant (Social Environmentalist)

Activities performed: Responsible for social impact assessment of the project.

Name of project or assignment: Dawei Early Industrial Development Project

Year: 2015

Location: Myanmar

Client: Private

Main Project Features: Industrial Development

Position held: Principal consultant

Activities performed: Responsible for social impact assessment for the project.

Name of project or assignment: Environmental & Social Impact Assessment (ESIA) for offshore Bay of Bengal
Blocks A-4 and AD-02

Year: 2015

Location: Myanmar

Client: BG Group and ERM

Main Project Features: Environmental and social impact assessment

Position held: Social environmentalist

Activities performed: Responsible for environmental and social impact assessment for the project.

Name of project or assignment: ESIA of Kyaukse Cement Factory, Kyaukse Township

Year: 2015

Location: Myanmar

Client: Private

Main Project Features: ESIA for cement factory.

Position held: Director

Activities performed: Responsible for environmental and social impact assessment.

Name of project or assignment: ESIA of MongWa Hydro Power Project, Monglar, Eastern Shan State, Special
Zone -4

Year: 2015

Location: Myanmar

Client: Principal Consultant (Social Environmentalist)

Main Project Features: ESIA for Hydro power project.

Position held: principal consultant (social environmentalist)

Activities performed: Responsible for environmental and social impact assessment.

Name of project or assignment: ESIA of MOGE 4 on shore project

Year: 2015

Location: Myanmar

Client: ERM Co

Main Project Features: ESIA for shore project.

Position held: Principal consultant (Social Environmentalists)

Activities performed: Responsible for environmental and social impact assessment.
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Name of project or assignment: ESIA of C1 and H on shore project

Year: 2015

Location: Myanmar

Client: ERM and Pacific Hunt Co.

Main Project Features: ESIA for on shore project

Position held: Principal consultant (Social Environmentalist)

Activities performed: Responsible for environmental and social impact assessment.

Name of project or assignment: ESIA of IOR 4 and 6 on shore project.

Year: 2015

Location: Myanmar

Client: ERM & MPRL

Main Project Features: Environmental and social impact assessment

Position held: Principal Consultant

Activities performed: Responsible for environmental and social impact assessment.

Name of project or assignment: Provision of Pre and Post Site Sampling for Well-1, Well-2, Well-3 and Well-
4 at RSF 2&3

Year: 2015

Location: Myanmar

Client: PCML Co., Ltd

Main Project Features: Provision of Pre and Post Site Sampling

Position held: Principal Consultant

Activities performed: Responsible for environmental and social impact assessment.

Name of project or assignment: IEE for Ywathargyi and Myintngwe Dry Port, Malilrna, Automobile Co., Ltd.

Year: 2014

Location: Myanmar

Client: Private

Main Project Features: IEE for Dry Port

Position held: Principal Consultant

Activities performed: Responsible for initial environmental examination.

Name of project or assignment: IEE for Tamu 1.2 MW Hydro Power Project, Tamu District, Sagaing Division.

Year: 2014

Location: Myanmar

Client: Aman Energy Venture Co., Ltd Hongkong

Main Project Features: Initial Environmental Examination.

Position held: Principal Consultant

Activities performed: Responsible for conducting of IEE.

Name of project or assignment: ESIA of Tachileik Coal Fired Factory, Min KhitThit Co.

Year: 2014

Location: Myanmar

Client: Private

Main Project Features: Environmental and Social Impact Assessment

Position held: Principal Consultant

Activities performed: Responsible for environmental and social impact assessment.

Name of project or assignment: ESIA for Soap Factory (20TPD) in Shwepyithar Industrial, Zone 1,
Shwepyithar Township, Yangon Region.

Year: 2014

Location: Myanmar

Client: Private

Main Project Features: Environmental and Social Impact Assessment

Position held: Principal consultant

Activities performed: Responsible for: ESIA for Soap factory.

Name of project or assignment: Initial Ecological Desk Study of Ayeyarwaddy Costal Line, Area in Myanmar

Year: 2014

4 | Khin Ohnmar Htwe




Location: Myanmar

Client: Private

Main Project Features: Initial Ecological Desk Study

Position held: Principal Consultant

Activities performed: Responsible for initial ecological desk study.

Name of project or assignment: Social Impact Assessment (SIA) for Lake View Hotel, Project, Hlaing
Township Yangon

Year: 2014

Location: Myanmar

Client: Private

Main Project Features: Social Impact Assessment.

Position held: Principal Consultant

Activities performed: Responsible for social impact assessment.

Name of project or assignment: Gas Pipe line from Dagon Myo Thit (Seikkan)

Year: 2014

Location: Myanmar

Client: JICA

Main Project Features: Social Impact Assessment (SIA)

Position held: Principal Consultant

Activities performed: Responsible for social impact assessment.

Lists of Experience in Environmental Impact Assessment, EIA

Period Title Responsibility
2009 Traffic Survey in ESHIA for Myanmar-China Gas Senior Consultant
Pipeline Project, (CNPC) and Team Leader of SIA
2010 Multi-hazard Risk Assessment in Rakhine State , Senior Consultant and
(UNDP Project) Team Leader of SIA
2010 ESHIA for MongHkok Coal-fired Power Plant Project | Senior Consultant and
(ltalian-Thai Development Co.) Team leader of SIA
EIA and SIA of Yeywar-Shwesaryan Power .
. . N ) Senior Consultant and
2011 Transmission Line (Ministry of No. 2 Electric
Team leader of SIA
power)
EIA and SIA of Baluchaung-Shwemyo Power /
e : A A Senior Consultant and
2011 Transmission Line (Ministry of No. 2 Electric
Team leader of SIA
power)
EIA and SIA of the Dawei Deep Sea Port and Senior Consultant and
2012 Industrial Development Project (Italian-Thai

Team leader of SIA

Development Co.with TEAM Consultant)

Public Meeting (SIA) of the Dawei Main Road Senior Consultant

2012 Project (Italian-Thai Development with
. . and Team Leader of SIA
Chulalongkon University
. . Senior Consultant and

2012 SIA for Tharkayta Gas Turbine Project (BKB Co.Ltd.) Team Leader of SIA
2012 SIA of Shweli River Il Hydropower Project Principal Consultant and

(Hydrolancang International Energy) Team Leader of SIA

IEE for Small Scale Gold Processing Plant, .

. . . . . Senior Consultant and
2012 ModiTaung Project, Yamethin (National Prosperity
Team Leader of SIA

Co. Ltd)

Environmental & Social Information Collection Survey Senior Consultant
2012 - . .
5013 for The Project for The Strategic Urban Development and

Plan of the Greater Yangon (JICA, Nippon Koie) Team Leader of SIA

SIA for Thilawa Cement Package Plant, Thilawa Senior Consultant
2013 . . ;

Cement Building Material Project and
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Team Leader of SIA

Household Attitude Survey and Public Consideration

2012 ior C Itant
(t)o Meetings, Dawei Industrial Estate Project (Italian-Thai :izlor onsuftan
2013 Deyelopment C.o. with UAE Consultant and Mahidol Team Leader of SIA
University, Thailand)
Principal C Itant
5013 SIA for Hlawga Gas Turbine Project, Mingalrdon a:gmpa onsutan
Township (Hydrolancang International Energy) Team Leader of SIA
Principal C Itant
5013 SIA for Fully-Integrated Cement Production Facility, a:gmpa onsutan
Mawlamyine Cement Co.,Ltd (SCG Co. Ltd, Siam, Thailand)
Team Leader
. . . . Principal Consultant
SIA for Ywama Gas Turbine Project, Insein Township
2013 (MSDE Co.Ltd) and
' Team Leader
. . . . Principal Consultant
Environmental and Social Consideration Study on
2013 Taungoo Education College Project (JICA) and
g & J Team Leader
Village Heads and Household Attitude Survey in Dawei Principal Consultant
2013 Deep Sea Port Project (Italian-Thai Development Co. with UAE and
Consultant) Team Leader
2013 Nature Gas-Combined Cycle Power Plant, Thaketa PrlnC|paLE3nsultant
Project (Korea) Team Leader
5013 Detail Measurement Survey and Social Assessment for RAP and Social
Thilawa Special Economic Zone (Nippon Koie, JICA) Specialist
National Electrification Plan in Myanmar (World Bank Consultant and Focal
2013 -2014 : A k ’
and Earth Institute, Columbia University) Person
Principal C Itant
Public Participation Meeting of Access Road (Tarana rincipal tonsultan
2013 Road) ( Thailand) and
Team Leader
Environmental Check List for Labour Conditions
2013 Snapshot Survey Concerning the Maung Kong Sugar Social Auditor

Mill, Fertilizer Plantand Ethanol Plant (SLP Company,
Thailand)

Social Impact Assessment of MYANMAR 5 MMTA REFINARY
PROIJECT, Longlon (China Guangdong Zhenrong Energy Co Ltd
(hereinafter referred to as “GDZR”), Myanmar MEHL company
and Myanmar HTOO company)

Principal Consultant
and
Team Leader

2013 to 2014

IEE for 500KV Power Transmission Line and Substation Facilities .
RAP Specialist

2013-2014 Ma?ndalay, Bago, Shan and Yangon Regions, Myanmar(Nippon and Team Leader
Koie, JICA)
Principal Consultant
2013 Thilawa Port Project(Nippon Koie, JICA) and
Team Leader
2013 Stakeholder Meetings of Block M-12 Offshore Myanmar Project Principal
(PETRONAS Carigali Myanmar Limited (PCML) Consultant
5014 Social Impact Assessment (SIA) for Corner Stone Zinc Factory Principal
Project in Lashio Township, Northern Shan State Consultant
Social Impact Assessment (SIA) for Mohti-Momi Gold Mining Principal
2014 Project, Yemethin Township, Mandalay Region P
. . Consultant
(National Prosperity Co. Ltd)
Fishery Activity and Social Condition Survey for the project for I
. . . Principal
2014 Expansion of Yangon Port in Thilawa Consultant
(Nippon Koie, JICA)
2014 Building Resilience and Adaptation to Climate Extremes and Principal
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Disasters Programme(BRACED) Consultant
An Initiative towards Sustainable Development in the Principal
2014 Ayeyarwaddy River Basin: Case Study of Chindwin Basin with SEI Consultpant
(Stockholm Environment Institute (SEI), Thailand)
Social Impact Assessment (SIA) for Manufacturing Plant of Raw
2014 Materials for Detergent in Ngwepinle Industrial Zone, Principal
Hlaingthatyar Township, Yangon Region (Toyotsu Paragon Consultant
Company)
TA 8330-MYA: Project Preparatory TA for the Greater
Mekong Subregion (GMS) East-West Economic Corridor (EWEC) RAP specialist and
2014 Eindu to Kawkareik Road Improvement RESETTLEMENT SURVEYS Principal
(SOCIO ECONOMIC SURVEYS (SES) . (SMEC International Consultant
Pty Ltd (SMEC), ADB Project)
Upper Yeywa Hydropower Project, Kyaukme Township, Northern -
L . Principal
2014 Shan State (Ministry of Electricity Consultant
(MOE)
5014 Social Impact Assessment (SIA) for Ngwa Chan Kha Hydro power Principal
Project, Kachin State Consultant
Social Impact Assessment (SIA) for Tae KwangVina Industry Join Principal
2014 Stock Company Project (Shoes), Bago P
. : Consultant
Township, Bago Region
5014 Transmission line along Dagon-Thilawa road to Thilawa SEZ Principal
(Nippon Koie, JICA) Consultant
2014 Gas Pipe line from Dagon MyoThit (Seikkan) , Thanlyin and Principal
Kyauktan to Thilawa (Nippon Koie, JICA) Consultant
Social Impact Assessment (SIA) for Lake View Hotel Project, Principal
2014 . : :
Hlaing Township, Yangon Region Consultant
2014 Initial Ecological Desk Study of Ayeyarwaddy Costal Line Area in Principal
Myanmar Consultant
ESIA for Soap Factory (20TPD) in Shwepyithar Industrial Zone 1, Principal
2014 A . -
Shwepyithar Township, Yangon Region Consultant
2014 ESIA of Tachileik Coal Fired Factory, Min KhitThit Co., Principal
Consultant
2014 IEE for Tamu 1.2 MW Hydro power Project, Tamu District, Sagaing Principal
Division (Aman Energy Venture Co. Ltd, Hongkong) Consultant
IEE for Ywathargyi and Myintngwe Dry Port,Malilrna Automobile Principal
2014
Co.,Ltd Consultant
2015 Proposal for Provision of Pre and Post Site Sampling for Well-1, Principal
Well-2, Well-3 and Well-4 at RSF 2 & 3, PCML Co,, Consultant
Principal
2015 ESIA of IOR 4 and 6 ( ERM and MPRL Co.,) On Shore Project rincipa
Consultant
- . Principal
2015 ESIA of C1 and H (ERM and Pacific Hunt Co.) On Shore Project
Consultant
2015 ESIA of MOGE 4 (ERM Co.,) On Shore Project Principal
Consultant
2015 ESIA of MongWa Hydro Power Project, Monglar, Principal
Eastern Shan State, Special Zone (4) Consultant
2015 ESIA of Kyaukse Cement Factory, Kyaukse Townshi Director
y ¥, BY P SEM Company
Myanmar: Environmental & Social Impact Assessment Principal
2015 (ESIA) for Offshore Bay of Bengal Blocks A-4 and AD- Consul?ant
02 (BG Group and ERM)
. . . Principal
2015 Dawei Early Industrial Development Project Consultant
2015 Combined Cycle Gas Power Plant in Myingyan Township with IFC Principal
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and ADB Consultant
. . Principal
2016 Chipwe Ngwe Hydro power Project Consultant
2016 Hantharwaddy Airport Project (JANUS, JICA ) Social and RAP Expert
2017 Yangon Circular Line Project, Myanmar Railways (JICA Project) Principal
Consultant
2018 Deedoke Hydropower Project with ICEM Social and Gender
Expert
2018 Y Complex Project Principal
(Fujita, Tokyo Tatemono and Ayeyar Hinthar) Consultant
2018-2019 Ky'aukse Ga.s Combined-Cycle Power Plant Project Social and RAP Expert
(Nippon Koie, JICA)
Environment & Social Impact Assessment for the
2018-2019 Improvement of Twantay Canal Project Social and RAP Expert
( Yooshin Co., Korea)
Social and Economic Survey and Public Consultation for Mekong Social
2018-2019 River Navigation Channel Improvement Project Principal
( CCCC Second Harbor Consultants Co., Ltd., China) Consultant
2019-2020 Nam Nim Hydropower Project, Kwakkhine Township Team Leader
Scoping of Work and Technical Specification for Land Acquisition
and Resettlement Action Plan Study for Myanmar national Power .
2020 Transmission Network Development (Phase Ill) Preliminary Social and RAP Expert
Project (Nippon Koie, JICA)
Feasibility Study of Resettlement Plan for Yangon Ngayokekaung
2020 Expressway Development in Myanmar Social and RAP Expert
(Yooshin Co., Ltd., Korea)
2023 Ka Than Dam (Dawei) Project Team Leader
2022 Nam Ma HPP Project, Hsipaw Township Team
20_23 (Uni Energy Co.,) Leader
2022 Ye Da Gun Taung Project, Patheingyi Township S.oa.al
- (Pwint Phyo Thit Co.,) Principal
2023 ! Consultant
Social
Domestic Gas to Power (DG2P) Project o
2022 - 2023 (MOGE, EPGE & PTTEP (DGT) Co.,) J Principal
Consultant
1. CNTIC VPOWER YG1 LIMITED (CNTIC
VPOWER) 400 MW
2. CNTIC VPOWER YG2 LIMITED (CNTIC .
20_22 VPOWER) 350 MW Prsi‘:;'i?al
2023 3. Liquefied Natural Gas Terminal (Kyauktan) Consultant
4. EIA of 150 MW Gas fired power plant in
Kyaukphyu Township,
(V power Co.,)
. . . . I Social
Residential Housing and Small Industrial Facilities -
2023 Project (Taunggyi Garden City Co.,) Principal
! Consultant

12. Certification:

I, the undersigned, certify that to the best of my knowledge and belief, these data correctly describe my
qualifications, my experiences, and other relevant information about myself.
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av
19/ 06/ 2023

Signature of Personnel Date (Day/Month/Year)
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IEE Report of 230 kV Transmission Line and Substation Development Project
for Sub-Project for Electric Power Development in Thilawa Area

Appendix-3 Result of laboratory Analysis







L
Report No. :2014-00429 / 001-1 (Page 1 of 1) issued date : May 7, 2014

CLIENT : RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.

CONTACT : Ms. Pwint Pwint

ADDRESS : B702 Delta Plaza, Shwegondaing Rd., Bahan, Yangon, Myanmar
Tel. +959-73013448 Fax. +951-552901

E-mail : pwint@enviromyanmar.net

Analysis Report

PROJECT NAME : Project for Electric Power Development in Thilawa Area
(Environmental Survey for Package 2 & 3)
SAMPLE DESIGNATED AS : Water Quality SAMPLING DATE : 6 & 7 April, 2014
SAMPLING LOCATION : Thilawa, Yangon in Myanmar ~ SAMPLING BY  : Client
Results
Stations
Oil and Grease (mg/l) Total Chromium (mg/l)

1. WQ-1(E) 1.0 0.04
2. WQ-2(E) 1.0 0.02

Detection Limit 1.0 0.02
Remark : - Analysis Methods followed to Standard Methods for the Examination of Water and Wastewater,

recommended by APHA-AWWA-WEF.

Jnpm, 1. e W epsgn 1.
(Sirigorn Imwilaiwan) Ao (Thepilojn Yommana)
License ID : 9-010-A-1793 License D : 7-010-A-333

TY/CIien

- SGS (Thailand) Limited | Environmental Services 100 Nanglinchee Road Chongnonsee Yannawa Bangkok 10120
F 063623 £ %85 (012 678 18 13 £ +66(0)2 678 06 22 www.sgs.com

Member of the SGS Group



General Conditions of Service

1 General
(a) Unless otherwise agreed in writing or except where they are at variance with (i) the regulations
governing services performed on behalf of governments, government bodies or any other public entity or
(ii) the mandatory provisions of local law, all offers or services and all resulting contractual relationship(s)
between any of the affiliated companies of SGS SA or any of their agents (each a "Company”) and Client
(the “Contractual Relationship(s)”) shall be governed by these general conditions of service {hereinafte:
the “General Conditions”).
(b) The Company may perform services for persans or entities (private, public o¢ governmental) 1ssuing
instructions (hereinafter, the “Client”).
(c) Unless the Company receives prior written instructions to the contrary from Client, no other party is
entitled to give instructions, particularly on the scope of the services or the delivery of reports or certifi-
cates resulting therefrom (the “Reports of Findings®). Client hereby irrevocably authorises the Company
to deliver Reports of Findings to a third party where so instructed by Client or, at its discretion, where 1t
implicitly follows from circumstances, trade custom, usage or practice.

2 Provision of Services
(a) The Company will provide services using reasonable care and skill and in accordance with Client's
specific instructions as confirmed by the Company or, in the absence of such instructions:
(1) the terms of any standard order form or standard specification sheet of the Company, and/or
(2) any relevant trade custom, usage or practice; and/or
(3) such methods as the Company shall consider appropriate on technical, operational and/or financial
grounds.
(b) Information stated in Reports of Findings is derived from the results of inspection or testing pracedures
carried out in accordance with the instructions of Client, and/or our assessment of such results on the
basis of any technical standards, trade custom or practice, or other circumstances which should in our
professional opinion be taken into account.
(c) Reports of Findings issued further to the testing of samples contain the Company’s opinion on those
samples only and do not express any opinion upon the lot from which the samples were drawn.
{d) Should Client request that the Company witness any third party intervention, Client agrees that the
Company's sole responsibility is to be present at the time of the third party’s intervention and to forward the
results, or confirm the occurrence, of the intervention. Client agrees that thie Company is not responsible for
the condition or calibration of apparatus, instruments and measuring devices used, the analysis methods
applied, the qualifications, actions or omissions of third party personnel or the analysis resuits.
(e) Reports of Findings issued by the Company will reflect the facts as recorded by it at the time of its
intervention anly and within the limits of the instructions received or, in the absence of such instructions,
within the limits of the alternative parameters applied as provided for in clause 2(a). The Company is under
no obligation to refer to, or report upan, any facts or circumstances which are outside the specific instruc-
tions received or alternative parameters applied.
(f) The Company may delegate the performance of all or part of the services to an agent or subcontractor
and Client authorises Company to disclose all information necessary for such performance to the agent
or subcontractor.
(g) Should Company receive documents reflecting engagements contracted between Client and third par-
ties or third party documents, such as copies of sale contracts, letters of credit, bills of lading, etc., they
are considered to be for information only, and do not extend or restrict the scupe of the services or the
obligations accepted by the Company.
(h) Client acknowledges that the Company, by providing the services, neither takes the place of Client or
any third party, nor releases them from any of their obligations, nor otherwise assumes, abridges, abro-
gates or undertakes ta discharge any duty of Client to any third party or that of any third party to Client
(i) All samples shall be retained for a maximum of 3 months or such other shorter time period as the nature
of the sample permits and then returned to Client or otherwise disposed of at the Company’s discretion
after which time Company shall cease to have any responsibility for such samples. Storage of samples
for mare than 3 months shall incur a storage charge payable by Client. Client will be billed a handling and
freight fee if samples are returned. Special disposal charges will be billed to Client if incurred

3 Obligations of Client
The Client will:
(a) ensure that sufficient information, instructions and documents are given in due ume (and, in any event
not later than 48 hours prior to the desired intervention) to enable the required services to he performed,
{b) procure all necessary access for the Company's representatives to the premises where the services
are to be perfarmed and take all necessary steps to eliminate or remedy any obstacles to, or interruptions
in, the performance of the services;
(c) Supply, if required, any special equipment and personnel necessary for the performance of the services;
(d) ensure that all necessary measures are taken for safety and security of warking conditions, sites and
installations during the performance of services and will not rely, in this respect, on the Company’s advice
whether required or not;
(e) inform Company in advance of any known hazards or dangers, actual or potential, associated with
any order or samples or testing including, for example, presence or risk of radiation, toxic or noxious or
explosive elements or materials, environmental pollution or poisons;
() Fully exercise all its rights and discharge all its liabilities under any relevant sales or other contract
with a third party and at law,

4 Fees and Payment
(a) Fees not established between the Company and Client at the time the order is placed or a contractis nego-
tiated shall Last version modified on August 2007- Published on line on October 9th 2007 be at the Company's
standard rates (which are subject to change) and all applicable taxes shall be payable by Client.

{b) Unless a shorter period is established in the invoice, Client will promptly pay not later than 30 days irom the
relevant invoice date ar within such other period as may be established by the Company in the invoice {the
“Due Date”) all fees due to the Company failing which interest will become due at a rate of 1.5% per month (or
suchother rate asmay be establishedinthe invorce) from the Due Date up to and including the date paymentis
actually received.

(c) Client shall not be entitled to retain or defer payment of any sums due to the Company on account of
any dispute, counter claim or set off which it may allege against the Company.

{d} Company may elect to bring actian for the collection of unpaid fees in any court having competent
jurisdiction.

(e) Client shall pay all of the Company's collection costs, including attorney's fees and related costs.

(1} In the event any unforeseen problems or expenses arise in the course of carrying out the services the
Company shall endeavour to inform Client and shall be entitled to charge additional fees to cover extra ime
and cost necessarily incurred to complete the services.

(g) If the Company is unable to perform all or part of the services for any cause whatsoever outside the
Company’s control including failure hy Chent to comply with any of its obligations provided for in clause 3
ahove the Company shall nevertheless be entitled to payment of.

(1) the amount of all non-refundable expenses incurred by the Company; and

(2) a proportion of the agreed fee equal to the proportion of the services actually carried out

5 Suspension or Termination of Services
The Company shall be entitled to immediately and without liability either suspend or terminate provision
of the services in the event of:
(a) failure by the Client to comply with any of its obligations hereunder and such failure is not remedied
within 10 days that notice of such failure has been notified to Client; or
(h) any suspension of payment, arrangement with creditars, bankruptcy, insolvency, receivership or
cessation of business by Client.

6 Liability and Indemnification
(a) Limitation of Liability:
(1) The Company is neither an insurer ror a guarantor and disclaims all iability in such capacity. Clients
seeking a guarantee against loss or damage should obtain appropriate insurance
(2) Reports of Findings are issued on the basis of information, documents and/or samples provided by, or on
behalf of, Client and solely for the benefit of Client who is responsible far acting as it sees fit on the basis of
such Reports of Findings. Neither the Company nor any of its officers, employees, agents or subcontractors
shall be habie to Client nor any third party for any actions taken or not taken on the basis of such Reports
of Findings nor for any incorrect results arising from unclear, erroneous, incomplete, misleading or false
information provided to the Company.
(3) The Company shall not be hable for any delayed, partial or total non-performance of the services arising
directly or indirectly from any event outside the Company’s control including failure by Client to comply
with any of its obligations hereunder
(4) The hahility of the Company in respect of any claim for loss, damage or expense of any nature and
howsoever arising shall in no circumstances exceed a total aggregate sum equal to 10 times the amount of
the fee paid in respect of the specific service which gives rise to such claim or USS$ 20,000 (or its equivalent
inlocal currency), whichever is the lesser.
(5) The Company shail have no liability for any indirect or consequential loss including without imitation
loss of profits, luss of business, loss of opportumity, loss of goodwill and cost of product recall. It shall fur-
ther have no liability for any loss, damage or expenses arising from the claims of any third party (including,
without limitation, praduct liability claims) that may be incurred by the Client
(6) In the event of any claim, Client must give written notice to the Company within 30 days of discovery of
the facts alleged to justiy such claim and, in any case, the Company shail be discharged from all liahility
for all claims for loss, damage or expense unless suit is braught within one year from:
(i) the date of performance by the Company of the service which gives rise ta the claim; or (ii) the date when
the service should have been completed in the event of any alleged nonperformance.
(b) Indemnification: Client shall guarantee, hold harmless and indemnify the Company and its afficers,
employees, agents or subcontractors against all claims (actual or threatened) by any third party for loss,
damage or expense of whatsoever nature including all legal expenses and related costs and howsoever
arising relating to the performance, purported performance or non-performance, of any services

7 Miscellaneous
(a) If any one ar more provisions of these General Conditions are found to be illegal or unenforceable in
any respect, the validity, legality and enferceability of the remaining provisions shall not in any way be
affected or impaired thereby
(b) During the course of praviding the services and for a period of one year thereafter Client shall not directly
or indirectly entice, encourage or inake any offer to Company’s employees to leave their employment with
the Company
{c) Use of the Company’s carporate name or registered marks for advertising purposes is not pernutted
without the Conipany’s prior written authonisation

8 Governing Law, Jurisdiction and Dispute Resolution
Unless specifically agreed otherwise, all disputes arising out or in connection with Contractual
Relationship(s) hereunder shall be governed by the substantive laws of Switzerland exclusive of any rules
with respect to conflicts of laws and be finally settled under the Rules of Arbitration of the International
Chamber of Commerce by one or mare arhitrators appointed in accordance with the said rules. The arbitra-
tion shall take place in Paris (France) and be conducted in the English language.
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Report No. :2014-00429 / 001-2 (Page 1 of 1)

Issued date : May 7, 2014

CLIENT : RESOURCE AND ENVIRONMENT MYANMAR CO., LTD.
CONTACT : Ms. Pwint Pwint
ADDRESS : B702 Delta Plaza, Shwegondaing Rd., Bahan, Yangon, Myanmar
Tel. +959-73013448 Fax. +951-552901
E-mail : pwint@enviromyanmar.net
Analysis Report
PROJECT NAME : Project for Electric Power Development in Thilawa Area

(Environmental Survey for Package 4)
SAMPLE DESIGNATED AS : Water Quality SAMPLING DATE : 6 & 7 April, 2014

SAMPLING LOCATION : Thilawa, Yangon in Myanmar ~SAMPLING BY  : Client
Results
Stations
Oil and Grease (mg/l) Chromium Hexavalent (mg/l)
1. WQ-1(G) 1.0 <0.02
2. WQ-2(G) 1.0 <0.02
3. WQ-3(G) 1.0 <0.02
Detection Limit 1.0 0.02

Remark : - Analysis Methods followed to Standard Methods for the Examination of Water and Wastewater,

recommended by APHA-AWWA-WEF.

/]Ilws on \1 .

(Thepﬁon Yommana)
License |D : 7-010-p-333
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(Sirip'orn Imwilaiwan)
License ID : 2-010-A-1793
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General Conditions of Service

1 General
(a) Unless atherwise agreed in writing or except where they are at variance with (i) the regulations
governing services performed on behalf of governments, government bodies or any other public entity or
(i) the mandatory provisions of lacal law, all offers or services and all resulting contractual relationship(s)
between any of the affiliated companies of SGS SA or any of their agents (each a “Company”) and Client
(the “Contractual Relationship(s)”) shall be governed by these gensral conditions of seivice (hereinafte
the “General Conditions”).
(b) The Company may perform services for persons or entities (private, public or governmental) issuing
instructions (hereinafter, the “Client”).
(c) Unless the Company receives prior written instructions to the contrary from Client, no other party is
entitled to give instructions, particularly on the scope of the services or the delivery of reports or certifi-
cates resulting theretrom (the “Reports of Findings”). Client hereby irrevocably authorises the Company
to deliver Reports of Findings to a third party where so instructed by Client or, at its discretion, where it
implicitly follows from circumstances, trade custom, usage or practice.

2 Provision of Services
{a) The Company will provide services using reasonable care and skill and in accordance with Client’s
specific instructions as confirmed by the Company or, in the absence of such instructions:
(1) the terms of any standard order form or standard specification sheet of the Company; and/or
(2) any relevant trade custom, usage or practice; and/or
(3) such methods as the Company shall consider appropriate on technical, operational and/or financial
grounds.
(b) Information stated in Reports of Findings is derived from the results of inspection or testing procedures
carried out in accordance with the instructions of Client, and/or our assessment of such results on the
basis of any technical standards, trade custom or practice, ar other circumstances which should in our
professional apinion be taken into account.
(c) Reports of Findings issued further to the testing of samples contain the Company’s opinion on thase
samples only and do not express any opinion upon the lot from which the samples were drawn.
{d) Should Client request that the Company witness any third party intervention, Client agrees that the
Company's sole responsibility is to be present at the time of the third party’s intervention and ta forward the
results, or confirm the occurrence, of the intervention. Client agrees thatthe Company is not responsible for
the condition or calibration of apparatus, instruments and measuring devices used, the analysis methods
applied, the qualifications, actions or omissions of third party personnel or the analysis results.
(e) Reports of Findings issued by the Company will reflect the facts as recorded by it at the time of its
intervention only and within the limits of the instructions received or, in the absence of such instructions,
within the limits of the alternative parameters applied as provided for in clause 2(a). The Company is under
no obligation to refer to, or report upon, any facts or circumstances which are outside the specific instruc-
tions received or alternative parameters applied.
(f) The Company may delegate the performance of all or part of the services to an agent or subcontractor
and Client authorises Company to disclose all information necessary for such performance to the agent
or subcontractor.
(g) Should Company receive documents reflecting engagements contracted between Client and third par-
ties or third party documents, such as copies of sale contracts, letters of credit, bills of lading, etc., they
are considered to be for information only, and do not extend or restrict the scupe of the services or the
obligations accepted by the Company.
{h) Client acknowledges that the Company, by providing the services, neither takes the place of Client or
any third party, nor releases them from any of their abligations, nor otherwise assumes, abridges, abro-
gates or undertakes to discharge any duty of Client to any third party or that of any third party to Client
(i) All samples shall be retained for a maximum of 3 months or such other shorter time period as the nature
of the sample permits and then returned to Client or otherwise disposed of at the Company’s discretion
after which time Company shall cease to have any responsibility for such samples. Storage of samples
for mare than 3 months shall incur a storage charge payable by Client. Client will be billed a handling and
freight fee if samples are returned. Special disposal charges will be billed to Client if incurred

3 Obligations of Client
The Client will.
(a) ensure that sufficient information, instructions and documents are given in due time (and, in any event
not later than 48 hours prior to the desired intervention) to enable the required services to be performed;
(b) procure all necessary access for the Company’s representatives to the premises where the services
are to be performed and take all necessary steps to elininate or remedy any obstacles to, or interruptions
in, the performance of the services;
{c) Supply, if required, any special equipment and personnel necessary for the performance of the services;
(d) ensure that all necessary measures are taken for safety and security of working conditions, sites and
installations during the performance of services and will not rely, in this respect, on the Company's advice
whether required or not;
(e) inform Company in advance of any known hazards or dangers, actual or potential, associated with
any order or samples or testing including, for example, presence or risk of radiation, taxic or noxious or
explosive elements or materials, environmental pollution or poisans;
{f) Fully exercise all its rights and discharge all its liabilities under any relevant sales or other contract
with a third party and at law.

4 Fees and Payment
(a) Fees not established between the Company and Client at the time the order is placed or a contractis nego-
tiated shall Last version modified on August 2007- Published on line on October 9th 2007 be at the Company's
standard rates (which are subject to change) and all applicable taxes shail be payable by Client.

(b} Unless a shorter period is established in the nvoice, Client will promptly pay notlater than 30 days from the
relevant invoice date or within such other period as may be established by the Company in the invoice (the
“Due Date”) all fees due o the Company failing which interestwill hecome due at a rate of 1.5% per month (or
suchotherrate as may be established inthe invoice) from the Due Date up to and including the date paymentis
actually received

(c) Client shall not be entitled to retain or defer payment of any sums due to the Company on account of
any dispute, counter claim or set off which it may allege against the Company.

(d) Company may elect to bring action for the collection of unpaid fees in any court having competent
jurisdiction.

{e) Client shall pay all of the Company’s collection costs, including attorney’s fees and related costs.

(f) In the event any unforeseen problems or expenses arise in the course of carrying out the services the
Company shall endeavour to inform Chent and shall be entitled to charge additional fees to cover extra ime
and cost necessarly incurred to complete the services.

{g) If the Company is unable to perform all or part of the services for any cause whatsoever outside the
Company's control including failure by Client to comply with any of its obligations provided for in clause 3
ahove the Company shall nevertheless be entitled to payment of.

(1) the amount of all non-refundable expenses incurred by the Company; and

(2) a proportion of the agreed fee equal to the proportion of the services actually carried out

5 Suspension or Termination of Services
The Company shall be entitled to immediately and without liability either suspend or terminate provision
of the services in the event of:
(a) failure by the Client to comply with any of its obligations hereunder and such failure is not remedied
within 10 days that natice of such failure has been notified to Client; or
(b) any suspension of payment, arrangement with creditors, bankruptcy, insolvency, receivership or
cessation of business by Client

6 Liability and Indemnification
(a) Limitation of Liability:
(1) The Company is neither an insurer nor a guarantor and disclaims all liability in such capacity. Clients
seeking a guarantee against loss or damage should obtain appropriate insurance.
(2) Reports of Findings are issued on the basis of information, documents and/or samples provided by, or on
behalf of, Client and solely for the benefit of Client who is responsible for acting as it sees fit on the basis of
such Reports of Findings. Neither the Company nor any of its officers, employees, agents or subcontractors
shall be liable to Client nor any third party for any actions taken or not taken on the basis of such Reports
of Findings nor for any incorrect results arising from unclear, erroneous, incomplete, misleading or false
information provided to the Company
(3} The Company shall not be liable for any delayed, partial or total non-performance of the services arising
directly or indirectly from any event outside the Company’s control including failure by Client to comply
with any of its obligations hereunder
(4) The liahility of the Company in respect of any claim for loss, damage or expense of any nature and
howsoever arising shall in no circumstances exceed a total aggregate sum equal to 10 times the amount of
the fee paid in respect of the specific service which gives rise to such claim or US$ 20,000 (or its equivalent
in lacal currency), whichever is the lesser
(5) The Company shall have no hability for any indirect or consequential loss including without limitation
loss of profits, loss of business, loss of appartunity, loss of goodwill and cost of product recall. It shall fur-
ther have no hability for any loss, damage or expenses arising from the claims of any third party (including,
without limitation, product hiability claims) that may be incurred by the Client.
(6) In the event of any claim, Client must give written notice to the Company within 30 days of discovery of
the facts alleged to justfy such claim and, in any case, the Company shall be discharged fram all hability
for all claims for loss, damage or expense unless suit is brought within one year from
(i) the date of performance by the Company of the service which gives rise to the claim; or (il) the date when
the service should have been completed in the event of any alleged nonperformance.
(b} Indemnification: Client shall quarantee, hold harmiess and indemnify the Company and its officers,
employees. agents or subcontractors against all claims (actual or threatened) by any thitd party for loss,
damage or expense of whatsoever nature including all legal expenses and related costs and howsoever
arising relating to the perfarmance, purported performance or non-performance, of any services.

7 Miscellaneous
(a) It any one or more provisions of these General Conditions are found to be illegal or unenforceable in
any respect, the validity, legality and enforceability of the remaining provisions shall not in any way be
affected or impaired thereby
(h) During the course of providing the services and for a period of one year thereafter Chient shall not directly
ar indirectly entice, encourage or make any offer to Company’s employees to leave their employment with
the Company
{c) Use of the Company’s corporate name or tegistered marks for advertising purposes is not permitted
without the Company's prior written authorisation.

8 Governing Law, Jurisdiction and Dispute Resolution
Unless specifically agreed otherwise, all disputes arising out or in connection with Contractual
Relationship(s) hereunder shall be governed by the substantive laws of Switzerland exclusive of any rules
with respect to conilicts of laws and be finally settled under the Rules of Arbitration of the International
Chamber of Commerce by one or more arbitrators appointed in accordance with the said rules. The arbitra-
tion shall take place in Paris (France) and be conducted in the English language.
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APPLIED GEOLOGY DEPARTMNENT, GEOCHEMISTRY

LABORATORY
Sample Type — River Sediment and Soil
Method — Atomic Absorption Spectrophotometer

Digestion — Aqua-regia

Project — Project for Electric Power Development (Package 4)
Requested by Resource & Environment Myanmar Co., Ltd.
Issue Date — 9-4-2014

Sample No | pH | AS Hg Se CN Cu |pp |Zn|Cr|Ni|Mn
SO1(G) 6.8 | <0.001 | <0.002 | <0.36 | <0.05 | 105 | 135 | 80 | 18 | 15 | 30
SO2(G) 6.8 | <0.001 | <0.002 | <0.36 | <0.05 | 110 | 140 | 85 | 20 | 18 | 32

Fe cd Unit

2150 | 0.004 | me/kg
2300 | 0.008 | mgkg

X

Dr. Han Sein
Associate Professor
Applied Geology Department

Assoctate Professor
Apoired seolngy Deparurnt.
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DEPARTMENT OF FISHERIES

YANGON, MYANMAR

THE REPUBLIC OF THE UNION OF MYANMAR
INISTRY OF LIVESTOCK , FISHERIES AND RURAL DEVELOPMENT

FISH INSPECTION AND QUALITY CONTROL DIVISION

ANALYTICAL LABORATORY SECTION [0 I j
Test Report for Microbiological Analysis
Name of Project : Project for Electric Power Development in the Thilawa Area
Name of Company : Resource and Environment Myanmar Co., Ltd.
Date of Received :7.4.2014
Date of Analysis :7.4.2014
Test Method : AOAC Petrifilm Method
No Date of Detail of Samples Total Coliforms Fecal Coliforms E.coli Remarks
Analysis { Water) cfu/100ml cfu/100ml cfu/100ml
1 7.4.14 WQ-1 3.4x10° 1.4x10° 2x10°
2 7.4.14 wQ-2 3x10° 2x10° 1x10°

Reference : The International Commission on Microbiological Specification for foods ( ICMSF,1986) , 98/93 EC,
Guidelines for drinking water quality WHO 1997 (2™ Edition) .

Analyzed by :

Than \ é’[ﬂ int
( M%Lagm )

Evaluated by:

Dr.Su Myo 'I'hweﬁ
Ph.D Japan
TM, Head of Micro Lab

Approved by :

Thet Naing ( QMR )
B.Sc (Chemistry)
Assistant Director

Analytical Laboratory Section
Department of Fisheries

Remarks: This result is responsible for the sample in the lab.
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IEE Report of 230 kV Transmission Line and Substation Development Project
for Sub-Project for Electric Power Development in Thilawa Area

Appendix-4  Environmental and  Social
Monitoring Form







Package 3 Transmission Line
for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

Environmental and Social Monitoring Form for

a substation

This environmental and social monitoring form shall be attached in monthly progress report.

1. Check List of Implementation Status for Mitigation and Improvement Measures

Please mark the implementation status of mitigation and improvement measures.

(1) Pollution
1) Air Quality
No. Items Implementation status
Sprinkling water around construction area =! o Not =|
Implemented Applicable Others

If “Not Applicable” or “Others”, please describe the remarks in here.

1
Prohibition of idling mi o Not i

Implemented Applicable Others

If “Not Applicable” or “Others”, please describe the remarks in here.

2
Avoidance of intensive operation of construction o o Not m]
machinery Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

3
Regular inspection and maintenance of construction =| o Not =l
equipment, machines and vehicle Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

4
Proper storage of construction equipment, machines and o o Not m]
waste such as construction soil Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

5

2) Water Quality
No. Items Implementation status

Settling ponds or simple turbid water treatment (as necessary) | o Not o
in construction site Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.

1

2 | Installation of a sheet to prevent muddy water at excavation o | oNot | o
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Package 3 Transmission Line

for Sub-Project for Electric Power Development in Thilawa Area

Environmental and Social Monitoring Form

3)

No. Items Implementation status
site (as necessary) Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
Solid waste
No. Items Implementation status
Utilization of construction soil waste in the construction = o Not =
Implemented | Applicable | Others

If “Not Applicable” or “Others”, please describe the remarks in here.

1
Construction of hygienic human waste disposal systems g o Not 5
such as mobile toilets and restore sites properly on .
completion of work Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.

2
Disposal of vegetable waste at designated dumping site | o Not |
regulated by local authorities Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.

3
Arrangement to sort out recyclable waste such as paper,
cans, tins, bottles, cardboard, and polythene at collecting o o Not |
points and disposed of complying with local authority's Implemented | Applicable | Others
regulations

4 If “Not Applicable” or “Others”, please describe the remarks in here.
Recording the usage of hazardous and chemical substance | o Not o

Implemented | Applicable | Others

If “Not Applicable” or “Others”, please describe the remarks in here.

5
Safekeeping of hazardous and chemical substance at
designated storage area and entrustment to dispose by o o Not o
Yangon City Development Committee or other proper Implemented | Applicable | Others
organizations

6 If “Not Applicable” or “Others”, please describe the remarks in here.
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Package 3 Transmission Line
for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

4) Noise and Vibration
No. Items Implementation status

Installation of a soundproof sheet around construction o o Not o
area as necessary Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

1
Complying with the maximum driving speed =! o Not =|

Implemented Applicable Others

If “Not Applicable” or “Others”, please describe the remarks in here.

2
Advanced notice of operations and prohibited time to = o Not =|
surrounding area Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

3

(2) Social Environment

1) Poor
No. Items Implementation status
Contribution to regional economy such as hiring workers g o Not 5
from surrounding area within the limitation of the Implemented | Aoplicable | Others
contractors’ capability. P pp
If “Not Applicable” or “Others”, please describe the remarks in here.
1
2) Local economy such as employment and livelihood
No. Items Implementation status
Contribution to regional economy within limitation of 5 5 Not 5
the contractors’ capacity. .
(such as Hiring worker from surrounding area ) Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.
1
3) Gender and Children’s Right
No. Items Implementation status
Preventing the impact on gender and children right. . O Not g
(such as promotion of equal employment opportunity :
and prohibition of child labour ) Implemented |~ Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
1

A-31



Package 3 Transmission Line
for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

(3) Health and Safety
1) Occupational health and safety

No. lItems Implementation status

Provision of adequate health care facilities (first | : o
aid) within construction sites. Implemented 0 Not Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

1
Training all construction workers about basic
sanitation, health care issues, general health and o : o
safety matters, and on the specific hazards of Implemented 0 Not Applicable Others
construction work.

2 If “Not Applicable” or “Others”, please describe the remarks in here.
Provision of personal protection equipment for
workers, such as safety boots, helmets, gloves, o : m]
protective clothing, spectacles and ear Implemented 0 Not Applicable Others
protection.

3 If “Not Applicable” or “Others”, please describe the remarks in here.
Provision of clean drinking water facilities for | . m]
all workers. Implemented 0 Not Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

4
Adequate protection to the general public, 5 0
including safety barriers and marking of o Not Applicable
hazardous areas. Implemented Others
If “Not Applicable” or “Others”, please describe the remarks in here.

5
Ensuring a safe access across the construction | : a
site Implemented 0 Not Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

6
Securing the adequate drainage throughout the . 5
camp. It is for prevention of disease vectors o Not Applicable
such as stagnant water bodies and puddles. Implemented Others
If “Not Applicable” or “Others”, please describe the remarks in here.

7
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Package 3 Transmission Line
for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

No. Items Implementation status
Installation of a septic tank and garbage bins in 5 5
construction site. And it is regularly cleared for o Not Applicable
prevention of outhreak disease. Implemented Others
If “Not Applicable” or “Others”, please describe the remarks in here.
8
Arrange the temporary integration of waste
collection from work sites to an existing waste o : a
collection system and disposal facilities of Implemented 0 Not Applicable Others
nearby communities.
9 If “Not Applicable” or “Others”, please describe the remarks in here.
Preventing and control measures for heat and a] o Not 0 Others
noise condition at working site. Implemented | Applicable
If “Not Applicable” or “Others”, please describe the remarks in here.
10
Preventing and control measures for working at height | o Not m]
(in construction phase and during test operation) Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
11
Management of a proper method for electrical hazards. | o Not =|
Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
12
Installation of fire-fighting equipment such as potable | o Not m]
extinguishers is to be provided at the potential fire hazard areas. | Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
13
2) Community health and safety
No. Items Implementation status
Protection of the community from physical, chemical, or 5 o Not 5
other hazards associated with sites under construction and .
decommissioning Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
1
Avoid a contact with hazardous materials, contaminated =! o Not |
2 | soils, etc... Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
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Package 3 Transmission Line
for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

No. Iltems

| Implementation status

Minimization of incidence of road accidents involving 5 o Not 5
project vehicles during construction by education and :
awareness-raising training Implemented | Applicable | Others
3 If “Not Applicable” or “Others”, please describe the remarks in here.
3) Risk for infectious disease such as AIDS/HIV
No. ltems Implementation status
Conducting the training to workers for preventing the o o Not |
infectious disease. Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.
1
Conducting the training to local resident for preventing = o Not =|
the infectious disease. Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.
2
2. Complaints from Public
Please mark and describe the status of complaints from public
. . Number of Number of
Complains from public Category complains solved complains
Pollution

o Received o Not

Received

Social Environment

Health and Safety

Others (if any)

Please describe the detail information of complaints from public and its countermeasures.

Detail information of complaints from public

Pollution:

Social Environment:
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Package 3 Transmission Line
for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

Detail information of complaints from public

Health and Safety:

Others (if any):

3. Air Quality
(1) Ambient Air Quality

Is there any implementation of ambient air quality measurement in this monitoring period?

If “Yes”, please describe and fill in below the table.

O Yes,

o No

Parameter

Sampling
Point

Date and
Duration

Method

Result
(Minimum)
(Mg/m®)

Result
(Average)
(Hg/m®)

Result
(Maximum)
(ng/m®)

Remarks

Nitrogen
Dioxide
(for 1
hour)

Particulate
Matter
(PMyp) *
(for 24
hour)

Particulate
Matter
(PM2s)
22(for 24
hour)

Sulfur
Dioxide
(for 24
hour and
10 minute)

4. Water Quality

Is there any implementation of water quality analysis in this monitoring period?

If “Yes”, please describe and fill in below the table.

O Yes,

o No

Sampling
point

Sampling
time, Date

Method

BOD
(mg/1)

CoD
(mg/1)

Oil and
Grease

(mall)

pH

Total
Colifor
m
bacteria
(100 ml)

Total
Nitrogen
(mg/l)

Total
Phospho
rous

(mgfl)

Total
suspend
ed solids

(mgfl)

! Particulate Matter up to 10 micrometers in size
Particulate Matter 2.5 micrometers or less in diameter

2
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Package 3 Transmission Line

for Sub-Project for Electric Power Development in Thilawa Area

Environmental

and Social Monitoring Form

5. Noise and Vibration

Is there any implementation of noise and vibration level survey in this monitoring period? oYes, oNo
If “Yes”, please describe and fill in below the table.
Items Type of area Results
Residential Evening
house and 7:00 - Time (Leq)
monastery 22:00 22:00 -
No. | Location Parameter Unit located less (10:00 - 7:00 Remarks
than 250m 22:00 for (22:00-
Public 10:00 for
holidays) Public
holidays)
One hour o Yes, o No
LAeq (dB(A))
Noise (Leq) during 24
. hours on a
weekday
dB during 24 o Yes, o No
Vibration (La) hours on a
weekday
One hour o Yes, o No
LAeq (dB(A))
Noise (Leq) during 24
X hours on a
weekend
dB during 24 o Yes, o No
Vibration (La) hours on a
weekend

6. Monitoring Form for Solid Waste Amount
Please report the amount of solid wastes that was entrusted to Thanlyin or Kyauktan Township Development

Committee or other proper organizations to dispose.
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No. Wastg _ Act_ivity that is cause of Number of timfes that | Organization of solid
characteristics solid waste generation entrusted to dispose waste collection
e.g. Oil Maintenance of construction vehicle 2 A
1
2
3
4
5
6
7
8
9
10
End of Document
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Package 3 Transmission Line
for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

Environmental and Social Monitoring Form for a Transmission Line

This environmental and social monitoring form shall be attached in monthly progress report.

1. Check List of Implementation Status for Mitigation and Improvement Measures

Please mark the implementation status of mitigation and improvement measures.

(1) Pollution
1) Air Quality
No. Items Implementation status
Sprinkling water around construction area =! o Not =|
Implemented Applicable Others

If “Not Applicable” or “Others”, please describe the remarks in here.

1
Prohibition of idling mi o Not i

Implemented Applicable Others

If “Not Applicable” or “Others”, please describe the remarks in here.

2
Avoidance of intensive operation of construction o o Not m]
machinery Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

3
Regular inspection and maintenance of construction =| o Not =l
equipment, machines and vehicle Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

4
Proper storage of construction equipment, machines and o o Not m]
waste such as construction soil Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

5

2) Water Quality
No. Items Implementation status

Settling ponds or simple turbid water treatment (as necessary) | o Not o
in construction site Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.

1

2 | Installation of a sheet to prevent muddy water at excavation o | oNot | o
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Package 3 Transmission Line

for Sub-Project for Electric Power Development in Thilawa Area

Environmental and Social Monitoring Form

3)

No. Items Implementation status
site (as necessary) Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
Solid waste
No. Items Implementation status
Utilization of construction soil waste in the construction = o Not =
Implemented | Applicable | Others

If “Not Applicable” or “Others”, please describe the remarks in here.

1
Construction of hygienic human waste disposal systems g o Not 5
such as mobile toilets and restore sites properly on .
completion of work Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.

2
Disposal of vegetable waste at designated dumping site | o Not |
regulated by local authorities Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.

3
Arrangement to sort out recyclable waste such as paper,
cans, tins, bottles, cardboard, and polythene at collecting o o Not |
points and disposed of complying with local authority's Implemented | Applicable | Others
regulations

4 If “Not Applicable” or “Others”, please describe the remarks in here.
Recording the usage of hazardous and chemical substance | o Not o

Implemented | Applicable | Others

If “Not Applicable” or “Others”, please describe the remarks in here.

5
Safekeeping of hazardous and chemical substance at
designated storage area and entrustment to dispose by o o Not o
Yangon City Development Committee or other proper Implemented | Applicable | Others
organizations

6 If “Not Applicable” or “Others”, please describe the remarks in here.
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Package 3 Transmission Line
for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

4) Noise and Vibration
No. Items Implementation status
Installation of a soundproof sheet (neighbour to 5 o Not 5
preservation area such as residence and pagoda) as -
necessary Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.
1
Complying with the maximum driving speed o o Not o
Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.
2
Advanced notice of operations and prohibited time to | o Not m]
surrounding area Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.
3
(2) Social Environment
1) Land Acquisition
Monitoring form related to land acquisition is shown in Item 7 (Land Acquisition) in this form.
2) Poor
No. Items Implementation status
Contribution to regional economy such as hiring workers 5 o Not 5
from surrounding area within the limitation of the Implemented | Applicable | Others
contractors’ capability. P pp
If “Not Applicable” or “Others”, please describe the remarks in here.
1
3) Local economy such as employment and livelihood
Monitoring form related to land acquisition is shown in Item 8 (Temporary Land Use) in this form.
4) Gender and Children’s Right
No. Items Implementation status
Preventing the impact on gender and children right. . O Not g
(such as promotion of equal employment opportunity Implemented Applicable Others

and prohibition of child labour )

If “Not Applicable” or “Others”, please describe the remarks in here.

A-39




Package 3 Transmission Line
for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

(3) Health and Safety
1) Occupational health and safety

No. lItems Implementation status

Provision of adequate health care facilities (first | : o
aid) within construction sites. Implemented 0 Not Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

1
Training all construction workers about basic
sanitation, health care issues, general health and o : o
safety matters, and on the specific hazards of Implemented 0 Not Applicable Others
construction work.

2 If “Not Applicable” or “Others”, please describe the remarks in here.
Provision of personal protection equipment for
workers, such as safety boots, helmets, gloves, o : m]
protective clothing, spectacles and ear Implemented 0 Not Applicable Others
protection.

3 If “Not Applicable” or “Others”, please describe the remarks in here.
Provision of clean drinking water facilities for | . m]
all workers. Implemented 0 Not Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

4
Adequate protection to the general public, 5 0
including safety barriers and marking of o Not Applicable
hazardous areas. Implemented Others
If “Not Applicable” or “Others”, please describe the remarks in here.

5
Ensuring the safe access across the construction | : a
site Implemented 0 Not Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.

6
Securing the adequate drainage throughout the . 5
camp. It is for prevention of disease vectors o Not Applicable
such as stagnant water bodies and puddles. Implemented Others
If “Not Applicable” or “Others”, please describe the remarks in here.

7
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for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

No. Items Implementation status
Installation of a septic tank and garbage bins in 5 5
construction site. And it is regularly cleared for o Not Applicable
prevention of outhreak disease. Implemented Others
If “Not Applicable” or “Others”, please describe the remarks in here.
8
Arrange the temporary integration of waste
collection from work sites to an existing waste o : a
collection system and disposal facilities of Implemented 0 Not Applicable Others
nearby communities.
9 If “Not Applicable” or “Others”, please describe the remarks in here.
Preventing and control measures for heat and a] o Not 0 Others
noise condition at working site. Implemented | Applicable
If “Not Applicable” or “Others”, please describe the remarks in here.
10
Preventing and control measures for working at height | o Not m]
(in construction phase and test operation) Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
11
Management of a proper method for electrical hazards. | o Not =|
Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
12
Installation of fire-fighting equipment such as potable | o Not m]
extinguishers is to be provided at the potential fire hazard areas. | Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
13
2) Community health and safety
No. Items Implementation status
Protection of the community from physical, chemical, or 5 o Not 5
other hazards associated with sites under construction and .
decommissioning Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
1
Avoid a contact with hazardous materials, contaminated =! o Not |
2 | soils, etc... Implemented | Applicable | Others
If “Not Applicable” or “Others”, please describe the remarks in here.
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No. Iltems

| Implementation status

Minimization of incidence of road accidents involving 5 o Not 5
project vehicles during construction by education and :
awareness-raising training Implemented | Applicable | Others
3 If “Not Applicable” or “Others”, please describe the remarks in here.
3) Risk for infectious disease such as AIDS/HIV
No. ltems Implementation status
Conducting the training to workers for preventing the o o Not |
infectious disease. Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.
1
Conducting the training to local resident for preventing = o Not =|
the infectious disease. Implemented Applicable Others
If “Not Applicable” or “Others”, please describe the remarks in here.
2
2. Complaints from Public
Please mark and describe the status of complaints from public
. . Number of Number of
Complains from public Category complains solved complains
Pollution

o Received o Not

Received

Social Environment

Health and Safety

Others (if any)

Please describe the detail information of complaints from public and its countermeasures.

Detail information of complaints from public

Pollution:

Social Environment:
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Detail information of complaints from public

Health and Safety:

Others (if any):

3. Air Quality
(1) Ambient Air Quality

Is there any implementation of ambient air quality measurement in this monitoring period?

If “Yes”, please describe and fill in below the table.

O Yes,

o No

Parameter

Sampling
Point

Date and
Duration

Method

Result
(Minimum)
(pg/m®)

Result
(Average)
(Hg/m®)

Result
(Maximum)
(pg/m®)

Remarks

Nitrogen
Dioxide
(for1
hour)

Particulate
Matter
(PMyp) *
(for 24
hour)

Particulate
Matter
(PMzs)
2%(for 24
hour)

Sulfur
Dioxide
(for 24
hour and
10 minute)

4. Water Quality

Is there any implementation of water quality analysis in this monitoring period?

If “Yes”, please describe and fill in below the table.

O Yes,

o No

Sampling
point

Sampling
time, Date

Method

BOD
(mg/l)

coD
(mg/l)

Qil and
Grease

(mgl/l)

pH

Total
Colifor
m
bacteria
(100 ml)

Total
Nitrogen
(mg/l)

Total
Phospho
rous

(mg/l)

Total
suspend
ed solids

(mg/l)

! Particulate Matter up to 10 micrometers in size
Particulate Matter 2.5 micrometers or less in diameter

2

A-43




Package 3 Transmission Line

for Sub-Project for Electric Power Development in Thilawa Area

Environmental

and Social Monitoring Form

5. Noise and Vibration

Is there any implementation of noise and vibration level survey in this monitoring period? oYes, oNo
If “Yes”, please describe and fill in below the table.
Items Type of area Results
Residential Evening
house and 7:00 - Time (Leq)
monastery 22:00 22:00 -
No. | Location Parameter Unit located less (10:00 - 7:00 Remarks
than 250m 22:00 for (22:00-
Public 10:00 for
holidays) Public
holidays)
One hour o Yes, o No
LAeq (dB(A))
Noise (Leq) during 24
. hours on a
weekday
dB during 24 o Yes, o No
Vibration (La) hours on a
weekday
One hour o Yes, o No
LAeq (dB(A))
Noise (Leq) during 24
X hours on a
weekend
dB during 24 o Yes, o No
Vibration (La) hours on a
weekend

6. Monitoring Form for Solid Waste Amount
Please report the amount of solid wastes that was entrusted to Thanlyin or Kyauktan Township Development

Committee or other proper organizations to dispose.

No. Wastg _ Act_ivity that is cause of Number of timfes that | Organization of solid
characteristics solid waste generation entrusted to dispose waste collection
e.g. Oil Maintenance of construction vehicle 2 A
1
2
3
4
5
6
7
8
9
10
8
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7. Monitoring Form for Cutting Tree

If there were some cutting trees, please report the tree census as below.

A-45

No. | Tree species Category Numbers It_irzle%h(tn?)f Status Remark

1 o Common o Cut o Replant
o Valuable o Untouched

2 o Common o Cut o Replant
O Valuable o Untouched

3 o Common o Cut o Replant
O Valuable o Untouched

4 o Common o Cut o Replant
O Valuable o Untouched

5 o Common o Cut o Replant
O Valuable o Untouched

6 o Common o Cut o Replant
O Valuable o Untouched

7 o Common o Cut o Replant
O Valuable o Untouched

8 o Common o Cut o Replant
O Valuable o Untouched

9 o Common o Cut o Replant
o Valuable o Untouched

10 o Common o Cut o Replant
O Valuable o Untouched
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Package 3 Transmission Line
for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

8. Monitoring Form for Land Acquisition

Please describe the detail of compensation for land acquisition and attach the picture below.

Status of compensation for land
S . Date of Name of
acquisition Date of issue the Date of payment the " :
N 1:Total affected area advance notice compensation cost (;Oer;?tlﬁggﬂ) af(]:,ig)end Sl RETEDLS
2:Compensation price P
Pha Yar Gone Village
1: Total: 3ha 30th December Mr. : :
e.g. . 28th November 2016 8th December 2016 Tract in Thanlyin
2:1, 450,000 MMK 2016 XXXXX Township
1
2
3
4
5

A-46



Package 3 Transmission Line
for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

9. Monitoring Form for local economy such as employment and livelihood (Compensation for temporary land use )

If there were compensation for temporary land use, please describe the detail of compensation for temporary land use and attach the picture below.

Status of compensation for
. Date of Name of
No. . temporary land use Date of |ssue_the advance Date of payment the completion affected Location Remark
1:Total affected area notice compensation cost (Restitution) erson
2:Compensation price P
Pha Yar Gone
e.g. Z;iB%Slﬁ&aK 28th November 2015 8th December 2015 30th ?gi:gmber XX'\;I(rXX Y#?ﬁgnTl;?ﬁt
Township
1
2
3
4
5
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Package 3 Transmission Line
for Sub-Project for Electric Power Development in Thilawa Area
Environmental and Social Monitoring Form

10. Monitoring Form for removal of vendors within Right of Way of the Ministry of Construction

Please describe the detail of temporary setback and attach the picture as below.

Date of
issue of an
advanced

notice

Picture of | Picture of
Type of facilities* Location original completion Remark
state state

Date of
Implementati
on

Date of Name of

i completion | affected person

o Mobile vendors operating with
carts

1 o Vendors with easily transition
o Vendors which are easily
reassemble

o Mobile vendors operating with
carts

2 0 Vendors with easily transition
o Vendors which are easily
reassemble

o Mobile vendors operating with
carts

3 0 Vendors with easily transition
oVendors which are easily
reassemble

o Mobile vendors operating with
carts

4 0 Vendors with easily transition
oVendors which are easily
reassemble

O Mobile vendors operating with
carts

5 o Vendors with easily transition
oVendors which are easily
reassemble

10
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Package 3 Transmission Line

for Sub-Project for Electric Power Development in Thilawa Area

Environmental and Social Monitoring Form

* Image pic

tures of type of facilities are shown below.

Mobile Vendors Operating with Carts

Vendors with easy Transition

Vendors which are ea:

sily reassemble

End of Document

11
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IEE Report of 230 kV Transmission Line and Substation Development Project
for Sub-Project for Electric Power Development in Thilawa Area

Appendix-5 The meeting minutes, participants
list and photos of Stakeholder
Meeting and Public Consultation
Meeting and evidence letters to
show the reflection of opinion of
PAPs when developing the
Project




Memorandum
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Thanlyin Township General Administration Department (hereinafter referred to as “GAD”), Settlement and
Land Record Department (hereinafter referred to as “LRD”), and Nippon Koei Co., Ltd. (hereinafter referred
to as “the Consultant) have carried out site investigation for the construction of 230 kV Transmission towers
and power lines in Hpa Yar Kone Village Tract, Ba Yet Village Tract and Let Yet San Village Tract in
Thanlyin Township on the captioned project on 28 May, 2016.

1. The purpose of the joint site investigation is to confirm the location of proposed transmission towers in

Hpa Yar Kone Village Tract and Ba Yet Village Tract near Thanlyin substation and in Let Yet San
Village Tract and to confirm who own these land.
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Figure 1: Photos of site investigation

Site investigation near Thanlyin substation_1 Site investigation near Thanlyin substation_2

Site survey with following organizations.

1. Thanlyin Township GAD

2. Hpa Yar Kone Village Tract, Ba Yet Village Tract Administrator and Let Yat San Village Tract Administrator

3. Hpa Yar Kone Village Tract, Ba Yet Village Tract and Let Yat San Village Tract Settlement and Land Record
Department in Thanlyin Township

4. Department of Power Transmission and System Control (DPTSC)

5. Takaoka Co., Ltd., Contractor

6. Supreme Group Companies, Sub-contractors,

7. Nippon Koei (Myanmar Koei)
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Memorandum
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Thanlyin Township General Administration Department (hereinafter referred to as “GAD”), Settlement and

Land Record Department (hereinafter referred to as “LRD”), and Nippon Koei Co., Ltd. (hereinafter referred

to as “the Consultant”) have carried out discussion on land acquisition for the construction of 230 kV

Transmission towers and power lines in Hpa Yar Kone Village Tract, Ba Yet Village Tract and Let Yet San

Village Tract in Thanlyin Township on the captioned project on 3rd June, 2016 at Thanlyin Township GAD

office and confirmed the followings.

10.

11.

12.
13.

Please see Figure 1 for proposed tower locations near Thanlyin substation.

Proposed Tower No. 11, 12 and 13, which are existed near Thanlyin substation in Hpa Yar Kone village
tract in Thanlyin Township, are located within the land which have the right to use for a factory or
organic farming. (Please see Figure 2 and 3)

The land is allowed to use for other usage other than farming in March, 2016 by the government.

The above land is owned by Ms. Khin Ye, Ve Ve soft drink Co., Ltd., a famous soft drink local
company in Myanmar.

Three numbers of representatives of Ms. Khin Ye attended the meeting and they said that the proposed
location of Tower No. 11, 12 and 13 are existed inside the area which is planned to construct the factory.
They requested to change the location of these towers as they pass through the planned factory area
diagonally.

Proposed Tower No. 5, which is existed in Let Yat San village tract in Thanlyin Township, is located on
the land which is owned by Mr. Htay Naing, the husband of Ms. Khin Ye. (Please see Figure 4, 5 and 6)
The owner of the above land, on which Tower No. 5 located, submitted an application to allow to use
this land for other usage. The government does not approve it yet and the approval is under processing.
Three representatives of the owner of the land does not give any comment on this Tower No. 5.
Proposed Tower No. 6 is located on the land belongs to Mr. Khin Nyo in Hpa Yar Kone village in
Thanlyin Township. The owner of this land did not attend the meeting.

Proposed Tower No. 7, 8 and 9 are located on the land which belongs to Mr. Ko Ko Naing. He said that
if possible, proposed tower locations shall be changed to mitigate the impacts on its farmland.

Proposed Tower No. 10 located on the land which belongs to Mr. Bar Bu. According to Settlement and
Land Record Department, there may be no objections from him.

Proposed Tower No. 14 is located within the Right of Way of Dagon-Thilawa road.

Ajoint survey is planned to conduct on 6 June, 2016 to find a new line route to mitigate impacts due to
the construction of electric towers and power lines together with Thanlyin Township Administrator,
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Hpa Yar Kone Village Tract Administrator, Ba Yet Village Tract Administrator, Let Yet San Village
Tract Administrator, Hpa Yar Kone Village Tract LRD, Ba Yet Village Tract LRD, Let Yet San Village
Tract LRD, Thanlyin Township YESC, related Land owners, Sub-contractors, a Survey company and

the Consultant.

2

R

Thanlyin Sub-Station

Figure 1: Proposed Tower locations near Thanlyin Sub-Station

Figure 2: Tower No. 11, 12 and 13 located withjn the factory area in Hpa Yar Kone village in Thanlyin
ownship
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Figure 3: The boundary of the land approved to utilize for other usage

Figure 4: Location of a proposed Tower No. 50



Figure 5: Tower No. 50 located on a farm land in Let Yat San village in Thanlyin Township

Figure 6: The boundary of the land which the owner applied an approval request to utilize for other usage
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Participants

No. Name Position Department
] ] Deputy Township Thanlyin Township General Administration
1 | Mr. Win Naing o
Administrator Department
2 | Mr. Mya Shwe Township Manager Township Electricity Supply Cooperation
] ) ] Township Farm Land Management,
3 | Mr. Khin Maung Swe Assistant Office Staff
Settlement and Land Record Department
Mr. Wai Phyo Aung ) .
4 ] ] Second head Township Agricultural Department
Daw Khin Swe Myint
] . Land Measurement-4 (Hpa Yar | Township Farm Land Management,
5 Mr. Aye Min Naing )
Kone Village Tract) Settlement and Land Record Department
Land Measurement-4 (Ba Yet Township Farm Land Management,
6 | Mr. Aung Myat Thu .
Village Tract) Settlement and Land Record Department
] Land Measurement-4 (Let Yat | Township Farm Land Management,
7 | Mr. Nyan Tun Win )
San Village Tract) Settlement and Land Record Department
8 | Mr. Phone Kyaw Thu Village Tract Administrator Hpa Yar Kone Village Tract
9 | Mr. Sein Nwet Village Tract Administrator Ba Yet Village Tract
10 | Mr. Soe Naing Oo Village Tract Administrator Let Yet San Village Tract
Mr. Phyo Pyae Win
) . Land owner of proposed Tower
11 | (Representative of Ms. Khin 09-73206007
] No. 11, 12, 13 and 50
Yee and Mr. Htay Naing)
12 | Ms. Wah Wah Han Su Yin Consultant Myanmar Koei International Ltd.
13 | Mr. Aung Kyaw Htun Assistant Staff Officer Project Manager Office (1)
Mr. Ko Ko Naing (or) Mr. Wa | Farmer and Land owner of
14 Myo Haung (East) Ward /Ba Yet

Tin Thein

proposed Tower No. 7, 8 and 9
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Memorandum
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Thanlyin Township General Administration Department (hereinafter referred to as “GAD”), Settlement and
Land Record Department (hereinafter referred to as “LRD”), and Nippon Koei Co., Ltd. (hereinafter referred
to as “the Consultant) have carried out site survey on land acquisition for the construction of 230 kV
Transmission towers and power lines in Hpa Yar Kone Village Tract, Ba Yet Village Tract and Let Yet San
Village Tract in Thanlyin Township on the captioned project on 6th June, 2016 and confirmed the followings:

1. Mr. Ko Ko Naing, the owner of the land on which Tower No. 7, 8 and 9 approved to construct them on
his land after confirming the location of these towers at site. (See Figure 1)

2. Line route alternatives will be prepared by Integral Co., Ltd., the survey company based on agreement
from all land owners to mitigate impacts due to the construction of towers.

3. Three numbers of representatives from Ms. Khin Ye, the owner of the land on which Tower No. 50
located will give a reply if the land can be used for construction of this tower after confirming with the
owner. They asked the Consultant about the amount of compensation and the Consultant explained the
procedure of compensation; the compensation amount will be decided by a compensation committee and
compensation will be provided by the Ministry of Electricity and Energy (MOEE) after getting an
approval of compensation unit price from Yangon Regional Government. (See Figure 2)

4. Line route alternatives will be submitted to the Power Transmission and System Control Department to
get an approval of a new line route after the survey company submitted them.

-

- | S0 A R P

East Yangon University

Figure 1: Proposed Tower locations near Thanlyin Sub-Station
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iyin Technology University B8

Figure 2: Location of Tower No. 50

Participants

No. Name Position Department
] ) Deputy Township Thanlyin Township General Administration
1. Mr. Win Naing o
Administrator Department
Township Assistant ] o ]
2. Mr. Myat Ko Ko ) Township Electricity Supply Cooperation
Engineer
Land Measurement-4 )
) ) ] Township Farm Land Management,
3. Mr. Aye Min Naing (Hpa Yar Kone Village
Settlement and Land Record Department
Tract)
Land Measurement-4 (Ba | Township Farm Land Management,
4, Mr. Aung Myat Thu )
Yet Village Tract) Settlement and Land Record Department
) Land Measurement-4 (Let | Township Farm Land Management,
5. Mr. Nyan Tun Win )
Yat San Village Tract) Settlement and Land Record Department
Village Tract )
6. Mr. Phone Kyaw Thu o Hpa Yar Kone Village Tract
Administrator
] Village Tract ]
7. Mr. Sein Nwet o Ba Yet Village Tract
Administrator
) Village Tract )
8. Mr. Soe Naing Oo o Let Yet San Village Tract
Administrator
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No.

Name

Position

Department

Mr. Phyo Pyae Win

Land owner of proposed

9. Representative of Ms. Khin Tower No. 11, 12, 13 and | 09-73206007

Yee 50
10. | Mr. Thaung Han Soe Surveyor Integral Co., Ltd. (Survey Company)
11. | Mr. Aung Hlaing Tun General Manager Supreme Group Companies (Sub Contractor)
12. | Mr. Murai Takaoka Co., Ltd. (Sub Contractor)
13. | Ms. Wah Wah Han Su Yin Consultant Myanmar Koei International Ltd.

) Farmer, Land owner of

Mr. Ko Ko Naing (or) Mr.

14, proposed Tower No. 7,8 | Myo Haung (East) Ward /Ba Yet

Naing Win

and 9
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Memorandum (3)
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Department of Power Transmission and System Control (hereinafter referred to as “DPTSC”), Nippon Koei
Co., Ltd. (hereinafter referred to as “the Consultant”) and Myanmar Koei International Ltd. ((hereinafter
referred to as “MKI”) have conducted a meeting about the location of 230 kV Transmission towers and power
lines in Hpa Yar Kone Village Tract, Ba Yet Village Tract and Let Yet San Village Tract in Thanlyin Township
on the captioned project on 13th June, 2016 and confirmed the followings:

1. Inorder to avoid land use for construction of proposed Tower No. 11, 12 and 13 in the previous approved
line route, DPTSC considered two new line route proposals: Proposal 1 and Proposal 2. Please see white
color line in Figure 1 for line route of Proposal 2 near Thanlyin substation.

2. The land on which Tower No. 11, 12 and 13 located in Hpa Yar Gone Village Tract were approved to
utilize for other means such as construction of a soft drink factory and organic farming by the Central
Farm Land Management Committee on 21 March, 2016.

Proposal 1 will be prepared by Mr. Nyunt Wai and it will be shared to the Consultant by mail.

Line route of Proposal 1 takes longer black out time than Proposal 2 during power line installation. On
the other hand, the area of land acquisition necessary for Proposal 1is less than Proposal 2.

The decision of choosing new Proposal 1 and Proposal 2 depends on an agreement from land owners.
Project Manager-1 in Yangon South District will meet with land owners at the project site in cooperation
with Thanlyin Township General Administration Department (GAD), corresponding Village Tract
Administrators, Thanlyin Township Land Record Department, related Village Tract Land Measurement
and MKI.

7. DPTSC requested TOENEC, the contractor to submit the above two proposals near Thanlyin substation
to DPTSC and DPTSC will reply an official letter for confirmation of the selected line route.

8. Regarding Tower No. 50 in Let Yet San Village Tract is located on the land which is under application to
utilize it for other purposes. DPTSC will submit a letter to related Ministry to inform that Tower No. 50
is located on that land.

9. Concerning the document submission about pile foundation from TOENAC, the contractor, Mr. Kyaw
Naing Wynn from Civil Department asked the contractor to submit soil test results including bearing
capacity of the soil at each layer in order to determine pile foundation is necessary for each mono pole

electric tower.
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Figure 1: Proposed Tower locations near Thanlyin Sub-Station

Participants

R ATNLY

No. Name Position Department
1. Mr. Ye Toe Lwin Deputy Chief Engineer DPTSC

2. Mr. Thein Lwin Deputy Chief Engineer DPTSC

3. Mr. Kyi San Lin Deputy Chief Engineer DPTSC

4, Mr. Kyaw Naing Wynn Civil Department

5. Mr. Thura Tun Executive Engineer DPTSC

6. Mr. Thi Han Tun Executive Engineer Civil Department
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No. Name Position Department
7. Mr. Zaw Lwin Executive Engineer DPTSC
8. Mr. Nyunt Wai Executive Engineer Naypyitaw North District, Civil Department
) ) Project Manager-1 office, Yangon South
9. Mr. Yupa Assistant Engineer
District, DPTSC
10. | Mr. Akihisa Manita Deputy Team Leader Nippon Koei Co., Ltd.
) Environmental and Social ) ]
11. | Mrs. Wah Wah Han Su Yin Myanmar Koei International Ltd.

expert
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TORNVEC

Attention :

Subject

Dear Sir;

Mr. Htein Lwin
Director General

TOENEC CORPORATION
1-32, Chitose 3-chome, Minato-ku

Nagoya, 455-0011, Japan

Tel: +81-52-659-1200

Fax: +81-52-659-1178

Date: 15 June 2016

Letter No.:  MT-M160615A

Department of Power Transmission System Control
Ministry of Electricity and Energy

Sub-project for Electric Power Development in Thilawa Area
under infrastructure Development in Thilawa Area (Phase 1)
Project for Package 3: 230kV Transmission Line and Substation

Request for Decision of Transmission Line Route (Tower Nos. 05 to15)

According to the result of site survey held on 06 June 2016 attended with;

- Department of Power Transmission and System Control

- Thanlyin Township General Administration Department
- Nippon Koei Co., Ltd.
we, TOENEC Corporation would like to propose 2 alternative plans for the route of transmission line which
tower No. #05 ~ #15 attached herewith.

The comparison table of each alternative plan is shown as below:

Tower List of Transmission Line (TW08 - TW15)

Item Bidding Documents Alternative Plan | Alternative Plan 2
Monopole Suspension (pcs) 6 5 6
I
Monopole Tension (pcs) 1 1 2
Tower
Lattice Tower (pcs) 3 2 3
II. Conductor Length (km) 2.32 1.53 2.53
Material ¥73,700,000 ¥58,300,000 ¥85,600,000
III. Cost | Installation ¥10,300,000 ¥8,200,000 ¥11,800,000
Total ¥84,000,000 ¥66,500,000 ¥97.400,000
IV. Assumed Shutdown Works (hour)
90 100 90
*cumulative hour
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You are kindly requested to instruct us which plan is suitable to be executed by official letter.
Your kind consideration and taking necessary issuance would be highly appreciated.

Yours Faithfully,

TOENEC CORPORATION

/ ’ 'K
i B - B
Kazuki Mikuriya
Project Site Manager

Attached: 2 sheets of alternative plan (Plan 1 & 2)

CC)

1) Power Transmission Projects Department
Mr. Kyi San Lin, Director

2) Nippon Koei Co., Ltd.
Mr. Akihisa MANITA, Deputy Team Leader
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230KV TRANSMISSION LINE 230kV TRANSMISSION LINE
ALTERNATIVE 1 ALTERNATIVE 2
POINT NUMBER WGS84 ZONE 47 POINT NUMBER WGS84 ZONE 47
EAST NORTH EAST NORTH
GT 209125 1852656 GT 209125 1852656
T-1 209174 1852708 T-1 209174 1852708
T-2 209293 1852795 T-2 209293 1852795
T-3 209595 1852782 T-3 209595 1852782
T-4 209872 1852843 T-4 209872 1852843
1 210080 1853030 1 210080 1853030
2 210403 1853254 2 210403 1853254
3 210726 1853481 3 210726 1853481
4 211058 1853403 4 211058 1853403
5 211729 1852574 5 211729 1852574
6 211784 1852429 6 211784 1852429
7 213323 1847088 7 213323 1847088
8 213204 1846752 8 213204 1846752
1-1 212744 1846577 2-1 212921 1846638
1-2 209691 1845033 2-2 212476 1846337
1-3 209104 1844827 2-3 212229 1845454
DE 208553 1844413 2-4 212383 1844618
2-5 212129 1844064
2-6 211338 1843574
9 208894 1844459
DE 208553 1844413
TOTAL DISTANCE (KM) 14.57 TOTAL DISTANCE (KM) 16.44

230KV TRANSMISSION LINE

POINT NUMBER

ALTERNATIVE 3

WGS84 ZONE 47

EAST NORTH

GT 209125 1852656
T-1 209174 1852708
T-2 209293 1852795
T-3 209595 1852782
T-4 209872 1852843
1 210080 1853030

2 210403 1853254

3 210726 1853481

4 211058 1853403

5 211729 1852574

6 211784 1852429

7 213323 1847088

8 213204 1846752

3-1 212921 1846638
3-2 211824 1845842
3-3 210756 1845322
3-4 209478 1844801
9 208894 1844459

DE 208553 1844413

TOTAL DISTANCE (KM)

14.59
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PROPOSE LINE ROUTES

= ALTERNATIVE 1

—--——--— = ALTERNATIVE2
—— -——-—— = ALTERNATIVE3
Sub-project for Electric Power Development in ThilawaArea Drawing No
under Infrastructure Development Project in ' TL- 01
Thilawa Area (Phase 1)
Title

Nippon koei Co.,Ltd.

230 kV TRANSMISSION LINE
KEY MAP & LINE ROUTES
THALYIN S/S - THILAWA S/S
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Memorandum
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Thanlyin Township General Administration Department (hereinafter referred to as “GAD”), Agricultural Land

Management and Statistic Department, Land owners of Tower No. T-9 DTTE and T-9 (a) in Ba Yet Village

Tract, Project Manager-1 in Yangon South District, Department of Power Transmission and System Control

(hereinafter referred to as “DPTSC”) and Nippon Koei Co., Ltd. (hereinafter referred to as “the Consultant™)

have carried out discussion on land acquisition for the construction of 230 kV Transmission towers and power

lines in Ba Yet Village Tract in Thanlyin Township on the captioned project on 5 July, 2016 at Thanlyin

Township GAD office and confirmed the followings.

10.

Please see Figure (1) for a new proposed line route near Thanlyin substation

Proposed Tower No. T-9 DTTE and T-9 (a) as shown in Figure (1) near Thanlyin Township in Ba Yet
Village Tract in Thanlyin Township belongs to Mr. Ko Ko Naing and Mr. Aung Kyaw Lwin respectively.
Mr. Ko Ko Naing and two representatives of Mr. Aung Kyaw Lwin attended the meeting.

The location of proposed tower No. T-9 DTTE and T-9 (a) were shown to each owner at the site.

Mr. Ko Ko Naing agreed for construction of Tower No. T-9 DTTE on his land. He requested to construct
it nearer to the older Tower, which is the boundary of his agricultural land, between T-8 and T-9 (a) as
much as possible in order to avoid an electric tower in the middle of his land.

Two representatives of Mr. Aung Kyaw Lwin will explain about the location of Tower No. T-9 DTTE to
Mr. Aung Kyaw Lwin and they will inform to Mr. Yupa by phone about the agreement of Mr. Aung Kyaw
Lwin.

Then, detailed survey will be carried out by a survey company hired by the contractor.

After the detailed survey, the exact location of Tower No. T-9 DTTE and T-9 (a) will be shown again to
each land owner for confirmation.

Mr. Yupa explained about compensation to land owners; crop compensation for affected area during
construction for one season will be paid by the Ministry of Electricity and Energy (MOEE) based on the
unit price decided by the compensation committee after getting an approval from MOEE. Land owners
agreed on it.

Thanlyin GAD will establish a compensation compensation committee including Ba Yet Village Tract
Administrator and Land measurement staff of Ba Yet Village Tract as they are not included in the
compensation committee established in 2015.
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Figure 1: A newly proposed line route near Thanlyin Sub-Station

Participants
No. Name Position Department
) Deputy Township . ]
1 | Mr. Thet Myint Oo o Thanlyin Township GAD
Administrator
) ) ) Township Agricultural Land Management

2 | Mr. Aung Kyaw Khin Assistant Staff Officer o
and Statistic Department

3 | Mr. Sein Nwet Village Tract Administrator Ba Yet Village Tract

) Land owner of Tower No. T-9 .
4 | Mr. Ko Ko Naing Ba Yet Village Tract
DTTE
Ms. Thuzar,
) Land owner of proposed ]
5 | (Representative of Mr. Aung Ba Yet Village Tract
) Tower No. No. T-9 (a)
Kyaw Lwin)
) ] Yangon South District Project Manager

6 | Mr. Soe Naing Oo Project Manager (1) )

Office-1, DPTSC
) ) Yangon South District Project Manager

7 Mr. Yupa Assistant Engineer

Office-1, DPTSC
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No. Name Position Department

) Supreme Group Companies (Sub
8 | Mr. Aung Hlaing Tun General Manager
Contractor)

Environmental and Social
9 | Ms. Wah Wah Han Su Yin Myanmar Koei International Ltd.
expert (Consultant)
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Memorandum
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Thanlyin Township General Administration Department (hereinafter referred to as “GAD”), Agricultural Land
Management and Statistic Department, Land owner of Tower No. T-9 (a) in Ba Yet Village Tract, Project
Manager-1 in Yangon South District, Department of Power Transmission and System Control (hereinafter
referred to as “DPTSC”) and Nippon Koei Co., Ltd. (hereinafter referred to as “the Consultant”) have carried
out discussion on land acquisition for the construction of 230 kV Transmission towers and power lines in Ba
Yet Village Tract in Thanlyin Township on the captioned project on 14 July, 2016 at Thanlyin Township GAD
office and confirmed the followings.

Please see Figure (1) for a new proposed line route near Thanlyin substation

2. Proposed Tower No. T-9 (a) as shown in Figure (1) near Thanlyin Township in Ba Yet Village Tract in
Thanlyin Township belongs to Mr. Aung Kyaw Lwin.

Ms. Thuzar said that Mr. Aung Kyaw Lwin did not agree to construct a new electric tower on his land.
Mr. Thet Myint Oo, Deputy Administrator of Thanlyin Township GAD, told Ms. Thuzar to inform Mr.
Aung Kyaw Lwin that the captioned project is the National project.

5. Itis just to inform him for construction of a new tower on the land. A new proposed tower is under the
existing T/L. According to the Electricity Procedure, 75 ft each from the center of the existing T/L is
regarded as Fairway of the existing T/L. Nobody is not allowed to enter to this Fair way and even
cultivation under the existing T/L is not allowed officially. However, the Ministry of Electricity and
Energy (MOEE) plans to pay crop compensation for impacted crop due to the project.

6. Myanmar Government borrowed money from Japanese Government to implement the captioned project.
Two governments don’t want to give burden to land owners due to the implementation of the project.
Therefore land owners are called for negotiation to corporate the project.

7. Ms. Thuzar said that she would explain Mr. Aung Kyaw Lwin about the message from Deputy
Administrator of Thanlyin Township GAD and reply to Mr. Yupa tomorrow (15 July) by phone.
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Figure 1: A newly proposed line route near Thanlyin Sub-Station

Participants
No. Name Position Department
) Deputy Township . ]
1 | Mr. Thet Myint Oo Thanlyin Township GAD

Administrator

Ms. Thuzar (a Representative

Land owner of proposed

expert (Consultant)

2
of Mr. Aung Kyaw Lwin) Tower No. No. T-9 (a)
) ) Yangon South District Project Manager

3 | Mr. Yupa Assistant Engineer

Office-1, DPTSC

) Supreme Group Companies (Sub

4 | Mr. Aung Hlaing Tun General Manager

Contractor)

Environmental and Social

5 | Ms. Wah Wah Han Su Yin Myanmar Koei International Ltd.
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Memorandum
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Township Farmland Management Committee (hereinafter referred to as “TFMC”), Thanlyin Township
General Administration Department (hereinafter referred to as “GAD”), Settlement and Land Record
Department (hereinafter referred to as “SLRD”’), Department of Power Transmission and System Control
(hereinafter referred to as “DPTSC”) and Nippon Koei Co., Ltd. (hereinafter referred to as “the Consultant™)
have carried out discussion on land acquisition for the construction of 230 kV Transmission towers and power
lines in Let Yat San Village Tract in Thanlyin Township on the captioned project on 8 August, 2016 at Thanlyin
Township GAD office and confirmed the followings.

1. Firstly, Mr. Kyaw Swar Win, Secretary of Thanlyin Township Farmland Management Committee
(TFMC) and Township officer of Settlement and Land Record Department (SLRD), explained about the
purpose of the meeting and crop compensation procedure for land acquisition to construct 230 kV
Transmission Tower No. 50 on Plot No. 652-A in Let Yat San Village Tract in Thanlyin Township in
Yangon South District in Yangon Region as follow.

2. Crop compensation will be paid for affected farm land area and the amount is three times of the market
price of affected crop for one season during construction. This amount is the same for all project affected
farmland area for all owners.

3. As the Project is the National Project, farmland owners have to follow the Government rules and
regulation without any reason.

4. Secondly, Mr. Yu Pa, Assistant Engineer of Project Manager Office (1) in DTPSC, MOEE explained to
Mr. Phyo Pyae Win, a representative of farmland owner of plot No. 652-A about affected land area as
follow.

5. The affected area for a tower construction is about (30x30) square meters or (100 x100) square ft during
construction period. After the construction, there will be only (2 x 2) square meters or (6.6 x6.6) square
feet of a foundation tower is left above ground. Therefore, the affected area after construction is not so
big.

6. The construction period is tentatively expected one year. However, if the actual construction period is
more than the expectation, the crop compensation will be considered for those over due period.

7. Mr. Phyo Pyae Win, a representative of Mr. Htay Naing, said that he will inform all information to Mr.
Htay Naing, the farmland owner of Tower No. 50.

Finally, all participants went to the site to confirm the location of Tower No. 50.
The location of Tower No. 50 is shown in Figure 1.
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iyin Technology University 8

Figure 1: Location of a proposed Tower No. 50
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Participants

No. Name Position Department
1. | Mr. Kyaw Swar Win Secretary of Township | Settlement and Land Record Department
Farmland  Management | (SLRD)
Committee (TFMC) and
Township Officer
2. | Ms. Khin Ma Ma Members of TFMC and | National Planning and Development
Township Officer
3. | Ms. Thein Thein Oo Members of TFMB and | Ministry of Agriculture, Live Stock and
Township Officer Irrigation
4. | Ms. Phyu Pyar Aung Senior Clerk Thanlyin Township General Administration
Department (GAD)
5. | Mr. Myo Oo Senior Clerk Thanlyin Township General Administration
Department (GAD)
6. | Mr. Mya Shwe Township Manager Thanlyin  Township Electricity Supply
Cooperation
7. | Mr. Phyo Pyae Win Land owner of proposed
(a representative of Mr. | Tower No. 50
Htay Naing)
8. | Mr. Yu Pa Assistant Engineer Project Manager Office-1, Yangon South
District, DPTSC, Ministry of Electricity and
Energy (MOEE)
9. | Mr. Aung Hlaing Tun Assistant Manager Supreme  Group  Companies  (Sub
Contractor)
10. | Mr. Thiha Kyaw Civil Engineer Myanmar Koei International Ltd.
11. | Ms. Tin Mar Lwin Environmental Expert Myanmar Koei International Ltd.
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Photo Records

Explanation by Mr. Kyaw Swar Win, a Secretary of

Thanlyin Farmland Management Committee

Discussion between Mr. Yu Pa, Assistant Engineer of

MOEE and a representative of the owner.

Discussion between Mr. Yu Pa, Assistant Engineer of

MOEE and a representative of the owner.

Confirmation of location of Tower No. 50 at site.
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Memorandum (2)
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Township Farmland Management Committee (hereinafter referred to as “TFMC”), Thanlyin Township
General Administration Department (hereinafter referred to as “GAD”), Settlement and Land Record
Department (hereinafter referred to as “SLRD”’), Department of Power Transmission and System Control
(hereinafter referred to as “DPTSC”) and Nippon Koei Co., Ltd. (hereinafter referred to as “the Consultant”)
have carried out discussion on land acquisition for the construction of 230 kV Transmission towers and power
lines in Let Yat San Village Tract and Ba Yat Village in Thanlyin Township on the captioned project on 22
August, 2016 at Thanlyin Township GAD office and confirmed the followings.

1. Firstly, Mr. Thet Myint Oo, Deputy Township Administrator of Thanlyin Township GAD, on behalf of
the Chairman of Thanlyin Township Farmland Management Committee (TFMC) explained about the
purpose of the meeting and the required land area to construct 230 kV Transmission Tower No. 50 on
Plot No. 652-A in Let Yat San Village Tract in Thanlyin Township in Yangon South District in Yangon
Region as follow.

2. The affected area for a tower construction is about (30x30) square meters or (100 x100) square feet during
the construction period. After the construction, there will be only (2 x 2) square meters or (6.6 x6.6)
square feet of a foundation tower left above ground. Therefore, the affected area after construction is not
S0 big.

3. As the Project will contribute not only to the National development, but also to the development of
Thilawa region, GAD would like to request the farmland owners to cooperate and allow for the
construction of towers in their farmlands. Moreover, as the Project is the National Project, farmland
owners have to follow the Government rules and regulation without any reason.

4. Though the affected area is not big, the crop compensation of the affected area will be provided for all
owners.

5. Mr. Phyo Pyae Win, a representative of Mr. Htay Naing, said that the proposed place of the tower is at
the front of Mr. Htay Naing’s proposed facilities. Therefore, Mr. Htay Naing doesn’t agree to construct
the tower construction in his farmland area, and if possible Mr. Htay Naing would like to request to avoid
using his farmland area.

6. Then, Mr. Nay Min Oo, Executive Engineer (Civil) in DTPSC in MOEE explained to Mr. Phyo Pyae Win
about the affected land area due to tower construction as follow.

7. For the time being the tower location is existed inside the farmland area. However, the contractor will
adjust the location of tower foundation in order to decrease the affected farm land as much as possible at
the construction time.
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8. If the tower is neither be constructed nor omitted in that area, the suspended electrical cables will sag and
be more dangerous in the future. In addition, there is no other way to shift the tower construction
alignment.

9. Mr. Phyo Pyae Win, a representative of Mr. Htay Naing, said that he will inform again to Mr. Htay Naing
and reply soon.

10. Mr. Aung Kyaw Lwin (Tower No. 9 (a)) didn’t attend the meeting. Therefore, Mr. Thet Myint Oo
explained to Mr. Aung Kyaw Lwin about the meeting purpose and the affected area of tower in his
farmland on phone. Mr. Aung Kyaw Lwin answered that he will reply soon.

11. Mr. Thet Myint Oo told to Mr. Phyo Pyae Win to hear good reply.

12. The location of Tower No. 50 and 9 (a) are shown in Figure 1 and Figure 2 respectively.

- 18 B % . .
= & o )\ " §i:
\
e - .
\

‘l

A-87



iyin Technology University 38

Figure 1: Location of a proposed Tower No. 50

230kV Thanlyin-Thilawa Transmission
Thanlyin Switchyard to T-15
TENTATIVE-

Figure 2: Location of a proposed Tower No. 9 (a)
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Participants

No. Name Position Department
1. | Mr. Thet Myint Oo On behalf of the Chariman of | Thanlyin Township General Administration
Township Farmland | Department (GAD)
Management Committee
(TFMC) and Deputy
Township Administrator
2. | Mr. Khin Maung Swe Members of TFMC and | Settlement and Land Record Department
Assistant Office Staff (SLRD)
3. | Mr. Nyan Htun Linn Land Record Surveyor (4) Settlement and Land Record Department
(SLRD)
4. | Mr. Aung Myat Thu Land Record Surveyor (4) Settlement and Land Record Department
(SLRD)
5. | Ms. Phyu Pyar Aung Senior Clerk Thanlyin  Township General Administration
Department (GAD)
6. | Ms. Aye Mya Moe Senior Clerk Thanlyin  Township General Administration
Department (GAD)
7. | Mr. Sein Nwe Village Administrator Ba Yat Village Tract
8. | Mr. Soe Naing Oo Village Administrator Let Yat San Village Tract
9. | Mr. Soe Moe Naing Project Manager, Super- | Project Manager Office-1, Yangon South
intendant Engineer District, DPTSC, Ministry of Electricity and
Energy (MOEE)
10. | Mr. Nay Min Oo Executive Engineer (Civil) Ministry of Electricity and Energy (MOEE)
11. | Mr. Aung Kyaw Tun Assistant Staff Officer Project Manager Office-1, Yangon South
District, DPTSC, Ministry of Electricity and
Energy (MOEE)
12. | Mr. Phyo Pyae Win A representative of Land
(a representative of Mr. | owner of proposed Tower
Htay Naing) No. 50
13. | Mr. Aung Hlaing Tun Assistant Manager Supreme Group Companies (Sub Contractor)
14. | Ms. Tin Mar Lwin Environmental Expert Myanmar Koei International Ltd.
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Photo Records
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Explanation by Mr. Thet Myint Oo, Deputy
Township Administrator of Thanlyin Township
GAD

Discussion between Mr. Nay Min Oo (MOEE),
Mr. Thet Myint Oo (GAD), Mr. Khin Maung Aye
(SLRD) and Mr. Phyo Pyae Win, representative of
Mr. Htay Naing (T-50)

Contacting to Mr. Aung Kyaw Lwin, a farmland
owner of T-9 (a) by Mr. Thet Myint Oo, Deputy
Township Administrator of Thanlyin Township
GAD via phone.
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Memorandum
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Crop Compensation for the construction of 230 kV Transmission towers and power lines from Thanlyin

substation to Thilawa substation was given to two affected persons at 11:30 on 26th April, 2017 (Wednesday)

with a ceremony at Thanlyin Township General Administration Department (GAD) office. Site investigation

was carried out with Project Manager (1) office in DPTSC, Owners/ Representatives of the Land, Ba Yet

Village Tract Administrator, a surveyor of Ba Yet Village Tract in the Land Record Department, Supreme

Group of Companies (hereinafter referred to as “the Sub-contractor”’) and Nippon Koei Co., Ltd. (or) Myanmar

Koei International Ltd. (hereinafter referred to as “the Consultant™).

10.
11.

12.

Please see Figure 1 and Figure 2 for the overall line route of 230 Transmission Line from Thanlyin
substation to Thilawa and detailed line route of 230 Transmission Line near Thanlyin substation.

Please see Table 1 for the participants of the crop compensation ceremony.

It is confirmed that the crop in the rainy season will be affected by the construction of 230 kV
Transmission towers and power lines.

The numbers of Project Affected Person (PAP) to give crop compensation is 3.

The name of PAP are (1) Mr. Naing Win (Mr. Ko Ko Naing) for Tower No. T-9, (2) Mr. San Aye Hla (Mr.
Aung Kyaw Lwin) for Tower No. T-9A and (3) Mr. Yan Myin Shu (or) Mr. Htay Naing for Tower No. T-
50.

Please see Table 2 for the amount of crop compensation calculated by Thanlyin Township Land
Management Committee in August, 2016.

Firstly, Mr. Thet Myint Oo, Assistant Township Administrator made an opening speech of the ceremony.
Secondly, Mr. Soe Moe Naing, Deputy Director of Project Manager Office (1) from DPTSC in Yangon
South District explained about the construction of 230 kV Transmission Line.

Finally, crop compensation was given to following Two Persons.

(1) Mr. Naing Win (Mr. Ko Ko Naing) for Tower No. T-9

(2) Mr. Sein Nwe, a representative of Mr. Aung Kyaw Lwin) for Tower No. T-9A

Please see Figure 3 for the photo of the ceremony.

Regarding Tower No. T-50, three representatives of the land owner attended the ceremony. They said that
they don’t receive the compensation today (27 April) and they will inform the detailed information such
as location of the Tower, Size of the Tower to Mr. Yan Myin Shu (or) Mr. Htay Naing. Then they will
reply to Thanlyin Township GAD.

After the crop compensation ceremony, the site investigation was carried out together with the owner of
Tower No. T-9 and representatives of the owners of Tower No. T-9A and T-50, Ba Yet Village Tract
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13.

14.

15.

16.

Administrator, a surveyor of Ba Yet Village Tract, a responsible person from the Sub-contractor and the
Consultant. Please see Table 3 for the participants list of the site survey and Figure 4 for photos of site
investigation.

Representatives of the Tower No. T-50 said that the location of the proposed Tower No. T-50 which the
owner of this land agreed in August, 2016 is different from the current location at the site. They said that
the owner of the land will not agree this current location of T-50 as the current location of T-50 is between
the two farm land which belong to that owner. In August, 2016, the location of the T-50 which the owner
agreed is just at the front of the front plot which is near to the Dagon-Thilawa road.

They requested to move the location of tower No. T-50 to the previous proposed location as shown in
Figure 5.

Thanlyin Township GAD also requested DPTSC to re-consider the location of Tower T-50 as it is difficult
to get agreement from the land owner with the present location.

The owner of Tower No. T-9 and representatives of the owners of Tower No. T-9A also requested the
location of each tower as shown in Figure 6, 7, 8 and 9.
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230KV Thanlyin - Thilawar Transmission Line Route Map (10 Miles)
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Figure 2: Detailed line route of 230 kV Transmission Line near Thanlyin substation

Table 1: Participant List of a crop compensation ceremony

No. Name Position Department/ Village Tract/ Village
) Assistant Township Thanlyin Township General Administration
1 | Mr. Thet Myint Oo o
Administrator Department
. . . Thanlyin Township General Administration
2 | Ms. Ei Phyu Htwe Deputy Chief Officer
Department
) Deputy Director, Project ) o
3 | Mr. Soe Moe Naing ) DPTSC in Yangon South District, MOEE
Manager (1) Office
Assistant Engineer . o
4 | Mr. Yupa ) ) DPTSC in Yangon South District, MOEE
(Machine/Electrical)
) o Chief Officer ) o
5 | Ms. Khin Khin Si ] ] DPTSC in Yangon South District, MOEE
Project Manager (1) Office
6 | Ms. Khin Ma Ma Senior Clerk DPTSC in Yangon South District, MOEE
7 | Mr. Kyaw Naing Ohn Senior Assistant Engineer YESC in Thanlyin Township
Mr. Phyo Pyae Win Mr. Htay Naing is the owner .
8 ) Let Yet San Village Tract
(Representative of Mr. | of Land for Tower No. T-50
9 | Mr. Soe Naing Oo Village Tract Administrator Let Yet San Village Tract
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No. Name Position Department/ Village Tract/ Village
10 | Mr. Sein Htay Village Tract Administrator Ba Yet Village Tract
. Owner of Land for Tower No. )
11 | Mr. Ko Ko Naing T9 Ba Yet Village Tract
Land Record Department, Ministry of
12 | Mr. Aung Myat Thu Surveyor-4
Agriculture
13 | Mr. Zaw Min Electrical Engineer Myanmar Koei International Ltd.
Ms. Wah Wah Han Su | Social and Environmental . .
14 Myanmar Koei International Ltd.

Yin

Expert

Table 2: Crop Compensation amount calculation by Thanlyin Township Land Management Committee

No. | Name Tower Type of Area Yield Unique (Market) Total
No. crop affected rate Price Price Compensation
(Acre) (MMK) (MMK) (MMK)
Three times of
the price
1L | Mr  Yan|T-50 Paddy in 0.23 55 5,500 69,575 208,725
Myin  Shu the rainy
(or) Mr. Htay season
Naing
2. | Mr. San Aye | T-9A | Paddy in 0.23 55 5,500 69,575 208,725
Hla (Mr. the rainy
Aung Kyaw season
Lwin)
3. | Mr  Naing | T-9 Paddy in 0.23 55 5,500 69,575 208,725
Win (Mr. Ko the rainy
Ko Naing) season
Total 62,6175

Crop Compensation given to Mr. Ko Ko Naing, land

owner of Tower No. T-9

w&"ﬂ r.&‘

M--—,&.‘.....,‘é.‘“-_,,_w

Cr5p Compensation to Mr. Sein Htay, a representative

of Mr. Aung Kyaw Lwin for Tower No. T-9A
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) Opening Speech by Mr. Thet Myint Oo, Assistant
Township Administrator, Thanlyin Township GAD

Explanation by Mr. Soe Moe Naing, Deputy Director,

|

Project Manager (1) Office

Figure 3: Photo of a crop compensation ceremony

Table 3: Participant of the site investigation

No. Name Position Department/ Village Tract/ Village
Assistant Engineer
1 | Mr. Yupa (Machine/Electrical) DPTSC in Yangon South District, MOEE
Project Manager (1) Office
Mr. Phyo Pyae Win o
. Mr. Htay Naing is the owner .
2 | (Representative of Mr. Let Yet San Village Tract
. of Land for Tower No. T-9 A
Htay Naing)
3 | Mr. Sein Htay Village Tract Administrator Ba Yet Village Tract
. Owner of Land for Tower No. )
4 | Mr. Ko Ko Naing 9 Ba Yet Village Tract
Land Record Department, Ministry of
5 | Mr. Aung Myat Thu Surveyor-4 ) . o
Agriculture, Livestock and Irrigation
6 | Mr. Amit Project Manager Supreme Group of Companies
6 | Mr. Zaw Min Electrical Engineer Myanmar Koei International Ltd.
Ms. Wah Wah Han Su | Social and Environmental ] ]
7 Myanmar Koei International Ltd.

Yin

Expert
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Site investigation at Tower T-50

Figure 4. Photo of a site investigation

»

Googlessrtn T-524fR521
! -

o el

Figure 5: Requested Location for Tower No. T-50 by the representatives of the land owner
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Figure 6: Requested Location for Tower No. T-9A near Thanlyin substation by the representative of the land

owner

4

Figure 7: Detailed Requested Location for Tower No. T-9A near Thanlyin substation by the representative of the
land owner




Google sarth

Google earth
.

Figure 9: Detailed Requested Location for Tower No. T-9A near Thanlyin substation by the land owner
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Memorandum
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Department of Urban and Housing Development (hereinafter referred to as “DUHD”) and Department of
Highways (hereinafter referred to as “DOH”) in the Ministry of Construction (hereinafter referred to as
“MOC”), Max Myanmar Co., Ltd, (responsible for the operation and maintenance of Dagon-Thilawa Road),
Yangon Electricity Supply Corporation (hereinafter referred to as “YESC”), Thilawa SEZ Management
Committee (hereinafter referred to as “TSEZMC”), Myanmar Japan Thilawa Development (hereinafter
referred to as “MJTD”), Department of Power Transmission and System Control (hereinafter referred to as
“DPTSC”), TOENAC (hereinafter referred to as “the contractor”), Supreme (hereinafter referred to as “the
Sub-contractor”) and Nippon Koei Co., Ltd. (or) Myanmar Koei International Ltd. (hereinafter referred to as
“the Consultant) have carried out discussion on land acquisition for the construction of 230 kV Transmission
towers and power lines along Dagon-Thilawa Road from Thanlyin substation to Thilawa substation on 31
January, 2017 at TSEZMC office and confirmed the followings.

1. DUHD in MOC will issue an official letter for the removal of 13 numbers of street lamps and three
numbers of conconut trees on the central divider on Dagon-Thilawa Road until this week (3 Feb, 2017).
(Note: Regarding street lamps, the total number of lamps on the central divider is 85. MOC wants to
remove all numbers of street lamps when 13 numbers of street lamps are removed as they are not working
and later it will be problem to remove them due to the construction of 230 kV Transmission Tower on
the central divider. In the letter from MOC, this request may be included. The contract complained about
it. DPTSC and the Contractor will discuss aboult it.

2. DOH in MOC will make a survey on vendor shops and huts which are obstacles to construction of 230
kV T/L along Dagon-Thilawa Road. Then DOH will inform to them together with Thanlyin Township
General Administration Department (GAD) to leave their places. DOH said that these vendor shops and
huts were law-

3. As far as a concrete sign board written as “from Regional Development to the Country Development”,
DUHD in MOC would like to get a new concrete sign board after construction if it is necessary to remove.
After checking the site, the Sub-Contractor requested that firstly, the construction is done by preventing
the removal of the existing sign board. If it is necessary to remove according to the construction condition,
the Sub-Contractor is allowed to remove by DUHD. (Note: In the meeting on 25 Jan, the contractor
agreed to install the existing sign board after the construction of T/L as MOC requested that it is the
memorial sign board and MOC wants to keep as it is. But on 31 Jan, MOC changed its mind that MOC
wants to get a new sign board after the construction. The Contractor complained about the construction
of a new sign board in response to a request from MOC. DPTSC will negotiate with the Contractor based
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10.

11.

on the letter from DUHD. In conclusion, the Sub-Contractor said that they will try to do the construction
of Tower Foundation without removing the concrete first. If it is not impossible to do the construction
without removing the concrete sign board, they will remove it. After the removal of the sign board, how
to install the sign board is not yet confirmed.)

All related departments will be updated the information about the latest schedule of the construction
including the block of one lane of Dagon-Thilawa Road near TSEZ by the Sub-contractor.

The construction will be done day and night shift.

There are six groups who will carry out the construction in total along the route.

MJTD will provide the location of underground facilities to the Sub-Contract near TSEZ so that they
cannot be damaged during the construction.

After the meeting, the site investigation was carried out together with all participants to show obstacles
to get approval to remove.

After the site investigation, DPTSC, the Sub-Contractor and NK went to meet with Office Staff in Forest
Department in Thanlyin to inquire the approval request application letter about the removal of 41 numbers
of trees along Dagon-Thilawa Road. It was found that coconut trees on the central divider road is not
related to Forest Department and they belong to DUHD. Forest Department requested Thanlyin Township
General Administration Department (GAD) to set up a committee including Assistant Administrator of
Thanlyin Township, Joint Secretary of TSEZMC, Township Development Committee, Forest Manager,
Forest Department, Hpa Yar Kone Village Tract (VT) and Let Yet San VT for the removal of these trees
and it was set up by Thanlyin GAD. Forest Department first make a site survey together with committee
members, DPTSC and the Sub-contractor on 2 Feb. The starting time will be informed to Wah Wah on 1
Feb, 2017. After getting the survey data about the trees which are necessary to remove, Forest Department
in Thanlyin Township will submit to the Forest Department in District and get an instruction. (Note:
There has been an order that it is necessary to pay the compensation when cutting trees recently.)

After then, DPTSC, the Sub-Contractor and NK went to meet with Thanlyin Township Administrator and
requested to organize a meeting with Mr. Ko Ko Naing as there are some huts for goats on his land and
they are necessary to remove. Mr. Ko Ko Naing already agreed to let his land use for construction of
tower with compensation.

DPTSC will submit the schedule of the construction of T/L to DUHD, DOH in MOC, Forest Department
in Thanlyin Township, Thanlyin Township GAD, Kyauktan Township GAD, TSEZMC, Thilawa Local
Industrial Zone, Thilawa Police Office, Kyauktan Township Police Office and other related departments.
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Participants

Table 1: Participant List

No. Name Position Department Contact
Department of Power 09-8610210
] ] Transmission and System
Mr. Kyaw Swar Soe Deputy Chief Engineer o
1 ] Control (DPTSC), Ministry
Naing (DyCE) o
of Electricity and Engery
(MOEE) in Naypyitaw
Deputy Director, Yangon South District, 09-964601031
2 | Mr. Soe Moe Naing ) )
Project Manager (1) DPTSC, MOEE in Yangon
] ) Department of Urban and 09-5027674
3 | Ms. Yee Mon Thaw Assistant Director )
Housing Development, MOC
Department of Highways, 09-5050274
4 | Ms. Than Than Htay Staff Officer Yangon South District,
Ministry of Construction,
09-421105402
5 | Mr. Myint Soe Executive Engineer (EE | Max Myanmar Co., Ltd
09-5151745
6 | Ms. Than Than Thwe Joint Secretary Joint Secretary, TSEZMC
09-8304026
7 | Ms. Soe Soe Aye Member TSEZMC
Myanmar Japan Thilawa 09-421171745
8 | Mr. San Aung Electrical Engineer
Development (MJTD)
Thanlyin Township, Yangon | 09-799455506
9 | Mr. Naing Naing Soe Assistant Manager Electricity Supply
Corporation (YESC)
09-254407647
10 | Mr. Aung Hlaing Tun General Manager Supreme Group of Company
09-5148647
11 | Mr. Naing Win Supreme Group of Company
12 | Mr. Arai TOENAC
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No. Name Position Department Contact

13 | Mr. Murai TOENAC
Myanmar Koei International 09-5066727
14 | Mr. Zaw Min Electrical Engineer
Ltd.
Environmental and 09-5105867
Ms. Wah Wah Han Su . Myanmar Koei International
15 Social expert
Yin Ltd.

(Consultant)

Meeting with related department at TSEZMC Office

Figure 1: Photo of a meeting
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Memorandum
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Crop Compensation for the construction of 230 kV Transmission towers and power lines from Thanlyin

substation to Thilawa substation was given to two affected persons at 11:30 on 26th April, 2017 (Wednesday)

with a ceremony at Thanlyin Township General Administration Department (GAD) office. Site investigation

was carried out with Project Manager (1) office in DPTSC, Owners/ Representatives of the Land, Ba Yet

Village Tract Administrator, a surveyor of Ba Yet Village Tract in the Land Record Department, Supreme

Group of Companies (hereinafter referred to as “the Sub-contractor”’) and Nippon Koei Co., Ltd. (or) Myanmar

Koei International Ltd. (hereinafter referred to as “the Consultant™).

10.
11.

12.

Please see Figure 1 and Figure 2 for the overall line route of 230 Transmission Line from Thanlyin
substation to Thilawa and detailed line route of 230 Transmission Line near Thanlyin substation.

Please see Table 1 for the participants of the crop compensation ceremony.

It is confirmed that the crop in the rainy season will be affected by the construction of 230 kV
Transmission towers and power lines.

The numbers of Project Affected Person (PAP) to give crop compensation is 3.

The name of PAP are (1) Mr. Naing Win (Mr. Ko Ko Naing) for Tower No. T-9, (2) Mr. San Aye Hla (Mr.
Aung Kyaw Lwin) for Tower No. T-9A and (3) Mr. Yan Myin Shu (or) Mr. Htay Naing for Tower No. T-
50.

Please see Table 2 for the amount of crop compensation calculated by Thanlyin Township Land
Management Committee in August, 2016.

Firstly, Mr. Thet Myint Oo, Assistant Township Administrator made an opening speech of the ceremony.
Secondly, Mr. Soe Moe Naing, Deputy Director of Project Manager Office (1) from DPTSC in Yangon
South District explained about the construction of 230 kV Transmission Line.

Finally, crop compensation was given to following Two Persons.

(1) Mr. Naing Win (Mr. Ko Ko Naing) for Tower No. T-9

(2) Mr. Sein Nwe, a representative of Mr. Aung Kyaw Lwin) for Tower No. T-9A

Please see Figure 3 for the photo of the ceremony.

Regarding Tower No. T-50, three representatives of the land owner attended the ceremony. They said that
they don’t receive the compensation today (27 April) and they will inform the detailed information such
as location of the Tower, Size of the Tower to Mr. Yan Myin Shu (or) Mr. Htay Naing. Then they will
reply to Thanlyin Township GAD.

After the crop compensation ceremony, the site investigation was carried out together with the owner of
Tower No. T-9 and representatives of the owners of Tower No. T-9A and T-50, Ba Yet Village Tract
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13.

14.

15.

16.

Administrator, a surveyor of Ba Yet Village Tract, a responsible person from the Sub-contractor and the
Consultant. Please see Table 3 for the participants list of the site survey and Figure 4 for photos of site
investigation.

Representatives of the Tower No. T-50 said that the location of the proposed Tower No. T-50 which the
owner of this land agreed in August, 2016 is different from the current location at the site. They said that
the owner of the land will not agree this current location of T-50 as the current location of T-50 is between
the two farm land which belong to that owner. In August, 2016, the location of the T-50 which the owner
agreed is just at the front of the front plot which is near to the Dagon-Thilawa road.

They requested to move the location of tower No. T-50 to the previous proposed location as shown in
Figure 5.

Thanlyin Township GAD also requested DPTSC to re-consider the location of Tower T-50 as it is difficult
to get agreement from the land owner with the present location.

The owner of Tower No. T-9 and representatives of the owners of Tower No. T-9A also requested the
location of each tower as shown in Figure 6, 7, 8 and 9.
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230KV Thanlyin - Thilawar Transmission Line Route Map (10 Miles)

Figure 1: Overall line route of 230 kV Transmission Line from Thanlyin substation to Thilawa




Google sarth

Figure 2: Detailed line route of 230 kV Transmission Line near Thanlyin substation

Table 1: Participant List of a crop compensation ceremony

No. Name Position Department/ Village Tract/ Village
) Assistant Township Thanlyin Township General Administration
1 | Mr. Thet Myint Oo o
Administrator Department
. . . Thanlyin Township General Administration
2 | Ms. Ei Phyu Htwe Deputy Chief Officer
Department
) Deputy Director, Project ) o
3 | Mr. Soe Moe Naing ) DPTSC in Yangon South District, MOEE
Manager (1) Office
Assistant Engineer . o
4 | Mr. Yupa ) ) DPTSC in Yangon South District, MOEE
(Machine/Electrical)
) o Chief Officer ) o
5 | Ms. Khin Khin Si ] ] DPTSC in Yangon South District, MOEE
Project Manager (1) Office
6 | Ms. Khin Ma Ma Senior Clerk DPTSC in Yangon South District, MOEE
7 | Mr. Kyaw Naing Ohn Senior Assistant Engineer YESC in Thanlyin Township
Mr. Phyo Pyae Win Mr. Htay Naing is the owner .
8 ) Let Yet San Village Tract
(Representative of Mr. | of Land for Tower No. T-50
9 | Mr. Soe Naing Oo Village Tract Administrator Let Yet San Village Tract
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No. Name Position Department/ Village Tract/ Village
10 | Mr. Sein Htay Village Tract Administrator Ba Yet Village Tract
. Owner of Land for Tower No. )
11 | Mr. Ko Ko Naing T9 Ba Yet Village Tract
Land Record Department, Ministry of
12 | Mr. Aung Myat Thu Surveyor-4
Agriculture
13 | Mr. Zaw Min Electrical Engineer Myanmar Koei International Ltd.
Ms. Wah Wah Han Su | Social and Environmental . .
14 Myanmar Koei International Ltd.

Yin

Expert

Table 2: Crop Compensation amount calculation by Thanlyin Township Land Management Committee

No. | Name Tower Type of Area Yield Unique (Market) Total
No. crop affected rate Price Price Compensation
(Acre) (MMK) (MMK) (MMK)
Three times of
the price
1L | Mr  Yan|T-50 Paddy in 0.23 55 5,500 69,575 208,725
Myin  Shu the rainy
(or) Mr. Htay season
Naing
2. | Mr. San Aye | T-9A | Paddy in 0.23 55 5,500 69,575 208,725
Hla (Mr. the rainy
Aung Kyaw season
Lwin)
3. | Mr  Naing | T-9 Paddy in 0.23 55 5,500 69,575 208,725
Win (Mr. Ko the rainy
Ko Naing) season
Total 62,6175

Crop Compensation given to Mr. Ko Ko Naing, land

owner of Tower No. T-9

w&"ﬂ r.&‘

M--—,&.‘.....,‘é.‘“-_,,_w

Cr5p Compensation to Mr. Sein Htay, a representative

of Mr. Aung Kyaw Lwin for Tower No. T-9A

A-111




) Opening Speech by Mr. Thet Myint Oo, Assistant
Township Administrator, Thanlyin Township GAD

Explanation by Mr. Soe Moe Naing, Deputy Director,

|

Project Manager (1) Office

Figure 3: Photo of a crop compensation ceremony

Table 3: Participant of the site investigation

No. Name Position Department/ Village Tract/ Village
Assistant Engineer
1 | Mr. Yupa (Machine/Electrical) DPTSC in Yangon South District, MOEE
Project Manager (1) Office
Mr. Phyo Pyae Win o
. Mr. Htay Naing is the owner .
2 | (Representative of Mr. Let Yet San Village Tract
. of Land for Tower No. T-9 A
Htay Naing)
3 | Mr. Sein Htay Village Tract Administrator Ba Yet Village Tract
. Owner of Land for Tower No. )
4 | Mr. Ko Ko Naing 9 Ba Yet Village Tract
Land Record Department, Ministry of
5 | Mr. Aung Myat Thu Surveyor-4 ) . o
Agriculture, Livestock and Irrigation
6 | Mr. Amit Project Manager Supreme Group of Companies
6 | Mr. Zaw Min Electrical Engineer Myanmar Koei International Ltd.
Ms. Wah Wah Han Su | Social and Environmental ] ]
7 Myanmar Koei International Ltd.

Yin

Expert
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Site investigation at Tower T-50

Figure 4. Photo of a site investigation

»

Googlessrtn T-524fR521
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o el

Figure 5: Requested Location for Tower No. T-50 by the representatives of the land owner
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Figure 6: Requested Location for Tower No. T-9A near Thanlyin substation by the representative of the land

owner

4

Figure 7: Detailed Requested Location for Tower No. T-9A near Thanlyin substation by the representative of the
land owner




Google sarth

Google earth
.

Figure 9: Detailed Requested Location for Tower No. T-9A near Thanlyin substation by the land owner
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Memorandum
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Site visit at the construction of 230 kV Transmission towers and power lines from Thanlyin substation to
Thilawa substation was conducted with Project Manager (1) office in DPTSC (hereinafter referred to as “the
Project Owner”), representatives of the farmland owner of Tower No. T-50 (hereinafter referred to as “the
Representatives™), Let Yet San Village Tract Administrator, a surveyor of Let Yet San Village Tract in the Land
Record Department, Supreme Group of Companies (hereinafter referred to as “the Sub-contractor”) and
Nippon Koei Co., Ltd. (or) Myanmar Koei International Ltd. (hereinafter referred to as “the Consultant”). at
11:30 on 18th May, 2017 (Thursday).

1. On 26 April, 2017, site visit was carried out with three Representatives and they requested to move the
location of Tower T-50 as near as possible to the Dagon-Thilawa Road.

2. In response to the above request by the Representatives, the proposed location of Tower No. T-50
(Suspension Tower) could be moved to 24 ft from the original proposed location to the Dagon-Thilawa
Road by adjusting the location of Tower No. T-49 (Tension Tower) and T-51 (Tension Tower) as shown
in Figure 1.

3. When the new proposed location was shown to two Representatives, they said that it is nearly the same
as the original proposed location. Their owner told them that he will not oppose anything if the tower is
constructed outside of his farmland and along Dagon-Thilawa Road, all towers are located outside of the
farmland and why only T-50 was planned to construct within his farmland according to Mr. Phyo Pyae
Win, one of the representatives. It means that he does not allow to construct a tower within his farmland.
Mr. Phyo Pyae Win went the new location of T-50 but Ms. Nu Nu Htwe did not go there.

5. Mr. Phyo Pyae Win was explained that 2 mx2 mx1 m concrete foundation is left above ground after the
construction although the area necessary during the construction is 100 ftx100 ft. A sample of the tower
foundation which was nearly completed was shown to him at the construction site near Thilawa SEZ so
that he can explain to his owner.

6. Mr. Phyo Pyae Win was requested by the Project Owner to make an appointment with Mr. Yan Myin Shu
(or) Mr. Htay Naing, the owner of farmland whenever he is available. The Project Owner wants to explain
about the project in detail by meeting with him when he comes back to Yangon from Naypyitaw.

7. Mr. Phyo Pyae Win recommended to meet with Mr. Yan Myin Shu (or) Mr. Htay Naing instead of meeting
with his wife who is difficult to make negotiation.

8. From now on Ms. Nu Nu Htwe will be the Representative as Mr. Phyo Pyae Win will resign his current
job of this company which belongs to the farmland owner of Tower No. T-50.

9. The owner of Tower No. T-9 and representatives of the owners of Tower No. T-9A also requested to

A-118



change a little of the location of each tower on 26 April.
10. In response to their request, new proposed location for Tower No. T-9 and T-9A were marked with a red

flag at the site and they were informed about the new proposed location to check.

230KV Thanlyin-Thilawa Transmission Line
. 12.52017

TAQA T-40N « 11m
T-E51&T-5IN = ¥om

i 0004

Figure 1: New proposed location of Tower No. T-50 (Suspension Tower)

Table 1: Participant of the site investigation

No. Name Position Department/ Village Tract/ Village

) Deputy Director, Project ) o
1 | Mr. Soe Moe Naing ) DPTSC in Yangon South District, MOEE
Manager (1) Office

2 | Mr. Thu Yein Lin Assistant Engineer (Civil) Ministry of Electricity and Energy

Mr. Phyo Pyae Win o
Mr. Htay Naing is the owner

3 | (Representative of Mr.
of Land for Tower No. T-50

Htay Naing)

Ms. Nu Nu Htwe
4 | (Representative of Mr.

Htay Naing)
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No. Name Position Department/ Village Tract/ Village

5 | Mr. Soe Naing Oo Village Tract Administrator Let Yet San Village Tract
. Land Record Department, Ministry of
6 | Mr. Nyan Lin Tun Surveyor-4
Agriculture
7 | Mr. Wai Yan Phyo Surveyor Supreme Group of Companies
7 | Mr. Zaw Min Electrical Engineer Myanmar Koei International Ltd.
Ms. Wah Wah Han Su | Social and Environmental . .
8 Myanmar Koei International Ltd.

Yin Expert

Loy

Site Visit at Tower No. T-50 Site Visit at Tower No. T-50

Site Visit at a Tower under construction on Dagon- Site Visit at a Tower under construction on Dagon-
Thilawa Road near Thilawa SEZ Thilawa Road near Thilawa SEZ

Figure 2: Photos of site Visit
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Memorandum
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Site visit at the construction of 230 kV Transmission towers and power lines from Thanlyin substation to

Thilawa substation was conducted with Project Manager (1) office in DPTSC (hereinafter referred to as “the

Project Owner”), the farmland owner of Tower No. T-9 A (hereinafter referred to as “the Land Owner”), Ba

Yet Village Tract Administrator, Farm Land Management and Statistic Department in Ba Yet Village Tract,

Supreme Group of Companies (hereinafter referred to as “the Sub-contractor”) and Nippon Koei Co., Ltd. (or)

Myanmar Koei International Ltd. (hereinafter referred to as “the Consultant”). at 10:30 on 27th August, 2017

(Sunday) at Yangon South District General Administration Department (GAD).

10.
11.

The excavator entered to the area of T-9 (A) and started excavation work when Mr. Sein Nwe, Ba Yet
Village Tract Administrator and one staff from Ba Yet Village Tract Administration Office arrived the
construction site at 8:00 am.

There are people living beside the area of T-9 (A) who works for the land owner of T-9 (A). They informed
to Ma Thuzar, a representative of the land owner about our excavation work by phone. Mr. Sein Nwe
also talked with Ma Thuzar by phone at that time and explained that the land owner can meet with
Thanlyin Township Administrator today (27 Aug) if the land owner wants.

At 9:00, Ms. Phyu Pyar Aung from Thanlyin Township General Administration (GAD) office called to
the Consultant and informed to call all related Stakeholders to Yangon South District GAD at 10:30 for
a meeting about T-9 (A).

Meeting was held from 10:30 at the office of Yangon South District General Administrator.

The land owner attended the meeting and he said that he had never been invited to the meeting except
the previous time.

He was angry that without his permission, an excavator entered his land and excavation was carried out
this morning.

He asked how he will be apologized for such condition.

Township General Administrator explained that he has been invited to the meeting for a several times
and he never attends the meeting. The land owner replied that the project proponent could come to his
place if he did not attend the meeting.

The land owner together with the following participants visited the construction site and Integral Co., Ltd
explained the line route of 230 kV.

The next meeting was set at 13:00 on 28 Aug (Mon) at Thanlyin Township General Administration Office.
The Land Owner said that he will talk at the meeting how he shall be apologized after considering
carefully.
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12. Table 1 shows the participants list and Figure 1 and Figure 2 show Location of T-9 (A) and photos
respectively.
Remark: The Land Owner owns 5 acre of land (La Na 39) which can be used for other ways instead of

cultivation. The total area which the Land Owner owns near this place is 47.73 acre. There is a steel structure
building inside this 5 acre and a fence is under construction between the existing Thanlyin-Kamarnet line and

this 5 acre.

Figure 1: Location of T-9(A)
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Table 1: Participants list

No. Name Position Department/ Village Tract/ Village
1. | Mr. Aung Kyaw Lwin Land owner of T-9 (A)
2. | Mr. Myo Kyaw District Administrator Yangon South District GAD
3. | Mr. Myint Sein Township Administrator Thanlyin Township GAD
4. | Ms. Ei Phyu Htwe Deputy Staff Officer Thanlyin Township GAD
5. | Ms. Phyu Pyar Aung Higher Clerk Thanlyin Township GAD
6. | Mr. Sein Nwe Village Tract Administrator Ba Yet Village Tract GAD
7. | Mr. Nyi Nyi Soe Assistant Engineer YESC in Thanlyin Township
8. | Mr. Soe Moe Naing Project Manager-1 DPTSC in South, MOEE
Assistant Engineer, Project ) o
9. | Mr. Aung Moe Thu ] DPTSC in South District, MOEE
Manager (1) Office
Farm Land Management and Statistic
10. | Mr. Aung Myat Thu Surveyor-4
Department
11. | Mr. Wai Yan Phyo Surveyor Supreme Group of Companies
12. | Mr. ZaBu General Manager Integral Power Transmission Group Co., Ltd.
Ms. Wah Wah Han Su | Social and Environmental ] .
13. Myanmar Koei International Ltd.

Yin

Expert
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Site Visit by the Land Ow

Y N ree ® ~ R
e e

ner and Stakeholders

Site Visit by the Land Owner and Stakeholders

Excavation work at the site in the morning

Existing Thanlyin-Kamarnet Line and 5 acres

Figure 2: Photos
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Memorandum
On
Package 3: 230 kV Transmission Line and a substation for
Sub-Project for Electric Power Development in Thilawa Area
under Infrastructure Development Project in Thilawa Area (Phase 1)

Site visit at the construction of 230 kV Transmission towers and power lines from Thanlyin substation to
Thilawa substation was conducted with Project Manager (1) office in DPTSC (hereinafter referred to as “the
Project Owner”), the farmland owner of Tower No. T-9 A (hereinafter referred to as “the Land Owner”), Ba
Yet Village Tract Administrator, Farm Land Management and Statistic Department in Ba Yet Village Tract,
Supreme Group of Companies (hereinafter referred to as “the Sub-contractor”) and Nippon Koei Co., Ltd. (or)
Myanmar Koei International Ltd. (hereinafter referred to as “the Consultant”). at 13:00 on 28th August, 2017
(Monday).

Three friends of the Land Owner and the Land Owner attended the meeting.

2. One friend of the Land Owner called Mr. Hla Win requested to change the line route from the proposed
location under the existing line route of Thanlyin-Kamarnet 230 kV line to the new location according to
the arrow direction as shown in the Figure 1 as the front of their farmland is blocked with the tower. It
seems that the land cannot be able to sold this farmland if there is a tower at the front of their farmland.

3. Mr. Nay Min Oo (Civil, DPTSC) explained that their proposed line route is not feasible as Tower No. T-
10 is necessary to replace with tension type lattice tower and it costs million of dollars.

4. Mr. Nay Min Oo also confirmed with Mr. Nyunt Wai by phone if the location of tower can be moved to
the side of the drainage and the result is No.

5. Mr. Nay Min Oo also explained that the Head Office of MOEE will not allow to change the line route as
the proposed tower location is under the existing line route and the affected area is the smallest.

6. One of the friends of the Land Owner asked to submit the letter regarding this matter to the Minister of
MOEE and give copy to the Land Owner who will bring this letter to the Minister of MOEE and a group
of Land Owner will meet with the Minister of MOEE to discuss about this matter. Mr. Nay Min Oo agreed
to submit a letter about his issue.

7. In the evening, Thanlyin Township General Administrator called to the Consultant and told that a group
of Land Owners came to his office after the meeting. The Land Owner was angry that the Sub-contractor
did not initiate to talk about compensation money.

8. Thanlyin Township General Administrator wants the Contractor to meet with the Land Owner to talk
about the amount of compensation without his existence. This compensation will be illegal and it cannot
be discussed in front of Township General Administrator or other related departments.

9. The Land Owner and his friends are used to doing power projects in Myanmar and they know how much
profit the Contractor can get and the Land Owner wants the Contractor to give compensation for
construction of 230 kV at the proposed location according to Thanlyin Township General Administrator
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10.

11.

12.

13.

14.

Yangon South District Administrator also wants the Contractor to give compensation to the Land Owners
based on Thanlyin Township General Administrator.

The Consultant replied Thanlyin Township General Administrator that the responsible person for land
acquisition is MOEE and not the Contractors according to the contract.

If the Contractor gives enough compensation to the Land Owner, the line route is not necessary to change
based on Thanlyin Township General Administrator.

The Consultant told to Thanlyin Township General Administrator that the Consultant will inform this
message to MOEE and inform to Thanlyin Township General Administrator.

Table 1 shows the participants list and Figure 2 shows photos.

Figure 1: A new location of T-9(A) by the Contractor
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Table 1: A list of Participants

No. Name Position Department/ Village Tract/ Village
1. | Mr. Aung Kyaw Lwin Land owner of T-9 (A)
) A friend of the land owner of
2. | Mr. HlaWin
T-9 (A)
3. | Mr. Myint Sein Township Administrator Thanlyin Township GAD
4. | Ms. Ei Phyu Htwe Deputy Staff Officer Thanlyin Township GAD
5. | Ms. Phyu Pyar Aung Higher Clerk Thanlyin Township GAD
6. | Mr. Sein Nwe Village Tract Administrator Ba Yet Village Tract GAD
) ) Executive Engineer, Project )
7. | Mr. Soe Naing Win ) DPTSC in South, MOEE
Manager (1) Office
) ) Farm Land Management and Statistic
8. | Mr. Khin Maung Swe Deputy Staff Officer
Department
Farm Land Management and Statistic
9. | Mr. Aung Myat Thu Surveyor-4
Department
10. | Mr. Myint Aung Construction Manager Supreme Group of Companies
11. | Mr. Ye Myint Aung Coordinator Supreme Group of Companies
Ms. Wah Wah Han Su | Social and Environmental ] .
12, Myanmar Koei International Ltd.

Yin

Expert

Figure 1: Photo
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IEE Report of 230 kV Transmission Line and Substation Development Project
for Sub-Project for Electric Power Development in Thilawa Area

Appendix-6 Instrument of measuring Alr,
Water and Sound Quality







1. Air Quality
1.1 Measuring instrument

Table 1.1 shows a summry of air quality measuring instrument and Figure 1.1 shows photos of air quality
measurement instrument.

Table 1.1 A summary of Air Quality measuring instrument

Item Instrument Characteristic of the instrument
Air Quality The Haz-Scanner - Portable direct reading
EPAS Wireless - Configure up to 14 simultaneous air measurements including U.S. EPA
Environmental criteria air pollutants
Perimeter Air - Standard configuration measures particulate matter, NO,, CO,
Station temperature, and relative humidity

Figure 1.1 Figure of a Haz-Scanner
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1.2 Test Method for air quality

Air quality measuring station is installed at survey points. Table 1.2 describes test method for air quality

Table 1.2 Test method for air quality

No. Parameter Analysis Method
1 Sulfur dioxide (SO») On site reading
2 Carbon monoxide (CO) On site reading
3 Nitric oxide (NO) On site reading
4 Nitrogen dioxides (NO) On site reading
5 Particle matter 2.5 (PM.5) On site reading
6 Particle matter 10 (PM o) On site reading

2. Water Quality

2.1 Measuring Instrument

Table 2.1 shows Water Quality measuring instrument.

Table 2.1 A list of Water Quality measuring instrument

No. | Equipment Manufacturer Originate | Model
Country
1 pH meter HANNA USA HI17609829-1 pH Sensor
2 DO meter HANNA USA HI17609829-2 Sensor
3 Multi-parameter Bench Photometer | HANNA USA HI83200-2
4 Alpha Bottle (Water Sampler) Wildlife Supply Company® | Indonesia | -
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Table 2.2 Water Quality measuring instrument Photo

Instrument Photo
HANNA HI183200-2

HANNA HI 9829, the top part of the
instrument contain the sensors of
H17609828-1 and HI17609829-2

2.2 Analytical Method for Water Quality

Water samples were taken by Alpha horizontal water sampler and collected in sterilized sample containers.
The parameters as pH, temperature, Dissolved Oxygen (DO), Electrical Conductivity (EC), and turbidity
were measured at site concurrently with sample collection. All samples were kept in iced boxes and were
transported to the laboratory and stored at 2-4 °C refrigerators. Table 2.2 shows Analytical method for water
quality.
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Table 2.2 Analytical method for Water Quality

demand(BODs),

14

Chemical oxygen demand(COD)

15

Oil & Grease

16

Chromium (Cr) (mg/1)

17

Zinc (Zn) (mg/l)

18

Copper (Cu) (mg/1)

19

Iron (Fe)

20

Fecal Coliforms

21

E.coli

22

Total Coliforms

No. | Item Fleld/Laborgtory Analysis method
Analysis
1 | Flow rate/Velocity Field analysis Digital Water Velocity Meter
2 | Transparency Visual method
3 | Temperature (Atmosphere, HI7609829 Temperature Sensor
Water)
4 | pH HI7609829-1 pH Sensor
5 | Oxidation-Reduction Potential
(ORP) HI7609829-1 ORP Sensor
6 | Electrical conductivity (EC) HI17609829 EC Sensor
7 | Total Dissolved Solids (TDS) HI7609829-3 TDS Sensor
8 Dissolved oxygen (DO) HI7609829-2 Galvanic dissolved oxygen (D.O)
sensor
9 | Turbidity HI7609829-2 Turbidity Sensor
10 | Odor Olfactory Measurement Method
11 | Color Visual method
12 | Suspended Solids Laboratory Gravimetric method
) : analysis
13 | Biochemical oxygen

Direct inoculation method

Dichromate method

APHA-AWWA-WEF Method

Hanna HI 83200 Multiparameter Bench
Photometer

Hanna HI 83200 Multiparameter Bench
Photometer

Hanna HI 83200 Multiparameter Bench
Photometer

Atomic Absorption Spectroscopy Method

AOAC Petrifilm Method

AOAC Petrifilm Method

AOAC Petrifilm Method

2.3 Container and Preservation Method for Water Samples

Table 2.3 shows Container and Preservation Method for water samples
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Table 2.3 Containers and Preservation Method for water samples

No. Parameter Container Preservation
1 Oil and Grease 1000 ml glass bottle Sulfuric acid, Refrigerate
2 COD 500 ml plastic bottle Sulfuric acid, Refrigerate
3 BODs 1,800 ml plastic bottle Refrigerate
4 Heavy metals 500 ml plastic bottle HNO; Refrigerate
5 Bacteria 200 ml glass bottle (Sterilize) Refrigerate
6 Others 1,800 ml polyethylene bottle Refrigerate

3. Noise

3.1 Measuring Instrument

Table 3.1 shows noise measuring instrument.

Table 3.1 Noise measuring instrument

Rion NL-42

Card

- Equivalent continuous A-
weighted sound pressure

Item Instrument Characteristic of the
instrument
Sound Sound Level Meter | - Sound level meter with SD

level: Laeq(dB)

The microphone is placed about 1.55 m above the ground level for noise measurement. Ten minutes interval
is set for 24 hours and the data is initially calculated as hourly average and then as daily equivalent of

maximum and minimum sound level.

3.1 Analytical Method for noise

One day Noise levels (LAeq) of the monitoring points is calculated by using the following array Formula
in the excel sheet. Firstly, hourly LAeq is calculated by using the following formula and then 24 hours
LAeq is calculated by using the same formula.

Photo

10*LOG o(AVERGAE(10"(RANGE)/10)))
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IEE Report of 230 kV Transmission Line and Substation Development Project
for Sub-Project for Electric Power Development in Thilawa Area

Appendix-7 Negotiation between the Ministry
of Construction (MOC) and the
Ministry of Electricity and
Energy (MOEE)
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Right of Way of MOC

min. 2700[8.9]

clearance to building
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43650 [143.2] | 43650 [143.2]

SECTION 1-1 (5 MILE FROM DAGON BRIDGE)

\&) Enterprise (MEPE)

@) Nippon Koei Co.Ltd.

Sut-proect o Electic Power Development n ThiawaArea | prawing .
Thilawa Area (Phase )
) Myanma Electric Power THe 230 KV TRANSMISSION LINE

KEY MAP & LINE ROUTES(SECTION 1-1)
THANLYIN S/S - THILAWA S/S
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Quotation for Environmental Survey

Resource and Enviroment Myanmar Co.. Ltd.

8702 Delta Plaza. Shwegondaing Rd.. Bahan Tsp.. Yangon, The Union of Republic of Myanmar
(951) 71014338, (950) 5144005, (050) 5378382
sernce@enviromyanmar net / enviromyanman@gmail.com

WWW SNVIromyanmar net

To: Nppon Koei Co., Ld

Quotation for Environmental Survey

Date. 25-03-2018

Unit Cost| Total Cost

Dsscription Unit Quantity Icusm s
1 |REMUNER2TION
1.1 |Supporting Stalf and Technician
Alr quailty monitonng PersomxDay |t x 1 = 1 120 120
NQOISE ang vIDIACON leve monitonng PersonxOay 12 1 = 120 120
W ates sechican PersomxDay [2x 1 = 2 120 220
Sud-total | 430
2 [|DIRECT COST
21 |Survey, Laboratory Analysis and Data Collection
- o -
xm‘x‘i;&f‘; ‘szz:‘?“' PonaTime |2 x 1 = 2 450 900
Noige ievei (24 hours monsonng) PonxTime |2 x 1 = 2 250 500
Vibrazon levei (22 howrs monitonng) PoinxTme |2 x 1 = 2 250 s00
[Water quanty (5 parameters) PonxTime |2 x 1 = 2 450 300
Sud-total -1 2800
22 |Logistic & Reporting
[ Transportation and i0gistc SetxTime 1= 1 = 1 200 200
Reporung (Engish) SetTime [t x 1 = 1 200 200
Sud-total -2 200
TOTAL REMUNERATION AND DIRECT cosﬁ 3680
ADMINISTRATIVE COST| )
TOTAL COST] 2048
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CHAPTER 1: BACKGROUND OF THE ABBREVIATED
LAND ACQUISITION PLAN (ALAP)

1.1 Project Owner and Proponent

Project Owner/Proponent: Department of Power Transmission and System Control (DPTSC) in the
Ministry of Electricity and Energy (MOEE)

Address: Building No. 27, Naypyitaw, Myanmar
1.2 Project Outline

1.2.1 Introduction

The Government of Myanmar has received a loan from the Japan International Cooperation Agency
(JICA ) to finance the Sub-project for Electric Power Development in Thilawa Area under Infrastructure
Development Project in Thilawa Area (Phase 1). the Sub-Project for Electric Power Development which
are composed by four packages are required to secure the power for Thilawa area, such as Thilawa SEZ,
Thilawa Port, Industries, Residence, etc. The four packages are: i) 33kV Distribution line development,
ii) Dual fuel Gas Turbine, iii) 230kV Transmission line & substation development, and iv) Gas Pipeline
& Gas regulation station.

230 kV Transmission line and a substation development project (the Project) is one of the Packages of
the Sub-project which is to secure the power supply not only to the Thilawa SEZ but also to the
surrounding area including the ports, to improve the investment climate of this Thilawa area. 230 kV
Transmission Line is connected between Thanlyin substation and a new substation in Thilawa along
Dagon-Thilawa road. The total length of 230 kV Transmission line is 10 miles (16 km).

Approximately 10 miles (16 km) of 230 kV transmission line is to be installed from the Thanlyin
substation to the new Thilawa substation. 230 kV transmission line passes Bayet Village Tract, Hpa Yar
Kone Village Tract, Let Yet San Village Tract in Thanlyin Township and Shwe Pyi Thar Yar ward in
Kyauktan Township in Yangon South District. 230 kV double circuit transmission line is planned to
construct with 37 m high Mono Pole (Panzer Mast) steel tower from Thanlyin substation to a new
Thilawa substation in order to supply electricity fully to Thilawa SEZ. Mono pole (Panzer Mast) tower
type, which is compact and takes a small space, is planned to design along the line route within the Right
of Way (ROW) of Dagon-Thilawa Road. High panzer masts are planned to use to have a clearance
distance of 25 m between Sag Point and the ground so that big containers can go safely.

In addition, a new 230 kV substation is to be constructed in Thilawa. Thilawa substation is constructed
in the same premises with dual fuel gas turbines near the premises of Class A area in Thilawa SEZ in
Shwe Pyi Thar Yar ward in Kyauktan Township in Yangon South District. The total premise of dual fuel
gas turbines and a substation is 10 ha wide and the new substation requires 2 ha of land. Thilawa
substation will be equipped with three numbers of 230/33 kV (100) MVVA main transformers and one
transformer of 33/11 kV (20) MVVA and a 230 kV transmission line switch yard for receiving power from
Thanlyin substation.

The location of Thilawa substation and line route of 230 kV Transmission Line are shown in Figure 1.2-1 and on
the map following the cover page of this RAP report.
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Source: Nippon Koei Engineering Team
Figure 1.2-1 Location of Power Plant and Substation in Thilawa

33 kV Gas Insulated Switchgear (GIS) system, which will be set up in the control room in Thilawa substation,
receives 33 kV from seven numbers of sources such as three numbers of main transformers and two numbers
of feeder from Thanlyin in Thilawa substation and two numbers of Gas turbines in Thilawa powerplant and
then it distributes electricity to 33/11 kV (20) MVA transformer. Layout drawing of the substation is shown
in Figure 1.2-2 and the area of power plant and substation is marked by CP-84 (16° 39" 48.7” N, 96°
15" 48.1” E),CP-85(16° 39" 42” N,96° 15’ 55” E),CP-86(16° 39" 49.1” N,96° 16" 5.8”
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E) and CP-87 (16° 39" 54.7” N, 96° 16" 0.8” E). The overall single line diagram and that of 230
kV Thilawa line are shown in Figures 1.2-3 and Figure 1.2-4 for reference. Cross sectional drawing
of Thanlyin and Thilawa Substation are shown in Figure 1.2-5 and 1.2-6 respectively.
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Figure 1.2-4 Single Line Diagram of Thilawa Substation
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Figure 1.2-6 Cross Section Drawing at Thilawa Substation

1.3 Purpose of the ALAP

In the international practices, namely the World Bank Operational Policies 4.12, if the impacts on the
entire displaced population are minor, or less than 200 people are displaced, an abbreviated
resettlement plan is applied. In this project, resettlement and relocation are not occurred. In addition,
land acquisition is necessary out at three private areas. For these reasons ALAP was prepared for the
Project. The ALAP has three purposes:

- Firstly that of providing data about the level and kinds of social impact of the proposed project of
transmission line and substation construction, especially impact on the land by the Project, and
impact on their livelihoods and communities and their quality of life;

- Secondly that of setting out the policy and regulatory guidelines on land acquisition of the Myanmar
Government and JICA; and

- Finally that of stating specific policy objectives of land acquisition as an active and positive process
to ensure the contribution, which the construction of transmission line and substation are capable
of making to the quality of life of the people and communities through whose land, and physical
and social assets it passes.
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1.4 Scope and Limitation of the ALAP

The ALAP is based on the proposed construction project of the transmission line and a substation with
currently available design criteria and primary data collection result.

Land acquisition is not necessary for construction of a substation in Thilawa as it is constructed inside
the premise of 10 ha which was provided by Thilawa SEZ Management Committee (TSMC) to the
MOEE to use for construction of a power plant and a substation. The location of the power plant and a
substation was shown in Figure 1.2-1.

Land acquisition is necessary for construction of towers for Transmission Line and potential land loss
and impacts on structures for Transmission Line have been identified by field survey and discussion
with related departments such as General Administration Department (GAD) in Yangon South District
and Thanlyin Township, Thanlyin Township Farmland Management and Statistic Department, Thanlyin
Township Agricultural Department, Yangon Electricity Supply Corporation in Thanlyin Township,
related Village Tract (VT) Administrators and Project Affected Persons (PAPS).

During the field survey in initial stage, affected farmland and assets in the Project area were identified
with the assistance of Thanlyin Township GAD, Thanlyin Township Farmland Management and
Statistic Department, Thanlyin Township Agriculture Department and related VT administrators. After
identifying the owner of farmlands, the consultation with the owners of the farmland was carried out for
giving compensation in cooperation with the above departments.

Further, consultations about mitigation measures and compensation for PAPs is carried out when the
final alignment as well as ROW of transmission line is precisely measured in April, 2017.

1.5 Policy Framework on Land Acquisition and Resettlement

This section is attached as Appendix-A.
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CHAPTER?2:  DETAILED MEASUREMENT SURVEY
(DMS)

2.1 Background

The first and second DMS survey for construction of 230 kV Transmission Line was carried out in June,
2014 and in August, 2014 respectively based on the line route as shown in Figure 2.1-1. Questionnaire
for DMS survey is attached as Appendix-2. At that time, the number of PAPs is four.

230KV Thandyin-Thilawa Trar
Thanlyin Swichyard to T-15
MOEE BIDDER

Source: DPTSC
Figure 2.1-1 Proposed line route near Thanlyin Substation in June, 2014

The line route of 230 kV Transmission line near Thanlyin substation was changed in June, 2016 as the
previous proposed Transmission line near Thanlyin substation was located within the plot which was
entitled to use as an alternative way (Form-15) by the Central Farmland Management Committee in
March, 2016 and it became difficult to negotiate with the land owner of this plot to construct lattice
transmission towers on it. This land plot was located within the Right of Way (ROW) of the
Transmission line as shown in Figure 2.1-2.
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Figure 2.1-2 Land Plot which was located within the ROW of 75 ft from the Previous Proposed
Line in 2014

The Project Proponent changed the line route near Thanlyin substation as shown in Figure 2.1-3 to solve
the above land acquisition issue in June, 2016. The third DMS was carried out based on this new
proposed line. The number of affected farmland who belongs to PAPs is reduced from four to three due
to the change of line route in the third DMS for construction of 230 kV Transmission Line. The location
of three numbers of affected land are shown in Figure 2.1-4.

230%Y Tharkyts- Thilsss Teansmission

Trankyn Sesteiyaed 10 T1S
TENTATIVE-1

Source: DPTSC

Figure 2.1-3 New proposed Transmission Line route near Thanlyin substation in June, 2016
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ZI0MY Thantyin-Thiawar Transmission Line Route Map

Source: IEE Study Team
Figure 2.1-4 Location of three numbers of affected farmland for construction of 230 kV
Transmission Line

Depending on negotiation with land owners, the project proponent adjusted the line route near Tower
No. T-50 near the mark called “C” as shown in Figure 2.1-4 in May, 2017 by changing the type of
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monopole from suspension type to tension type although the cost is not effective. The number of PAPs
is reduced from three to two in May, 2017.

2.2 DMS for Land acquisition at the Project Area

The third DMS was undertaken along the ROW of the new proposed transmission line route starting
from Thanlyin substation along Dagon-Thilawa road to Thanlyin substation together with related
departments such as Thanlyin Township General Administration Department, Farmland Management
and Statistic Department, Village Tract Administrators, etc... once the new alignment for the
transmission line is confirmed in May, 2016. . The objective of the DMS is to identify land which will
be affected and to collect detailed data of all PAPs concerning the land acquisition cost and crop
compensation cost, in collaboration with PAPs as well as local authorities. DMS measured affected land
area for crop compensation accurately in order to calculate exact crop compensation amountPAPs and
Project Affected Lands (PALSs) in ROW of transmission line are determined by using the farmland record
in Farmland Management and Statistic Department by the corresponding surveyor in each Village Tract
in Farmland Management and Statistic Department and corresponding Village Tract Administrator.
During the survey for land acquisition, following data is collected.

- Geography in and around the ROW
- Land/asset holder name

- Type of Land (e.g. agricultural land, residential land, plantation, community forest, and other fixed
asset)

- Number of asset in ROW of transmission line route
2.3 Type and Scale of Potential Impact

2.3.1 Potential Affected Assets
(1)  Survey Result

During the field survey, 15 numbers of assets including vendor shops, huts and livestock farm along the
ROW of Dagon-Thilawa Road and 85 numbers of street lamps on the central divider of Dagon-Thilawa
Road near Thilawa SEZ were identified.

Concerning 15 numbers of assets, they are located within the ROW of construction of proposed
transmission line route and they are necessary to remove. They are located within the ROW of the road
of Ministry of Construction (MOC). According to the modification of Road Law in July, 2014, these 15
numbers of assets have been sued by MOC and MOC will remove them. A list of these 15 numbers of
assets in the ROW of Dagon-Thilawa Road is attached in Appendix-3.

Regarding 85 numbers of street lamps on the central divider of Dagon-Thilawa Road, they belong to the
Department of Urban and Housing Development (DUHD) in MOC. These lamps are not working and
A list of some lamps necessary to demolish is shown in Appendix-D.

2.3.2 Potential Affected Trees

It was found that 34 numbers of Aurisia (Malaysia Padauk) along Dagon-Thilawa Road are necessary
to remove for the construction of transmission line. A list of trees necessary to remove and an approval
letter for removal of these trees from Forest Department in Thanlyin Township is shown in Appendix-
E.
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2.3.3 Potential Affected Lands

(1)  Survey Result

According to field survey in May, 2016, three private farmland owners who own farm land are identified
within proposed construction area of transmission tower. The affected land would be acquired before
construction stage. Potential affected lands within proposed construction area of transmission tower are

shown in Table 2.3-1.

Table 2.3-1 Potential Affected Land as of May, 2016

Potential No. Related
. . Affected of Towersto | Tower Land
No | Township \'/I'I:J:c?te Vllelag 5‘\:}22 r Land (acre) be No. in ngﬁ g . certific
during constructed | 230 kV ate*
construction | on this land T/L
1 BaYet | Mr. E 0.23 1 T-9 Yes
Ba Yet

2 | Thanlyin BaYet | Mr. F 0.23 1 To(a) | AN ves
3 Lesta\r(]et AhLel | Mr. G 0.23 1 T-50 Yes

Source: IEE Study Team

Note: “Land certificate” means whether farmland owner has a farming permit certificate

All potential affected lands were located in Thanlyin Township, and all land are used for agriculture. All
PAP have the land certification to do agriculture.

In May, 2017, only two farmland owners are identified as Project Affected Persons (PAP) as

shown in Table 2.3-2 depending on negotiation with three farmland owners.

Table 2.3-2 Potential Affected Land as of May, 2017

Potential No. Related
. . Affected of Towersto | Tower Land
No | Township \#:J:gte Vllelag Ol_viggr Land (acre) be No. in ngﬁé)f certific
during constructed | 230 kV ate*
construction | on this land T/L
1 BaYet | Mr. E 0.23 1 T-9 Yes
Thanlyin Ba Yet Agr:gultu
2 BaYet | Mr. F 0.23 1 T-9 (A) Yes

Source: IEE Study Team

Note: “Land certificate” means whether farmland owner has a farming permit certificate

2.4

Consultation with Project Affected Person (PAPs)

A list of consultation with PAPs is shown in the following Table 2.4-1. Please see Appendix-5 for the
meeting minutes, participants list and photos of Stakeholder Meeting and Public Consultation Meeting
and evidence letters to show the response of opinion of PAPs for the meeting minutes of consultation
with PAPs.
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Table 2.4-1 Outline of SHM, PCM and Consultation Meetings with PAPs

No. of
No. Stage Period Venue Particip Agenda and results
ants
. . - » Description of the Project
1 Scoping Stage 1263&21”10? H(ij%?r\:gerglg;agrﬂér?tfin 35 > Dissem_ination of the EIA outcome
(SHM) 2014 Thanlvin T hi » Collection of comments and opinions on
yin Township -
the project
Convention Hall of
9:30-10:30, | Housing Department » Description of the Project
2. DraftFl’Eéﬁ\AStage 1 September, | (Land Record 46 » Explanation of EIA results and EMP
( ) 2014 Department Branch » Questions and Answers
Office-2)
First tl_n;e S'Ite s(ljjrvey Th . . » To specify the location of affected land,
3. d with relate 8 May, 2016 e project site in 15 affected area and Project Affected
epartments and local Thanlyin Township Persons (PAPs)
authorities
Second time site . .
. . . » To specify the location of affected land,
survey with related 28 May, The project site in .
4. depart%ents and local 2016y Thanl;)in !I'ownship 15 affected area and Project Affected
L Persons (PAPs)
authorities
» To explain about the Project, the
. . . . affected land, affected area durin
5. Consullatzt;on with 3June, 2016 Thanlyln_ Township 14 construction and after constructio%, the
S GAD office . .
period of construction, etc...
» To respond the inquiry from PAPs
) The project site in » Site survey together with PAPs
Site survey and Thanlyin Township and » To show the proposed location of
6. Consultation with 6 June, 2016 Thanlvin Townshi 14 Towers at the site to PAPs
PAPs GAD )(;ffice P » To respond the opinion of PAPs to
minimize the area of land loss
» To inform the result of consultation with
PAPs to Stakeholders
» To find solution how to solve the issues
Office No. (27), the to meet with the request of PAPs.
7 SHM 13 June, Ministry of Electricity 1 Result y
’ 2016 and Energy in » The line route was modified to meet the
Naypyitaw request of PAPs. See meeting minutes in
Appendix-5.
» The number of PAP was reduced from
four to two.
» To explain about the modified proposed
Project, the affected land and to hear the
Consultation with all Thanlyin Townshi opinion of land owners
8 PAPs 5July, 2016 | 0 etice P19 | Resu
» Got agreement from one number of
PAP.
9 PAI%g[\];EgEg\I/Sr?sV%'Ict)Cver 14 July, 2016 '(I_;hanlyin_ Township 5 » To hear the reply from the land owner
No. T-9 (a) AD office of Tower No. T-9 (a)
. . > To explain about the area of affected
Consultation with gzlglylgfﬁce Tgr\?énsmz land.
10. | PAPs who owns Tower | 8 Aug, 2016 roiect site in Thanlvin 1 » To explain about the procedure and
No. T-50 'F:'o VJV nship Y amount of crop compensation
» To show the affected land at site.
- - Thanlyin Township
11 PAlggr\]/iﬁgagwr?sw;Cver 22 Aug, 2016 GA'D officg and the 14 » To explain about the area of affected
No. T-0 (a) and T-50 project site in Thanlyin land.
Township
» To inform all Stakeholders the schedule
Office of Thilawa SEZ of construction of 230 kV Transmission
12 SHM 31Jan, 2017 | Management 15 >Ifme ion f lated
. an, Committee (TSEZMC) do request cooperation from relate:
in Thilawa epartments.
» To introduce each counterpart from each
related department.
» To pay crop compensation to three
numbers of PAPs
13 Crop Compensation 26 April, Thanlyin Township 14 > ;L% :(e)scgct)ir;?]tgfe t[)?/?/:fst of PAPs about
' Giving Ceremony 2017 GAD office

Result
» One PAP received the crop
compensation for the rainy season.
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No.

Stage

Period Venue

No. of
Particip
ants

Agenda and results

> Representatives of one PAP attended the
ceremony but he did not receive the
compensation.

» After the ceremony, proposed location
of Tower No. T-50 was shown to the
representatives of PAPs at the site.

14.

Consultation with one
PAP who does not
agree

The project site of
Tower T-50 in Thanlyin
Township

18 May,
2017

> Site visit together with representatives
of PAPs for Tower No. T-50

Result

» Based on the result of negotiation with
representatives of the owner of Tower
No. T-50, the line route was changed to
reduce to area of land affected although
it costs more. See meeting minutes in
Appendix-5.

» The number of PAPs was changed from
three to two.

15.

Consultation with one
PAP who does not
agree

The project site of
Tower T-9 (A) in
Thanlyin Township

21 July, 2017

» Site visit together with a staff of Ba Yet
village tract from GAD for Tower No.
T-9 (A) in response to the complaint
letter submitted by the land owner of T-
9 (A) to oppose the construction of T-9
(A) at the proposed location which
belongs to the land owner. The land
owner and his representative did not
come.

16.

Consultation with one
PAP who does not
agree

Thanlyin
GAD office

6 Aug, 2017 Township

» To point out that the absence of the land
owner’s cooperation for the Project

» To explain the proposed location of T-9
(A) is located under the existing
Thanlyin-Kamarnat 230 kV
Transmission Line and it does not affect
additional land as no building shall exist
within the horizontal distance of 50 ft
left and right from the center of the 230
kV Transmission Line according to
clearance standard set for Electrical
Inspection by the Ministry of Industry.

» In addition, the construction design and
material was confirmed and the
construction is to be carried out
according to the schedule.

Result

» Thanlyin GAD reported the actual
condition to Yangon South District
GAD.

17

Consultation with one
PAP who does not
agree

Yangon South District

27 Aug, 2017 GAD office

13

» Negotiation with the land owner.

» The land owner does not agree as the
proposed location of the tower is in the
middle of his farm land along Dagon-
Thilawa road.

18

Consultation with one
PAP who does not
agree

Thanlyin
GAD office

29 Aug, 2017 Township

12

» The land owner requested to change the
line route.

» The project proponent explained to the
land owner that the line route is unable
to change due to technical reason.

Result

» The project proponent will report to the
Head office of MOEE in Naypyitaw
regarding this line route change request
and explanation about impossibility of
line route change from technical point
of view.

» The project proponent will negotiate
with the land owner to resolve this
issue.

19

Consultation with one
PAP who does not
agree

Meeting room  of

11.Sep, 2017 | hijawa Gas Turbine

» DPTSC, the project owner requested
land acquisition from the land owner by
showing the request letter from DPTSC
Head Office.
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No. of
No. Stage Period Venue Particip Agenda and results
ants

Consultation with one > DPTSC got agreement with the land

20 | PAPwhodoesnot | 22 Sep, 2017 owner to construct one lattice tower
agree on his land by adjusting the location

of this tower.

Source: IEE Study Team

According to the result of continuous consultation with PAPs from May, 2016 to Aug, 2017, the number
of PAPs is two as shown in Table 2.3-2 depending on the result of negotiation with the land owner of
Tower No. T-50 in May, 2017. In other words, the location of mono pole of T-50 was adjusted to the
place which is within the ROW of MOC and it is located outside of 95 ft from the center of the road,
which is the condition MOC approved in Appendix-7: Negotiation Letter with MOC for an evidence of
negotiation letters between the Ministry of Electricity and Energy (MOEE) and MOC in the main IEE
report.

Regarding the location of towers of Tower No. T-9, the land owner agreed and received the crop
compensation and the location of the tower was changed to the place where the farmland owner
requested to minimize the area of affected land as much as possible. Concerning Tower No. T-9 (A),
DPTSC got agreement with the land owner by adjusting the location of the tower in September, 2017.
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CHAPTER 3: COMPENSATION AND ASSITANCE

3.1 Compensation Estimation

3.1.1 Compensation for Assets

There is no asset which is necessary to pay compensation.

3.1.2  Permanent Land Acquisition

Table 3.1-1 shows the amount of land acquisition cost for the affected land of 100 ft x 100 ft which is
necessary for construction. It was calculated as below,

Amount of Land Acquisition Cost! = Area of Potential Affected Land x Unit Price

where, Amount: Amount of Land Acquisition Cost (MMK)
Unit price: Unit price of Affected Land (MMK/ha)
*1t is based on the result of hearing from PAPs.

Table 3.1-1 Compensation for Land Acquisition

N | Village | Villag POtﬁgﬂgl (':gz():tecj & | UnitPrice Aclaﬁ?g“o
0 | Township Tract e Land Owner during Tower (MMI)(/acre Czst
construction S (MMK)
1 BaYet | Mr.E 0.23 1 - -
Thanlyin Ba Yet
2 BaYet | Mr. F 0.23 1 - -

Source: IEE Study Team

Recommendation: The Project proponent is not used to paying land compensation and it usually pays
crop compensation for permanent land acquisition. IEE Study Team recommended DPTSC in MOEE to
pay land compensation for permanent land acquisition such as construction of towers in the future to
meet with Farm Land Rules in Myanmar and the international standard of land acquisition. In this project
only crop compensation is paid by MOEE.

! In the practical process for setting the land acquisition cost for private agricultural lands, General Administration Department in concerned
township will set up a crop compensation committee. Then, the affected agricultural land area and identification of affected facilities will
be measured by this committee. Especially, Land Record Department in concerned township is in charge of this measurement. Finally,
Agricultural Department in concerned township set the unit price of compensation cost.

the unit price of affected land for permanent use was not set in this report.
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3.1.3

Crop Compensation

Table 3.1-2 and 3.1-3 shows the amount of crop compensation for the affected land of 100 ft x 100 ft which is necessary for construction in the rainy season and
in the summer or in the winter respectively calculated by the crop compensation committee. According to Farmlaw Rule enacted in 2012, it is necessary to pay

crop compensation as three times of the market price of the crop.

Compensation Amount = Affected Area (Acre) x Market Unit Price (Tin/MMK) x 3 (Times)

Table 3.1-2 Compensation for Crop Acquisition in the rainy season

No. | Project Affected Person | Tower Type of crop Area Yield rate Total Market Compensation for Total
(PAP) Name No. affected | (Tin/Acre) | Affected Unit Price one year (MMK) Compensation
(Acre) Yied (Tin) | (Tin/MMK (Three times)
) (MMK)
1. Mr. E T-9 (A) Paddy in rainy season 0.23 55 12.65 5,500 69,575 208,725
2. Mr. F T-9 Paddy in rainy season 0.23 55 12.65 5,500 69,575 208,725
Table 3.1-3 Compensation for Crop Acquisition in the summer or in the winter
No. | Project Affected Person | Tower Type of crop Area Yield Total Market Unit | Compensatio Total
(PAP) Name No. affected | (Tin/Acre) Affected Price n for one year Compensation
(Acre) Yield (Tin) (Tin/MMK) (MMK) (Three times)
(MMK)
1. Mr. E T-9 (A) Paddy in the summer 0.23 90 20.7 5,500 113,850 341,550
2. Mr. F T-9 Paddy in the summer 0.23 90 20.7 5,500 113,850 341,550

Appendix-F shows the crop compensation calculated by the crop compensation committee.
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3.1.4  Compensation for Temporary Land Use

According to the project plan, access road for installation of transmission tower or pole is not
expected to construct. In addition, the materials for transmission tower and pole are expected
to transport by manual labor. Therefore, the serious impact by temporary land use is not
expected. However, if the temporary land use will be occurred during the agricultural season,
the compensation will be paid for loss of crop. On the other hands, in case that there is no
temporary land use, or the construction works are conducted during the agricultural off-season,
the compensation for crops will not occur.

3.2 Entitlement Matrix

The entitlement matrix of this project is shown in Table 3.2-1. The entitlement matrix is prepared based
on the result of hearing survey. The matrix proposes eligibility and its entitlement benefit for each
category of loss. It sets standards for compensation.

In the project, entitlement matrix included three type of loss; i) private land to be acquired, ii) loss of
crops and iii) temporary land use. Farmers who are owners of affected farmlands will be given land
acquisition cost from DPTSC.

Table 3.2-1 Entitlement Matrix for the Project

No T{%isc’f Application Eggggg Compp)cﬁ?g;tlon Implementation Issues/Guidelines
1 Private land | Private land | Legal The land acquisition | a) Land acquisition cost will be decided by
to be | located in | owner of | cost will be paid to compensation committee based on the market
acquired proposed the private | private land owner price?
transmission line | land
route
2 Loss of | Farm land located | Farmers The compensation for | a) Compensation for crops will be decided by
crops in proposed | who crops will be paid to compensation committee based on the market
transmission line | cultivate farm land owner price
route the land b) DPTSC will pay the compensation for affected
crops during construction before the
construction starts.
3 Temporary Crops located in | Farmers Compensation in kind | a) The construction work schedule has to take
Land Use the construction | who for crops based on into account the agricultural seasons to avoid
area during | cultivate productivity of the harvest season if possible. If the works
farming season the land land in the past. conduct during the agricultural off-season, the
compensation will not be paid to PAPs.

b) Prices of agricultural products in local markets
have to be checked for comparison.

¢) Compensation rate will be decided by
compensation committee.

d) PAPs will be given notice several months in
advance regarding evacuation. Crops grown
after the issue of the notice will not be
compensated.

Source: IEE Study Team

2 The project owner is not used to paying land compensation for construction of transmission towers.
It is recommended to give land compensation to land owners for construction of transmission towers
in accordance with the Farm Land Law and Farm Land Regulations. But in this project, the land
compensation is not planned to give to PAPs.

3-3




Abbreviated Land Acquisition Plan of 230kV Transmission and Substation Development Project
for Sub-Project for Electric Power Development in Thilawa Area

CHAPTER 4: INSTITUTIONAL ARRANGEMENT

4.1 Institutional Arrangement of the ALAP

General ALAP implementation and monitoring is conducted by environmental and social staff within
the PMU in cooperation with construction contractor management team. Designated staff shall also take
responsibility in coordinating with local authorities and affected persons for effective and efficient
implementation of ALAP. Table 4.1-1 describes the institutional arrangement responsible for successful
execution of ALAP.

Table 4.1-1 Institutional Arrangement of the ALAP

Institutional Arrangement | Roles and responsibilities
Pre-construction

Compensation Committee at Township | Set compensation standards and assistance
concerned
Administration Department in DPTSC Finalize compensation price with affected people and disburse
compensation

Environmental and Social Staff in Project | Monitor compensation procedure based on ALAP

Management Unit of DPTSC
Construction
Environmental and Social Staff in Project | Open windows for project affected peoples
Management Unit of DPTSC

Source: Nippon Koei Engineer Service Team
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CHAPTER 5: IMPLEMENTATION SCHEDULE

51 Implementation Schedule of ALAP

Implementation schedule of the ALAP varies depends on the status of land acquisition process in each
site. The implementation schedule of each site is shown in Table 5.1-1.

Table 5.1-1 Expected Implementation Schedule of ALAP

2015 2016
6 7 8 9 10 11 12 1 2 3 4

Item

Route survey for detailed design
Organizing compensation
committee

Finalization of compsnsation
and assistance standard by
township compensation
commitee

Negotiation and agreement
between DPTSC and PAPs
Disburse compensationto PAPS
Start of Construction at Project
Affected Land

Internal and External

Monitoring
Item 2016 2017
5 6 7 8 9 10 11 12 1 2 3 4 5
Route survey for detailed
design
Organizing compensation | &
committee

Finalization of
compsnsation/ assistance
standard by township
compensation commitee
Negotiation and
agreement between
DPTSC and PAPs
Disburse compensation to
PAPS

Start of Construction at
Project Affected Land
Internal and External
Monitoring
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2016 2017

Item 6 | 7 18 ]9 10| 1]12] 1] 2 | 3] 45| 6

Route survey for detailed
design

Organizing
compensation committee
Finalization of
compsnsation and
assistance standard by
township compensation
commitee

Negotiation and
agreement between
DPTSC and PAPs
Disburse compensation A
to PAPS

Start of Construction at
Project Affected Land
Internal and External
Monitoring

2017 2018

Item

Route survey for detailed
design

Organizing
compensation committee
Finalization of
compsnsation/ assistance
standard by township
compensation commitee
Negotiation and
agreement between
DPTSC and PAPs
Disburse compensation
to PAPS

Start of Construction at
Project Affected Land
Internal and External — o e - —
Monitoring

Source: IEE Study Team
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CHAPTER 6: MONITORING PLAN

6.1 Monitoring Items

DPTSC shall be responsible to fully implement the ALAP monitoring plan throughout the entire project
life circle.

The monitoring plan shall include evaluation of performance to determine whether ALAP is effectively
implemented in accordance with the requirement stipulated or not and how unanticipated impacts during
the construction period shall be addressed appropriately. Items to be monitored should be covered
following social components as a minimum.

» Budget and timeframe
» Delivery of compensation
» Livelihood
> Level of affected person satisfaction
»  Effectiveness of ALAP implementation
Internal monitoring shall be conducted as occasionally basis by DPTSC. The task includes;
»  Monitoring implementation status of ALAP

» Assessing the effectiveness of grievance redress system and status of being followed as
described in ALAP

Ensuring requirement set out in the entitlement section are done appropriately
Overseeing that compensation/assistance and entitlements are to meet the objectives of ALAP

» ldentifying land acquisition cost and compensation for crop are met in accordance with
contents of entitlement.

» Ensuring that frequent site visits are made to observe the countermeasures processes, and
interview and respond to concerns expressed by the PAPs.

PMU will ensure that this ALAP is thoroughly communicated to relevant personnel during all
construction and operation of the Project, and that this procedure is strictly observed and complied with
by DPTSC and its contractors, to ensure compliance with ALAP and environment and social
consideration guidelines of JICA.

6.2 Internal Monitoring

Internal monitoring will be carried out by DPTSC periodically during implementation of the ALAP.
Internal monitoring will take place on a monthly basis. DPTSC will send their staff to the Project site
once a month to consult with the environmental staff in construction contractor, participate in field work
and conduct interview with the Project affected villagers/affected village representatives. In every three
month, the progress of ALAP work will be confirmed and will be attached with progress report of the
project. The ALAP will be evaluated in every six month and modify as appropriate.
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6.3 External Monitoring

(1) Outline of External Monitoring

External monitoring is one of requirement of World Bank OP4.12 for ensuring ALAP is implemented
in accordance with guideline. External third parties shall be communicated to conduct independent
monitoring, evaluation and verification of process for execution of ALAP. In this project General
Administration Department of Thanlyin Township will be responsible for the external monitoring.

The purpose of external monitoring is to evaluate overall performance of ALAP and its achievement
including land acquisition and compensation activities independently and recommend additional
requirement and future planning for successful execution of ALAP lifecycle management.

(2) Monitoring Methodology

External monitoring shall be conducted during and after the land acquisition procedure. General
Administration Department (GAD) in Thanlyin Township the Engineering Service Team of the Project
will conduct the monitoring and evaluation of implementing process of ALAP based on desk review and
field visits, meeting with relevant authorities and PAPs. The methods to be applied for external
monitoring are outlined as follows:

a) During the land acquisition phase: i) interview with relevant authorities involved into implementation
of land acquisition to confirm actual situation at the field level, ii) interview with PAPs if necessary.

b) After land acquisition phase: i) interview with PAPs to confirm the payment of land acquisition has
been finished, ii) interview with relevant entities involved into implementation of land acquisition to
confirm actual situation at the field level and with PAPs to confirm level of livelihood restoration
(special attention will be paid to the inclusion of vulnerable groups).

6.4 Grievance Redress System

The grievance redress system is an effective instrument to tackle the various complaints receiving from
the PAPs and community in such a way that elevate the process of finding solution to reach the
satisfaction and mutual agreement in a timely fashion and transparent manner.

The main actor to implement land acquisition which including grievance redress system is GAD in
Thanlyin Township. The following procedure shall be applied during the land acquisition.

Complaints from PAPs are lodged verbally or in written form to the GAD in Thanlyin Township during
the land acquisition phase via the village tract or directly. GAD in Thanlyin Township is the contact
organization for direct lodging of complaints from PAPs. The officer from GAD will interview with the
concerned PAP who raises issues. The lodged complaint and interview result is discussed within DPTSC,
and approach to settle the complaint is decided. Based on the decided approach, the assigned officer
negotiates with the concerned PAP. In case the agreement between the concerned PAP and DPTSC is
not achieved within 15 days from the day of complaint lodged, the case is forwarded to Yangon Regional
Government (YRG). The relevant department in YRG reviews previous documents and discuss with
PAPs until agreement is reached. In case agreement is not reached within 15 days from the case is
forwarded to YRG, the case is forwarded to the court.
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POLICY FRAMEWORK ON LAND ACQUISITION AND RESETTLEMENT

1.1 Policy Framework on Land Acquisition and Resettlement in Myanmar

It was confirmed that the land to be acquired for the Project is categorized as agricultural land. In order to
acquire agricultural land to use for public purpose, two main steps are required. First, the project owner has to
get approval from land record department at relevant township for conversion of land from agricultural land to
other purposes. Secondly, the project owner has to set compensation price in consulting with compensation
committee organized by general administrated department at relevant township. The following is the summery of
these procedures.

1.1-1  Conversion of Agricultural Land

According to the Article 29 — 30 in Chapter X of the Farmland law, 2012, application for use of farmlands by
other means are permitted for the sake of long-term national interests and planning projects as proposed by
Naypyitaw Council or region /state governments or by concerned Union Ministries. The application must be
submitted to Union Government with comments given by Central Farmland Management Committee. Only
when the approval is received from the Union Government, the project shall be implemented accordingly. The
detailed requirements and regulations are shown in Articles 78 — 94 of Chapter IX in Farmland Rules, 2012.

As stated in the Article 80, in case of that if farmlands are required to be used for construction projects which are
necessarily related to rural and urban development, such as schools, hospital, dispensary, library, street, bridge,
rural market, religious building, cemetery and other necessary buildings, the following requirements should be
met with application of the use of lands by other means.

a. Ifitis for school, the approval of Union education ministry and availability of fund.

b. [Ifitis for healthcare unit such as hospital or dispensary, the approval of union health ministry and
availability of fund.

c. Ifitis for religious building, the approval of union ministry of religious affairs, and availability of
fund.

d. Ifitis for other matters, the approval of concerned union ministry and availability fund.

The procedures and steps of the application as shown in the Articles 82 — 90 of the Farmland Rules (2012) are
here presented in Table 1 for more clarification.

Table 1  Steps of Application

Step Procedures Concerning Process Further Action Time Taken
No. Department
1 Application with Form Township Land | Open the dossier for | Scrutinizing the | Within 30  days
-14 Records Department | using farmlands by | requirements as listed in | starting from the
(TLRD) other means on the | the Article 84 of the Rules acceptance date of
application application
2 Submitting the Township Farmland | Scrutinizing the | the application shall be | Within 15  days
application to Management requirements as | submitted to Region / State | starting from the
Township Farmland Committee (TFMC) | listed in the Article | Farmland Management | acceptance date of the
Management Committee 86 of the Rules Committee through the | application in TLRD
with the comments District Farmland
given by TLRD Management Committee
with the comments
3 If the application of Region /  State | Scrutinizing the | Continued Submission of | Within 30 days
farmlands by other Farmland application the application to Central
means is for Paddy land | Management Farmland Management
(Le) Committee (R/S - Committee with the
FMC) comments given by the
Region / State Farmland
Management Committee
4 If the application of Region /  State | Scrutinizing the | Continued submission of | Within 30 days
farmlands by other Farmland application  which | the application to Region /
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Step Procedures Concerning Process Further Action Time Taken
No. Department
means is except Paddy Management has been passed by | State Government with the
land Committee step by step comment given by Region
/ State Farmland
Management Committee
5 Issuing Form - 15b Central ~ Farmland | If the application is
Approved Permit shall Management met with the
be issued for the Paddy Committee (CFMC) | requirements,  the
lands (Le) which are to approval shall be
be used by other means issued regarding to
the Article 87 (a)
6 Issuing Form— 15 A Region /  State | If the application is
Approved Permit shall Farmland met with the
be issued for the except Management requirements,  the
Paddy lands which are Committee approval shall be
to be used by other issued regarding to
means the Article 87 (b)
Total time taken for the whole application process until the approval for the use of farmlands by other means
7 Form — 16 Inspection | Region /  State | Field inspections | If the DFMC and TFMC | Within 6 months
Report on condition of | Farmland shall be done by | find that the granted lands
implementations in the | Management DFMC and TFMC | is not yet started utilizing
granted farmlands for | Committee into the granted | by other means or the
other means, farmlands by using | proposed project is not yet
The report is to be other means. implemented ~ within 6
submitted in  every The inspection | months from the date of
6-months  basis  to reports with the | approval, the case shall be
Central Farmland photo documents | opened as a separate
Management Committee shall be presented to | dossier, then the report
R/S-FMC shall be submitted with
photo evidences to Region
/ State Farmland
Management Committee
8 Presenting the case to | CFMC Upon receiving the | After scrutinizing the case,
Central Farmland case, CFMC shall | the necessary actions shall
Management Committee analyze and | be taken as shown in the -
for necessary actions to scrutinize the case Article 93.
be taken
9 Confiscate the land Central  Farmland | CFMC shall - -
Management confiscate the land
Committee (CFMC) | as it is revoked
under rule
(93) (a) or the land
revoked by Region /
State Government as
it is informed under
sub rule (b).

Source: Farmland Rules (2012)

1.1-2  Setting-Up Compensation Price

After obtaining the approval of conversion for the proposed project land from the land record
department at relevant township the project owner draft compensation price for the land in consulting
with relevant village heads and affected peoples. Then the project owner makes a request general
administrated department at relevant township for organizing a compensation committee in order to
scrutinize the drafted compensation price. In general, compensation committee is comprised of project
owner, and record department, police officer, agriculture and irrigation department, conservation
environment and forestry department and general administrated department at the relevant township.
After the compensation price was finalized at compensation committee, the project owner shall pay
the compensation to affected peoples. In case affected people is not satisfied the compensation price,
he/she can appeal to the compensation committee to reconsider the price.
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1.2 JICA Policy on Involuntary Resettlement

The key principle of JICA policies on involuntary resettlement are summarized as below.

I.  Involuntary resettlement and loss of means of livelihood are to be avoided when feasible by
exploring all viable alternatives

II.  When, population displacement is unavoidable, effective measures to minimize the impact and to
compensate for losses should be taken

III. People who must be resettled involuntary and people whose means of life will be hindered or lost
must be sufficiently compensated supported, so that they can improve or at least restore their
standard of living, income opportunities and production levels to pre-project levels

IV. Compensation must be based on the full relocation cost as much as possible.
V. Compensation and other kinds of assistance must be provided prior to displacement

VI. For projects that entail large-scale involuntary resettlement, resettlement action plans must be
prepared and made available to the public. It is desirable that the resettlement action plan include
elements laid out in the World Bank Safeguard Policy OP4.12, Annex A

VII. In preparing a “resettlement action plan, consultation must be held with the affected people and
their communities based on sufficient information made available to them in advance. When
consultations are held, explanations must be given in a form, manner, and language that are
understandable to the affected people

VIIIL. Appropriate participation of affected people must be promoted in planning, implementation
and monitoring of resettlement action plans

IX. Appropriate and accessible grievance mechanisms must be established for the affected people and
their communities

X. Above principles are complemented by World Bank OP4.12 since it is stated in JICA Guideline
that “JICA confirms that projects do not deviate significantly from the World Bank’s Safeguard
Policies”. Additionally, key principle based on World Bank OP4.12 is as follows.

XI. Affected people are to be identified and recorded as early as possible in order to establish their
eligibility through an initial baseline survey( including population census  that serves as
an eligibility cut-off date, asset inventory, and socioeconomic survey),
preferably at the project identification stage, to prevent a subsequent influx of encroachers of
others who wish to take advance of such benefits

XII. Eligibility of benefits include, the PAPs who have formal legal rights to land(including customary
and traditional land rights recognized under law), the PAPs who don’t have formal legal rights to
land at the time of census but have a claim to such land or assets and the PAPs who have no
recognizable legal right to the land there are occupying

XIIIL Preference should be given to land-based resettlement strategies for displaced persons whose
livelihoods are land —based

XIV. Provide support for the transition period (between displacement and livelihood restoration

XV. Particulars attentions must be paid to the needs of the vulnerable groups among those displaced,
especially those below the poverty line, landless, elderly, women and children, ethnic minorities
etc.

XVI. For projects that entail land acquisition or involuntary resettlement of fewer than 200 people,
abbreviated resettlement plan is to be prepared
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XVII.

In addition to the above principles on the JICA policy, it also laid emphasis on a detailed

resettlement policy inclusive of all the above points, project specific resettlement plan;
institutional framework for implementation; monitoring and evaluation mechanism; time schedule

for implementation; detailed Financial Plan etc.

1.3

Table2.3-1 shows the policy gap between the Government of Myanmar and JICA.

Policy Gap between the Government of Myanmar and JICA

Table 0-1 Policy Gap between the Government of Myanmar and JICA

No | JICAguidelines

Legislations of Myanmar

Gap between JICA guidelines and
laws of Myanmar

Gap filling measures for
the Project

1 Involuntary resettlement and
loss of means of livelihood are
to be avoided when feasible by
exploring all viable
alternatives. (JICA GL)

Any specific legislation yet
to be enacted.

Alternatives are to be
considered in order to
avoid involuntary
resettlement during

project design phase.

2 When population displacement
is unavoidable, effective
measures to minimize impact
and to compensate for losses
should be taken. (JICA GL)

Legislations regarding land
acquisition are stipulated in
the following legislations;
1.5A (3), Part 1l in Land
Acquisition Act(1894),
2.Article 26 in Farm Land
Law and,

3.Article 66 in Farm Land
Rules

1. It recognizes the entitlement for
claiming an interest in compensation
for the acquired land under the Land
Acquisition Act.

2. It address the person who has the
ownership to use the farmland is to be
given compensation in case the land is
confiscated for interests of the State or
the public interests.

3. It is stipulated that the
responsibility of giving indemnity and
compensation by  the  central
government in case the farmland is to
be confiscated for the interests of
nation.

There is not significant
gap.

3 People who will be resettled
involuntarily and people whose
means of livelihood will be
hindered or lost must be
sufficiently compensated and
supported, so that they can
improve or at least restore their
standard of living, income
opportunities and production
levels to pre-project levels.
(JICAGL)

Legislations regarding
compensation due to land
acquisition are stipulated in
the following legislations;
1. Article 23 in Land
Acquisition Act(1894),

2. Article 26 in Farm Land
Law and,

3. Article 67 in Farm Land
Rules

Stipulations on compensation are
addressed in the following
legislations, however, the needs of
support for restoring the standard of
living, income opportunities or
production levels to pre-project levels
are not mentioned.

1. Tt is stipulated that compensation
shall be calculated based on the
market value of the land at the date of
the publication f the notification. It
defines the land, crops, tress and
moveable/immoveable property as
objects of compensation. It requests
that reasonable expenses shall be paid
for relocation or change of business
location.

2. It address the person who has the
ownership to use the farmland is to be
given compensation in case the land is
confiscated for interests of the State or
the public interests.

3. It addresses indemnity (crop and
structure) and compensation (land)
calculation form for the agricultural
land.

Compensation and
support will be prepared
taking account of

restoring affected people’s
standard of living, to
pre-project levels.

Compensation must be based
on the full replacement cost as
much as possible. (JICA GL)

1. Article 23 in Land
Acquisition Act 1894)

2. Article 67 in Farm Land
Rules

There is no stipulation referring full

replacement cost in  present
legislations. In  the  following
legislations, it is stipulated that
compensation shall be calculated

based on market value.
1. Tt is stipulated that compensation

There is not significant
gap.
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No | JICAguidelines Legislations of Myanmar | Gap between JICA guidelines and | Gap filling measures for
laws of Myanmar the Project
shall be calculated based on the
market value of the land at the date of
the publication of the notification.
2. It is stipulated that indemnity of
crop, structure and compensation of
land shall be calculated based on the
current market price.

5 Compensation and other kinds There is no stipulation referring needs | Compensation and other
of assistance must be provided of providing compensation or other | kinds of assistance will be
prior to displacement. (JICA kinds of assistance before | provided prior to
GL) displacement, however, Land | displacement.

Acquisition Act imposes 6% of annual
interest on  the amount of
compensation in case the
compensation is not paid before
acquiring land.

6 For projects that entail | Any specific legislation yet | - Resettlement plan will be
large-scale involuntary | to be enacted. prepared and disclosed to
resettlement, resettlement the public.
action plans must be prepared
and made available to the
public. JICA GL)

7 In preparing a resettlement | Any specific legislation yet | - Information on the project
action plan, consultations must | to be enacted. will be disclosed to
be held with the affected affected people during
people and their communities preparation of
based on sufficient information resettlement action plan.
made available to them in
advance. (JICA GL)

8 When consultations are held, | Any specific legislation yet | - Consultation ~ will  be
explanations must be given ina | to be enacted. implemented in a
form, manner, and language comprehensive manner to
that are understandable to the the affected people.
affected people. JICA GL)

9 Appropriate participation of | Any specific legislation yet | - Involvement of affected
affected people must be | to be enacted. people will be practiced
promoted in planning, by consultations in timely
implementation, and manner.
monitoring of resettlement
action plans. (JICA GL)

10 1. Article SA and Article | The grievance mechanisms are | Based on legislations,

18 in Land Acquisition Act | prepared based on the following | Grievance mechanism
(1894) legislations. will be prepared.
2. Article 68 in Farm Land | 1. It is stipulated that the objection to
Rules acquisition of land is to be heard by
the collector within thirty day of the
notification.
Objection on the amount of the
Appropriate and  accessible ‘compensation, the persons to whom it
. . is payable or the apportionment of the
grievance mechanisms must be compensation among the persons

established for the affected . .

. . interested are submitted to the Court

people and their communities. e .

(JICA GL) within six weeks of tl}e nfmce from

the Collector or within six months
from the date of the Collector’s award
whichever period shall first expire.
2. It is stipulated that concerned
region/state  farmland management
body shall manage the complaints and
central farmland management body
shall monitor and negotiate as
appropriate.

11 | Affected people are to be | Any specific legislation yet | - Population census and
indentified and recorded as | to be enacted. asset inventory survey

early as possible in order to

their
initial

establish
through an

eligibility
baseline

will be implemented to
identify affected people.
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No | JICAguidelines Legislations of Myanmar | Gap between JICA guidelines and | Gap filling measures for
laws of Myanmar the Project

survey (including population
census that serves as an
eligibility cut-off date, asset
inventory, and socioeconomic
survey), preferably at the
project identification stage, to
prevent a subsequent influx of
encroachers of others who wish
to take advance of such
benefits. (WB OP.4.12 Para.6)

12 | Eligibility of benefits includes, | Any specific legislation yet | - Eligibility of the project
the PAPs who have formal | to be enacted. will be prepared for all
legal rights to the land households whose income
(including  customary  and sources or assets are
traditional land rights confirmed as affected due
recognized under law), the to project.

PAPs who do not have formal
legal rights to the land at the
time of census but have claim
to such land or assets and the
PAPs who have no
recognizable legal right to the
land they are occupying. (WB
OP4.12 Para 15)

13 | Preference should be given to | Any specific legislation yet | - Measures will be prepared
land-based resettlement | to be enacted. to PAPs in carrying out
strategies for displaced persons consultation.
whose livelihoods are
land-based. (WB  OP4.12
Para.11)

14 | Provide support for the | Any specific legislation yet | - Sufficient support for the
transition  period (between | to be enacted. transition period will be
displacement and livelihood provided as appropriate.
restoration). (WB  OP4.12
Para.6)

15 | Particular attention must be | Any specific legislation yet | - Additional support for the
paid to the needs of the | to be enacted. Vulnerable groups will be
vulnerable groups among those prepared as appropriate.

displaced, especially those
below the poverty line,
landless, elderly, women,
children, ethnic minorities, etc.
(WB OP4.12 Para.8)

16 | For projects that entail land | Any specific legislation yet | - Abbreviated resettlement
acquisition or involuntary | to be enacted. plan will be provided
resettlement of fewer than 200 since the entail land
people, abbreviated acquisition or involuntary
resettlement plan is to be resettlement of fewer than
prepared. (WB OP4.12 200 people.

Para.25)

Source: Nippon Koei Engineer Service Team prepared based on JICA Guidelines, Land Acquisition Act (1894), Farmland Law (2012) and
Farmland Rules (2012)

1.3-1 Resettlement Policy of the Project
The followings are the resettlement policy of the Project.

I.  The Government of Myanmar will use the Project Resettlement Policy (the Project Policy) for the
gas pipeline and GRS stations construction project specially because existing national laws and
regulations have not been designed to address involuntary resettlement according to international
practices, including JICA’s policy. The Project Policy is aimed at filling-in any gaps in what local
laws and regulations cannot provide in order to help ensure that PAPs are able to rehabilitate
themselves to at least their pre-project condition. This section discusses the principles of the
Project Policy and the entitlements of the PAPs based on the type and degree of their losses.
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Where there are gaps between the Myanmar legal framework for resettlement and JICA’s Policy
on Involuntary Resettlement, practicable mutually agreeable approaches will be designed
consistent with Government practices and JICA’s Policy.

II. Land acquisition and involuntary resettlement will be avoided where feasible, or minimized, by
identifying possible alternative project designs that have the least adverse impact on the
communities in the project area.

III. Were displacement of households is unavoidable, all PAPs (including communities) losing assets,
livelihoods or resources will be fully compensated and assisted so that they can improve, or at
least restore, their former economic and social conditions.

IV. The Resettlement Plan will be translated into local languages and disclosed for the reference of
PAPs as well as other interested groups.

V. Payment for land and/or non-land assets will be based on the principle of relocation cost.

VI. The resettlement plan must consider the needs of those most vulnerable to the adverse impacts of
resettlement they are considered the poor, those without legal title to land, ethnic minorities,
women, children, elderly and disabled) and ensure them improve their socio-economic status.

VII. Organization and administrative arrangements for the effective preparation and implementation of
the resettlement plan will be identified and in place prior to the commencement of the process;
this will include the provision of adequate human resources for supervision, consultation, and
monitoring of land acquisition and rehabilitation activities.

VIIIL. Appropriate reporting (including auditing and redress functions), monitoring and evaluation
mechanisms, will be identified and set in place as part to the resettlement management system.

1.3-2  Cut-off-date of Eligibility

Cut-off date is date of completion of the census and assets inventory of persons affected by the project.
Persons occupying the project area after the cutoff date are not eligible for compensation and/or
resettlement assistance. Similarly, fixed assets (such as built structures, crops, fruit trees, and
woodlots) established after the date of completion of the assets inventory, or an alternative mutually
agreed on date, will not be compensated. Generically, cut-off date is set at first day of census and
inventory survey. In the Project, cut-off-date for titleholders is recommended at 8th April 2014 as
first day of the field survey. However, the date was not informed Project Affected Person yet.

1.3-3  Principle of Relocation Cost

All compensation for land and non-land assets owned by households/shop owners who meet the
cut-off-date will be based on the principle of relocation cost. Relocation cost is the amount calculated
before displacement which is needed to replace an affected asset without depreciation and without
deduction for taxes and/or costs of transaction as follows;

a. Productive land (agricultural, garden and forest) based on actual current market prices that reflect
recent sales in the area, and in the absence of such recent sales, based on recent sales in
comparable locations with comparable attributes, fees and taxes or in the absence of such sales,
based on productive value

b. Residential land based on actual current market prices that reflect recent land sales, and in the
absence of such recent land sales, based on prices of recent sales in comparable locations with
comparable attributes; fees and taxes.
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Socio-Economic Survey

Household Identification (For Agricultural Land Owner)
District:
Village:
Location GPS Lat (WGS84)
Location GPS Long (WGS84)
Mark Location on cadastral map and Google Map
Date of Data Collection:

List the Names and Positions of Persons Collecting Data
Name:

Position:

Name:

Position:

Name:

Position:

Household’s Representation

No. Position First Name Surname Phone Number
1.

2.

3.

1. Demography/Ethnicity/Communication
How many members in your household?

Can you fully understand the Burmese Language as spoken by outsiders such as government
officials?

Yes No

Can you read documents in the Burmese Language without difficulty?

Yes No

Note:"without difficulty” means to be able to easily understand written information about such

things as laws or land registration procedures

2. Affected Land/Assets
2.1. What is your total land?

Agricultural Land ..................ha
Plantation Land ....................... ha Others (specify) .....................ha
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2.2What is the area to be affected by transmission tower base construction?

.«.........ha of agricultural land
cveenohaof plantation land ha of other land (specify)

2.3 Is your affected land has land use certificate?
Yes No

If yes, please specify the type of certificate

2.4 What is your asset to be affected by transmission ROW clearance?

(ex. Rubber trees 10, Coconut trees 10, hut made of straw for paddy 1, hut made of
bamboo for livestock, 2-storyhouse made of timber 1 etc)

Note: assets include fixed assets (house, hut, well etc), trees but exclude rice plants
vegetable and fruit trees which the mature size not exceed 3 m height

2.5. How many % of affected land / assets will be in total household’s productive
assets including agricultural land?

. %
2.6 How much the replacement cost of the affected land?
..MMK
2.7 How much the replacement cost of the affected assets?
...MMK

...MMK

3.8  What kind of compensation you prefer (circle)?

By cash By land
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4. Opinion on the Project
What is the opinion (comment, recommendation, request etc) on the Project
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Appendix-C: Photo of assets to be removed
In the ROW of Dagon-Thilawa
Road




List of Temparary Huts which may Affect
construction of
230 kV Thanlyin - Thilawa Transmission Line.
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Affected Facilities (HUTS) along the new Thanlyin - Thilawa 230 kV Transmission Line.

Sr. [Facilities Quantity of Coordinate L . . Materials of | Tower
affected Description and location of Facilities .
No. No. . Facilities No.
facilities N E
1 1 1 16°44'25.01" | 96°17'47.42" |Shop along the Dagon - Thilawa Road near Thone Gwa Junction Bamboo 15
2 2 1 16°44'25.01" | 96°17'47.42" (Shop along the Dagon - Thilawa Road near Thone Gwa Junction Bamboo 15
3 3 1 16°44'25.01" | 96°17'47.42" |Shop along the Dagon - Thilawa Road near Thone Gwa Junction Bamboo 15
4 4 1 16°44'15.50" 96°17'52.61" [Shop along the Dagon - Thilawa Road near Thone Gwa Junction Bamboo 17
5 5 1 16°44'15.50" 96°17'52.61" |Shop along the Dagon - Thilawa Road near Thone Gwa Junction Bamboo 17
6 6 1 16°42'33.09" 96°18'48.42" [Shop along the Dagon - Thilawa Road. Bamboo 38
7 7 1 16°42'33.09" 96°18'48.42" |Animal Shed along the Dagon - Thilawa Road. Bamboo 38
8 8 1 16°42'33.09" 96°18'48.42" [Shop along the Dagon - Thilawa Road. Bamboo 38
9 9 1 16°41'42.80" 96°19'15.83" |Small Hut Bamboo 49
10 10 1 16°41'11.70" 96°18'36.33" Shop'and Hut along the Dagon - Thilawa Road near Thilawa Kyauktan Bamboo 60
Junction.

11 11 1 16°44'52.50" 96°17'31.14" |Small Hut Bamboo 9
12 12 1 16°44'52.50" 96°17'31.14" |Small Hut Bamboo 9
13 13 1 16°44'52.50" 96°17'31.14" |Duck farm along the Dagon - Thilawa Road. Bamboo 9
14 14 1 16°44'52.50" 96°17'31.14" |Chicken farm along the Dagon - Thilawa Road. Bamboo 9
15 15 1 16°44'52.50" 96°17'31.14" |Cattle farm along the Dagon - Thilawa Road. Bamboo 9

* Total affected facilities is 15.

* Affected facilities are encountered on the right position of transmission line route and very close to route within range of ROW.
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Figure 1: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

1) : Vendor Store near Thone Gwa Junction
(6mx11m)
Movable, Needs Setback before February,2017
for 6 Months.

2) : Vendor Store near Thone Gwa Junction
(7Zmx12m)
Movable, Needs Setback before February,2017
for 6 Months.

f

i

3) : Bamboo hut near Thone Gwa Junction
(4mx5m)
Movable, Needs Setback before February,2017
for 6 Months.

4) : Bamboo hut near Thone Gwa Junction
(9mx5m)
Movable, Needs Setback before February,2017

for 6 Months.
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Figure 1: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

5): Vendor Store near Thone Gwa Junction
(3mx8m)
Movable, Needs Setback before February,2017
for 6 Months.

6) Vendor Shop along Dagon - Thilawa Road
(4mx7m)
Movable, Needs Setback before February,2017
for 6 Months.

7) Animal Shed along Dagon - Thilawa Road
(12mx7m)
Movable, Needs Setback before February,2017
for 6 Months.

(5mx4m)
Movable, Needs Setback before February,2017
for 6 Months.

i3 &
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Figure 1: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

9) Bamboo Hut along Dagon - Thilawa Road
(3mx4m)
Movable, Needs Setback before February,2017
for 6 Months.

10) Bamboo Hut near
Thilawa Kyauktan Junction
(3mx4m)
Movable, Needs Setback before February,2017
for 6 Months.

11) Bamboo Hut along Dagon - Thilawa Road
(3mx4m)
Movable, Needs Setback before February,2017
for 6 Months.

12) Bamboo Hut along Dagon - Thilawa Road
(3mx4m)
Movable, Needs Setback before February,2017
for 6 Months.
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Figure 1: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

13) Duck Farm along Dagon - Thilawa Road
(3mx4m)
Movable, Needs Setback before February,2017
for 6 Months.

S,
W= o iy
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15) Cattle Farm along Dagon - Thilawa Road
(3mx4m)
Movable, Needs Setback before February,2017
for 6 Months.

14) Chicken Farm along Dagon - Thilawa Road
(3mx4m)

Movable, Needs Setback before February,2017
for 6 Months.
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Abbreviated Land Acquisition Plan of 230kV Transmission and Substation Development Project
for Sub-Project for Electric Power Development in Thilawa Area

Appendix-D: A list of trees to be removed
along Dagon-Thilawa Road
and approval letter
to remove them from Forest
Department




List of Trees which may Affect construction of
230 kV Thanlyin - Thilawa Transmission Line.
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Affected Facilities (TREES) along the new Thanlyin - Thilawa 230 kV Transmission Line.

Sr. [Facilities Quantity of Coordinate . . - Tower
No. No. afft?c'tfed Description and location of Facilities No.
facilities N E
1 1 1 16°41'08.81" 06°18'32.62" Tree along the Pagon - Thilawa Road in Thilawa SEZ Area nearby Thilawa 61
Kyauktan Junction.
2 2 1 16°41'06.39" 96°18'27.83" |Tree along the Dagon - Thilawa Road in Thilawa SEZ Area. 62
3 3 1 16°40'57.27" 96°18'09.81" |Tree along the Dagon - Thilawa Road in Thilawa SEZ Area. 66
4 4 1 16°44'15.54" 96°17'52.39" |Tree along the Dagon - Thilawa Road near Thone Gwa Junction 17
5 5 1 16°44'15.66" 96°17'52.67" |Tree along the Dagon - Thilawa Road near Thone Gwa Junction 17
6 6 1 16°44'15.61" 96°17'52.88" |Tree along the Dagon - Thilawa Road near Thone Gwa Junction 17
7 7 1 16°44"15.29" | 96°17"53.02" [Tree along the Dagon - Thilawa Road near Thone Gwa Junction 17
8 8 1 16°44"10.67" | 96°17"55.55" [Tree along the Dagon - Thilawa Road. 18
9 9 1 16°44"10.92" | 96°17'55.42" |Tree along the Dagon - Thilawa Road. 18
10 10 1 16°44"11.28" | 96°17'55.23" ([Tree along the Dagon - Thilawa Road. 18
11 11 1 16°43'36.22" | 96°18"14.04" [Tree along the Dagon - Thilawa Road. 25
12 12 1 16°43"36.45" | 96°18'13.86" |[Tree along the Dagon - Thilawa Road. 25
13 13 1 16°43"36.61" | 96°18'13.79" |[Tree along the Dagon - Thilawa Road. 25
14 14 1 16°43"31.89" 96°18'16.35" |Tree along the Dagon - Thilawa Road. 26
15 15 1 16°43"21.91" | 96°18'21.90" |[Tree along the Dagon - Thilawa Road. 28
16 16 1 16°43"21.45" 96°18'22.21" |Tree along the Dagon - Thilawa Road. 28
17 17 1 16°43'21.01" 96°18'22.47" |Tree along the Dagon - Thilawa Road. 28
18 18 1 16°43'16.58" 96°18'24.84" |Tree along the Dagon - Thilawa Road. 29
19 19 1 16°43'17.20" 96°18'24.51" |Tree along the Dagon - Thilawa Road. 29
20 20 1 16°43'16.91" 96°18'24.69" |Tree along the Dagon - Thilawa Road. 29
21 21 1 16°43'11.93" 96°18'27.27" |Tree along the Dagon - Thilawa Road. 30
22 22 1 16°43'11.76" 96°18'27.55" |Tree along the Dagon - Thilawa Road. 30
23 23 1 16°43'11.75" 96°18'27.30" |Tree along the Dagon - Thilawa Road. 30
24 24 1 16°43'6.88" 96°18'30.14" |Tree along the Dagon - Thilawa Road. 31
25 25 1 16°43'07.16" 96°18'30.00" |Tree along the Dagon - Thilawa Road. 31
26 26 1 16°43'07.21" 96°18'29.91" |Tree along the Dagon - Thilawa Road. 31
27 27 1 16°43'07.01" 96°18'29.10" |Tree along the Dagon - Thilawa Road. 31
28 28 1 16°43'06.84" 96°18'30.16" |Tree along the Dagon - Thilawa Road. 31
29 29 1 16°43'02.48" 96°18'32.43" |Tree along the Dagon - Thilawa Road. 32
30 30 1 16°41'56.37" 96°19'08.77" |Tree along the Dagon - Thilawa Road. 46
31 31 1 16°41'56.52" 96°19'08.66" |Tree along the Dagon - Thilawa Road. 46
32 32 1 16°41'56.65" 96°19'08.56" |Tree along the Dagon - Thilawa Road. 46
33 33 1 16°41'51.57" 96°19'11.34" |Tree along the Dagon - Thilawa Road. 47
34 34 1 16°41'51.23" 96°19'11.50" |Tree along the Dagon - Thilawa Road. 47
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Affected Facilities (TREES) along the new Thanlyin - Thilawa 230 kV Transmission Line.

..... _ |Quantity of Coordinate

Sr. |Facilities - . . Tower
affected Description and location of Facilities

No. No. s No.
facilities N E

35 35 1 16°41'46.83" 96°19'13.90" |Tree along the Dagon - Thilawa Road. 48

36 36 1 16°41'47.15" 96°19'13.70" |Tree along the Dagon - Thilawa Road. 48

37 37 1 16°41'27.86" 96°19'00.48" |Tree along the Dagon - Thilawa Road. 54

38 38 1 16°41'27.80" 96°19'00.05" |Tree along the Dagon - Thilawa Road. 54

39 39 1 16°41'19.85" 96°18'45.05" |Tree along the Dagon - Thilawa Road. 57

40 40 1 16°41'21.19" 96°18'48.49" |Tree along the Dagon - Thilawa Road. 57

41 41 1 16°41'11.64" 96°18'36.47" |Tree along the Dagon - Thilawa Road nearby Thilawa Kyauktan Junction. 60

42 42 1 16°41'11.52" 96°18'36.41" |Tree along the Dagon - Thilawa Road nearby Thilawa Kyauktan Junction. 60

43 43 1 16°41'11.79" 96°18'36.26" |Tree along the Dagon - Thilawa Road nearby Thilawa Kyauktan Junction. 60

44 44 1 16°41'11.55" 96°18'36.18" |Tree along the Dagon - Thilawa Road nearby Thilawa Kyauktan Junction. 60

* Total affected facilities is 44.

* Affected facilities are encountered on the right position of transmission line route and very close to route within range of ROW.

A-19




Figure 3: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

1) Tree near 2) Tree near
Thilawa Kyauktan Junction Thilawa Kyauktan Junction
Needs to Takeout / Cut before February,2017 Needs to Takeout / Cut before February,2017

7 ] ey

3) Tree near
Thilawa Kyauktan Junction
Needs to Takeout / Cut before February,2017

4) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017
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Figure 3: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

5) Tree along Dagon - Thilawa road 6) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017 Needs to Takeout / Cut before February,2017

7) Tree along Dagon - Thilawa road 8) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017 Needs to Takeout / Cut before February,2017
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Figure 3: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

9) Tree along Dagon - Thilawa road 10) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017 Needs to Takeout / Cut before February,2017

11) Tree along Dagon - Thilawa road 12) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017 Needs to Takeout / Cut before February,2017
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Figure 3: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

13) Tree along Dagon - Thilawa road 14) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017 Needs to Takeout / Cut before February,2017

15) Tree along Dagon - Thilawa road 16) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017 Needs to Takeout / Cut before February,2017
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Figure 3: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

17) Tree along Dagon - Thilawa road 18) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017 Needs to Takeout / Cut before February,2017

19) Tree along Dagon - Thilawa road 20) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017 Needs to Takeout / Cut before February,2017
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Figure 3: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

21) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017

22) Tree along Dagon - Thilawa road

Needs to Takeout / Cut before February,2017

23) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017

24) Tree along Dagon - Thilawa road

Needs to Takeout / Cut before February,2017
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Figure 3: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

25) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017

26) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017

27) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017

28) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017




Figure 3: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

29) Tree along Dagon - Thilawa road 30) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017 Needs to Takeout / Cut before February,2017

31) Tree along Dagon - Thilawa road 32) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017 Needs to Takeout / Cut before February,2017

A-27



Figure 3: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

33) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017

34) Tree along Dagon - Thilawa road

Needs to Takeout / Cut before February,2017

35) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017

36) Tree along Dagon - Thilawa road

Needs to Takeout / Cut before February,2017
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Figure 3: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

37) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017

38) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017

39) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017

40) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017




Figure 3: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

41) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017

42) Tree along Dagon - Thilawa road

Needs to Takeout / Cut before February,2017

43) Tree along Dagon - Thilawa road
Needs to Takeout / Cut before February,2017

44) Tree along Dagon - Thilawa road

Needs to Takeout / Cut before February,2017

A-30




@: &: <r) P ﬁ cﬂ
200 GO oF P 3§
of ¢ B $05
oosagws-coc/oa/ch( 9 /o)
qo%@ 1 Jooq-??acu GO0 J)) 6105

.90

%3
foooo$é

8éc3$:e$e§qp€a:(o)
ea?org(qg)ﬁl:sacgcﬁ(oo)l 39 ( e[gr053¢: NEEES
%028,

maonSimepl  JR0-6m§ 0§oqic- BoooleloSe:cds: oopSesonaderzzoza’ 6005
mn&:e00 2080gpieuSep:géaeq:adgn
S8 qodn (0) pgglosereq:es 20860m3:8:g081  q§0p§05C: caa0(03:g:e
(;;3.3.Jooq)qogéo']ooaacj:org-ooc/oa/ch (GQRE-G0/J029)
(J) cooSeanadpgd(oziee:g):! 2066078:8:508! Q5§ 3ego05QC:
a%éq']:sﬁ (oq.g.J()oq)qnggo']oosa(?org-coc/oa/oc)J(Jgoo/ o)

o1 moooSme(3nd:mapolodgssooinady) 2080q1¢[8,5051 36-03000lcod: 0086
oloSam:adc: oguSong:eamadopbeqiapdcs: 50558053098 0q/66p03E00 c35q 4P
ooo%oé(qg)o&?o oooo'lor%é Foundation sgogcﬁ Pile %cﬁemqéc%:géqp:c}é ogorgméz
qodoopSer 9§migfloolds vuSqoigcdeygdBi§edlad §ie8epeanasldabop(jo):y
sseomoopalaio:eogeupBi{88oo(sE goSapcdared gosgaforfordimiamgal oodlgas
apSegs:0lengpi(ss 36[0308:(30:c000loogS

g 3edolg 39-08c00lcod:008603p03 é]o5330:c$5::xgcﬁm§:eaooo%cxgéeq:o?f)og):
q,cﬁg)gogsgogé:qecpcﬁeoao GGQ’S?HP:ODGSOE(QQ)OS?’J o»0lo3¢  Foundation 3PoR’
Pile %tﬁewocqéo&géqp:?é:cgo%mé:ﬁaﬁmécp?$m$ﬁ§o’lm@c€ 905cd00Sqp: 8¢[o]
§&olq§aagad Q5M§03E:38:033 & 20GOY000: Q05|05 né[Geomné:deoicles

é%é:aas@oé:@o:saao']wén

%ws %79
((snlenze)

) §:8:336p§

99?|l°$' %56@0@:8:80§I33$Q}J8L3L§(ﬁ
oIl §: 00059 =
Ji egpooo@

A-31



D/2017/Electric/Cabinet Page/Page68

©036051 6 19 - ) (J) oS 2005
qcﬁ@f J097 9861 GoCO 20 o5

\/‘33030']3909:8:89:951:(?%; 8éa$n§§§emf5908

Be[0nC:IwENI 206099002:6058(0560708 1388203
P Q009 2

S R8s Slteall a%mof]saogzgzgo:eq:cﬁ 8&@%@3{@(7)590‘335 (JJ:9-J009) qodgol
maag;orgl oocvo- |/ TSEZ /Joorz (97)

o oocoorlaaog CHSCHAHEENS oocoo'lesooaw ;00305390 9003390 E@_@ :GO: (?cqq,

8308(7) QDC\)O’IQOOOSQO 8'[9 O? O’D(TJGS]_ 0'.)908? O’.E SQGOO’_)CSQCOEG@O GGOOC&ODC\HO’)

ﬂcp aaaqtﬂmemn? :@ Q?oc§> oomel)@osooo (oo)%)ccﬂgcqp :Dg JR0o Gmg ooc?cqjc—

o300l 6UenoS3o: cxgc cr? :Jo@cqjceomsao g%; 230001e005320:9 gq]aaoo 30~ -03c00]
0e: omecgpooogc Center Line of Existing Road © 0&:300 (@3)9039030@5 3ol
F200: &: JooH-1F cﬁ;saeﬂogc 30 -03c00land: equ wd: mooogﬁ, ooeogpoo agooooq;

GWJ(TJC\PO@ECO)O’]Q)CC SO &DC\)O’]CO@ Hew o) OOGC\?.PCOﬂ GSOOO’DC\POGQ C\?OC(? C\POFT%C@&

c?og%’,gogsaogc ogc gallelealons ecxgooooc 16000 6@ qp: ooooc(gg)oco% wudqp: sﬁ
cx%saﬁqtﬁgo%oooc[@oc 0GOY000: ?ooauoo[:c:)c?@o co:0lq8 oocx:oﬂlsaog GHEGHERHERS
8éa$ ﬁfemfgeoocj; qg&ﬁ; o']cno[:c ooc@coocﬂoo@n

Q Ly

J wsjoloBgatodoqiia) 199,007 qo5e40¢ adiofgiopSecsn qfop§oiSiaacolds:

<

aaog q:a’agl 39@@ L el safi;oooa(oelJoor?N a0: Cooqjmsaces (G929 @oogp Ec :96c00

OO!DOCQU_') O? 0):?@0’.)0’%]@6?0)&39@0 CI? O?O’JGO <§> GC DoC: C(DO O’]DD@"
“—'_"_"——.

o$ ¢p) )6 /:}V
(§o0oemp oo iade! 2046:0§: 50050905 eq08[03:)
82
80§ 03E:ea00(03: Q}Joo)@:@mﬁcomgf(?cma :0§:800503056q:08(03:
Q507§ 03¢ :6300(03:00660708:8: 608

VO3 o0 ogn Ggpooog

A-32



& = e § ¥
200 epp) §: 8: 3 $
224 oq¢ CTR Ts
msgciuog - QOCI @81 00 | (ajol | Joon)
:x% s‘lo%@ JODQ-?:}\CEI g%cx%éco( ‘) )qo%
A’Jo%é
8450%%:@%@@@(0)
395905(;)3) saog(r%aar?o%(oo) 30 (e@ocﬁ@é:)@maﬁ
937248
ge(oynCiaaepl qé%o?:oo%(o)wg?@samcﬁem%?pgp:(Qg)oészogsjegeo:ogé:
q§5g! |
OESESLE o3 1 m(ﬁgmrfa&g%@o:eq:?u:|&>§Gooo§:8:80§;q§(yg$sa@§on§

@5:9%8@:@3 ( 24 G . Joor?)qoggo'] o)oe‘ac?cr% -QOCIPBI00 |

(2061 joon)

ST mepoladgacocdoondy) Boolamcn: $:90:eq:esaGodcool Gaow

38§: 006305 oloSa:(3§[g:c0: &Sl apagad Booolelodan:g(3): o3rorader:

Q@+ Q°C S < < < € [\ge) @] @. OC ﬁ e e <
B63§:3060OCIZCOPIGED GEOICHIIAQYMEP IO OOM§:IEN CQOCH: c:ooxt)@@c;ooo
QC 1% =] e < Q "I S (9 < N < S
(00)9C §POCqM:EI0 (JRO)EMY 20§Cg|C-00C0ICE: OIVECYDMY 0RC Q0O1EDN:0/UD

Q

(@3)@‘039030‘?5 o%moﬁlsacggzc%:%meqz @$ 396, 035 sr’g-oooaoW LI Heals IavIehy!

Lol

¢ .9 ¢ < ¢ o¢ 8 €00 _¢ C < Q ¢ . Q
GSDO®Q?OGQ:C\?OC§>:C\?OU?C@E§ @oac?eoo S’BOE))C:UO)C OQJGGPOOOOO @C\&O’)CDC‘;G:D’)

Q < < S

GS&%%GJP:(Q(;)OSO% @oSgp:q@ QuicclepN=levalc(gpals 7

., 8 Q T 00 e & N oocf]
CDG:J}’.)CDO.,?ODGU(DGO 20§ @O@OO G@O’.)CQCD:%COGI

N —Brn  Pn

< <

qé%c@:oo%(o)eoc%éaaoocﬁc;@%?l:gpz 2060EqP:a0R05(2)0CAY|C QYOO ﬁ%:ecqf) olon:

N ~ &

< S NS co c < [©] C < ° o] ’]
GO:G&)OC[S)ZEJQ ?OOC\JD G@Gﬁ:l EEOOC\?@ﬁGSQ’JGﬁPZ&D@OCE{Pi(Y‘? @C:S@@@G’QQBZ@LC\?O

©

N <

M (0000 )ﬁ@:@q @g@@dﬁemcﬁogo:q$§§@uaa%ﬂm QBQ@: Gawé@éoﬂquo% 3290
@%@osj @105(%3;050’)5:?5390%@%0@ ooé@sﬁ: we@wé:@o:m&wéu

A-33



JII &%@é(ﬂg JQO GC'D§ CD%?)C\:UC-CIDC\)O’]C\)@:UJCDG ("Dﬂ GEI}’_)(TSC\?(()\GQZ C\'BOCQ?E

<

C\?&féé@é@og%go%saoaé: (qespogsj acxgo%mé:eoao Gsafggﬁp: (Qg)oé 32§
o%:oo%(o)c;osaooqg 939581510:(90)05:390: 6303050115 (ngo)oqjﬁ %lcgc;oooé cﬁlz@p

¢ 0 o ¢ Yy C ¢ 0¢ < < ’] 5 [o N ¢] < <
[oleplon 110 C ( OOO) O OI&E&OBOYIC: ClGOOOC CO00 TJooi 3FHG0O: Bl
I6B0354:(3G (JJ9000)0q0 §034:4 5§00:93

O’]GIL% SQG[:(DO(S:[::(D’J:O’]QD&%II

\ g(:}f’)om

([sfs3)
3:8:30008
@0%@000%!8:9’3c}i OO%C\{IE@H)OS
SR
A7 COU%GCCYDC‘S%)&%[:(’D’J:GGI:?”_ZI DOQ%GCDO@!‘?):SO@I 61:%0?%:3’3&?0(‘6(%8@%8
i {]:congé

21l qu@oo@

A-34



U

8: & ®» P
C Q e
o6  eom B &
< < Q
©f o B
o030605-c0c/08/00 J( 40 g.')/oq)
J I

3 Qo5 I J0oN-9481 gL §od
: ooooé;é,
8écﬁ$:e$c§qpﬁj(o)
33903@3)@:3903(‘5(00)1 3('3(@@003(35:)@3@(0
9323(S),

maloC:mepl J'\)o-cmg oo$cq|§ - Bdcvolelodasn:cdé: mécaooo%cq:aoogcﬁ ec;gog
mé&:eom wdoéypreudep:gs qfeq: oggu
RO s qod (o) pé[oomieqe|toodeond:Bigos! q§0ps03E:ea00[08:4: eﬁ (26
Jcaoq)qmgoqoosa?m (9690-92/)J029)
() coadeconndpgé(onieq:g|: c06eoB:8:5081 qFm§ 653!
séﬁéél]:sﬁ (oc;.G.J<>oq)q0§§07m39905-coc/oa/ch)J(QJcJG/orz)
moadmeon:mapolodgatocdarndy 20§aqEB s0di Bcoclmon:digaees
s&BcuclescomeiondBadaa: slodammi(sdfe): euiddolq§magnd Bcvclelodaan: §[§):
03:00056:8603§:03 mearlacopSeodesmntgodagpdap 32s30186038:60 cvSc§iond
3[gdeom (00)3E gpdagpicon (jR0)em§ cv§agE-08cucland:ordeagpadogand:du
(@9)e0s0308G03000lman: 8:00:66: 04 3265,09E 30 -0Bcvcleodicom:mdeaqpad§ csooad
wSeqrapdes:onpdalend §058805maiond myespodeon eagodmé:onpd emdigp:

c

(25)0€03 wudgpiqd Sabogodolearnelozné aveomariecdgedos(mmicoiclassad
Seoclogidigoieq:gfi 8oo§3gemeay oxé{gagstedeagrd (J9.9.J00n)q0des
g8 opgSiofgjeySenon afopfoRSieacolcsit i, mopSiaacaiamgosedop/ joon)et:
BosqebmbS (e ouSqeB:dqear cooSqpiad 0580y [BcopSmescdigoden:
% aforsopicaco(Bmdiamidie pp§lodoien:y):q:a] ea8gye:§ melp3ad:{orcon
SloogSi

g Reddly) qdopdotlicacofddimimgel oveamaigodgimectdy oden
cen8q58Edlagas m08q058:gamagos 988051005 o'admm00s coderoepizgas (0)
o8agd qgoo/-481eaqe: coteanif§ie aoScienafi goScdlB:  samnSfgpioosod
qpic} 008t (g8 opg|edclon coodREE wadeoSopdiafsdmureldion i



-J-
ca003(gpd op qp:od Mmed(sseoy) sloddecSord:sdfuscopdondons qpdpes:clongp:(sd
sa{308:(00: coofgieen: Biedadgoesndgaifiolqs codsogaac(aind:(mniconvlaopdi

vl g, P01
(@|$) |

' 8:3:3ep§
0006078 :8: 5081008 S8, 505
SRI%-

ol Q:mcﬁé /capoooé 1

- A-36




Abbreviated Land Acquisition Plan of 230kV Transmission and Substation Development Project
for Sub-Project for Electric Power Development in Thilawa Area

Appendix-E: Photo of lamps to be removed
on the central divider of
Dagon-Thilawa Road




List of Street Lamps which may Affect construction
of
230 kV Thanlyin - Thilawa Transmission Line.
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Affected Facilities (STREET LAMPS) along the new Thanlyin - Thilawa 230 kV Transmission Line.

Sr. [Facilities Quantity of Coordinate L . . Materials of | Tower
No. No. affc?c.tfed Description and location of Facilities Facilities No.
facilities N E
1 1 1 16°41'8.81" 96°18'32.62" |Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 61
2 2 1 16°41'6.39" 96°18'27.83" |Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 62
3 3 1 16°41'3.98" 96°18'23.10" |Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 63
4 4 1 16°41'1.76" 96°18'18.71" |Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 64
5 5 1 16°40'59.53" 96°18'14.30" |Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 65
6 6 1 16°40'57.27" 96°18'9.81" |Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 66
7 7 1 16°40'53.01" 96°18'1.34" |(Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 68
8 8 1 16°40'50.79" 96°17'56.94" |Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 69
9 9 1 16°40'48.55" 96°17'52.49" |Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 70
10 10 1 16°40'46.34" 96°17'48.07" |Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 71
11 11 1 16°40'44.14" 96°17'43.71" |Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 72
12 12 1 16°40'42.00" 96°17'39.44" |Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 73
13 13 1 16°40'35.43" 96°17'26.36" |Old Street Lamps along the Dagon - Thilawa Road in Thilawa SEZ Area. Concrete 76

* Total affected facilities is 13.

* Affected facilities are encountered on the right position of transmission line route and very close to route within range of ROW.
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Figure 2: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

2) : Street Lamps along the Dagon - Thilawa
Road in Thilawa SEZ Area.
Not in Use, Needs to be remove before
February,2017

1) : Street Lamps along the Dagon - Thilawa
Road in Thilawa SEZ Area.
Not in Use, Needs to be remove before
February,2017
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3) : Street Lamps along the Dagon - Thilawa
Road in Thilawa SEZ Area.
Not in Use, Needs to be remove before
February,2017

Figure 2: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

4) : Street Lamps along the Dagon - Thilawa
Road in Thilawa SEZ Area.
Not in Use, Needs to be remove before
February,2017
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Figure 2: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

5) : Street Lamps along the Dagon - Thilawa
Road in Thilawa SEZ Area.
Not in Use, Needs to be remove before
February,2017

6) : Street Lamps along the Dagon - Thilawa
Road in Thilawa SEZ Area.
Not in Use, Needs to be remove before
February,2017
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Figure 2: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

7) : Street Lamps along the Dagon - Thilawa 8) : Street Lamps along the Dagon - Thilawa
Road in Thilawa SEZ Area. Road in Thilawa SEZ Area.
Not in Use, Needs to be remove before Not in Use, Needs to be remove before
February,2017 February,2017
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9) : Street Lamps along the Dagon - Thilawa
Road in Thilawa SEZ Area.
Not in Use, Needs to be remove before
February,2017

Figure 2: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

10) : Street Lamps along the Dagon - Thilawa
Road in Thilawa SEZ Area.
Not in Use, Needs to be remove before
February,2017




11) : Street Lamps along the Dagon - Thilawa
Road in Thilawa SEZ Area.
Not in Use, Needs to be remove before
February,2017

Figure 2: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

12) : Street Lamps along the Dagon - Thilawa
Road in Thilawa SEZ Area.
Not in Use, Needs to be remove before
February,2017




Figure 2: List of Project Affected Facilities for the construction of
230 kV Thanlyin - Thilawa Transmission Line.

13) : Street Lamps along the Dagon - Thilawa
Road in Thilawa SEZ Area.
Not in Use, Needs to be remove before
February,2017
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Abbreviated Land Acquisition Plan of 230kV Transmission and Substation Development Project
for Sub-Project for Electric Power Development in Thilawa Area

Appendix-F: Crop compensation calculated
by the crop compensation
committee
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