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Initial Environmental Examination (IEE) Report for the generation of Electricity form Namp-Lein Steam
Mega Myanmar Energy Company Limited

1. Executive Summary

This is the Initial Environmental Examination (IEE) report for the generation of Electricity
from the Namp-Lein stream with the ‘Run-of-River’ hydropower project to be implemented
by Mega Myanmar Energy Company Limited. The project is located about 11.5 kilometers
from the Mong Ping Township. The main objective of the proposed project is to distribute
electrical energy to the Mong Ping Town for various kinds of regional development activities
including small and medium enterprises (SMES).

The government inspection teams visited the proposed area before the project was started.
The inspection team from Environmental Conservation Department from Taunggyi visited
the project site during November 2015 and give comments to carry out IEE study for the
project. The inspection team from the Forest Department also visited and gave
recommendation that the land for the project was not under the jurisdiction of the Forest
Department. The inspection team from Settlement and Land Records Department also visited

the site and informed that the land category of the project area was assessed as a vacant land.

The proponent has commissioned E Guard Environmental Services Company Limited as
consultant to carry out the study for the Initial Environmental Examination (IEE) of this
project. Thus, site reconnaissance survey, environmental quality measurements and
secondary data collections were carried out during December 2015 to get the baseline data.
The existing laws and regulations are applied for the preparation of this IEE report including
the Environmental Management Plan (EMP).

The project activities may cause impacts on environment, ecological resources and human
and also socioeconomic condition of the local people. However, there are not much negative
impacts due to the nature of the project. As the project is to generate electricity, it can

stimulate the development of the region.

There is concern about landslide and soil erosion due to the excavation work and removal of
vegetation cover. Nevertheless, retaining wall will be constructed along the steep-slope areas
and replanting of fast growing indigenous tree species will be done to compensate loss of
vegetation cover and also to improve the aesthetic value. The project will not use all the
water in the stream and the acceptable level of water will be left in the downstream. Thus

there is no serious impacts on the riparian and terrestrial communities in the downstream. The
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Recommendation is made in EMP for the extraction of sand and aggregates, not to extract at
the same place for a long time as it can change not only the stream channel but also the flow

rate.

The Corporate Social Responsibility (CSR) programs are also taken into account in the EMP.
The proponent commitment that they will use 2% of the net profit for the sake of local
communities as CSR plan. Moreover, Mega Myanmar Energy Company Limited should
organize Health, Safety and Environment (HSE) team to accomplish CSR and to review EMP

regularly for the improvements and modification.

Opinion of the local people and stakeholder effected by the development of the proposed
project are taken into account to formulate EMP. So, public consultation and information

disclosure were held on 28" Jan 2016 at the Mong Ping Town.

For Web  Disclosure :  http://www.mediafire.com/folder/0z2mp4hio72ts/Namp-
Lein_Hydropower_Project
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2. Introduction

2.1 Background of the Study

This report is the Initial Environmental Examination (IEE) for the generation of electrical
energy from Namp-Lein stream with the run of river type hydropower project proposed by
the Mega Myanmar Energy Co., Ltd. The proposed project aimed to generate electrical
energy from then Namp-Lein stream with Built-Own-Operate (B.0.O) system and to
distribute electricity to the Mong Pingand to its countryside for many regional development
activities. With the good aims, the proponent signed the Memorandum of Understanding
(M.0.U) with the Ministry of Electric Power, State Government on 19" February 2015.

According to Myanmar Environmental Conservation Law 2012, the proponents of every
development project in the country have to submit an Environmental Management Plan
(EMP) or Initial Environmental Examination (IEE) or Environmental Impact Assessment
(EIA) to the Ministry of Environmental Conservation and Forestry (MOECAF). On behalf of
MOECAF, the Environmental Conservation Department (ECD) which is one of the six
departments under the MOECAF, responsible for implementing National Environmental
Policy, strategy, framework, planning and action plan for the integration of environmental
consideration into in the national sustainable development processes. Thus, an inspection
group from Taunggyi ECD visited to the project site from 20" Nov 2015 to 22" Nov
2015.Base on the nature of project, the inspection team gave comments that it will not be
necessary to build a big dam, only a diversion weir will suffice. Waste generations
(hazardous wastes, excavation waste and removal of vegetation)and intensities of impacts on
social and natural environment should also be taken into consideration. ECD made final
decision to prepare an Initial Environmental Examination (IEE) and to develop a

comprehensive Environmental Management Plan (EMP).

To complete the requires of ECD, Mega Myanmar Energy Co., Ltd. commissioned E Guard
Environmental Services Co., Ltd. for environmental studies and to prepare this report that
will be submitted to ECD.

The Initial Environmental Examination (IEE) report is prepared to assess the potential
impacts of the said project and to formulate, implement and monitor the environmental

protection measures in the phases of its construction, operation and decommission in order to
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reduce environmental impacts

its operating efficiency.

2.2 Detail information of
Company Name -

Contact Person -
Contact Phone number -

Company Address -

Email -

Initial Environmental Examination (IEE) Report for the generation of Electricity form Namp-Lein Steam

Mega Myanmar Energy Company Limited

or to be minimum impact to the environment and to increase

the project proponent
Mega Myanmar Energy Company Limited

U Zaw Min

+959 428 315 177

No. (116), Zizawa Street, Kanauk Block, Taunggyi,
Southern Shan State, Myanmar.
hydroman.2005@gmail.com

Managing Director

v

Work Manager

Engineers &
Technicians

Incharge (Q.A)

Site Engineers & |  Incharge Accounts & Incharge
Technicians Marketing || Admin.Manager | Purchase

v v

Project Manager Senior Executive

Office Incharge Office Asistance

Figure 2.1 Organization Structure of Mega Myanmar Energy Company Limited

2.3 Scope of Work

The scope of study for the Initial Environmental Examination (IEE) report will vary on the

scale and type of the development project. In this IEE, it was studied to cover the generation

of electricity from Namp-Lein stream. This IEE is based on consideration of resource

conservation and pollution abatement such as water pollution, air pollution, solid waste, noise

and vibration, dust emission, occupational safety and health and socioeconomic impact and

impact to the biodiversity, prevention, maintenance and operation of environmental control

system, transport system. The site survey and field survey for environmental quality were
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carried out by E Guard Environmental Services Company Limited having experiences in

conducting environmental assessments for various kinds of development projects.

A reconnaissance study was performed the study teams from eGuard for all site-related
environmental issues and baseline data were also collected from possible sources of pollution
by using appropriate measuring devices. Data interpretation and analysis were made based on
those collected data for the present and future conditions. In this report, recommended

mitigation and monitoring measures were also included to reduce environmental impacts.

2.4 Study Team for Environmental Studies

This environmental study is to prepare IEE report for Mega Myanmar Energy Co., Ltd.
conducted by E Guard Environmental Services Co., Ltd. The team has measured baseline
primary data of air quality including ambient gas condition, water quality, noise level, and
weather data by using appropriate measuring instruments. Data for socioeconomic
information and existing biodiversity condition near to the proposed project area was
obtained from available secondary data sources. Data interpretation and analysis are made
based on the collected baseline data and also from secondary for the present and foreseeable
conditions and impacts on both socio-economic and environment. Suitable mitigation
measures for impacts are proposed in Environmental Management Plan to reduce to

acceptable levels.

2.4.1 E Guard Study Team Members’ Responsibilities for IEE

U Soe Min is an acting director at E Guard Environmental Services Co., Ltd. He is a Civil
and Environmental engineer. He received B.E. (Civil Engineering) from RIT, Yangon, in
1984, and M.E. (Environmental Technology and Management) from AIT, Bangkok, in 2001.
He had worked for Irrigation Department, Ministry of Agriculture for 8 Years. He had
involved in local and international projects relating to civil, water resources and
environmental projects in Myanmar, Thailand and Singapore. He was an ex-JICA participant,
a member of MES, and AIT alumni. Currently he is undertaking as a director responsible for
environmental business development, environmental monitoring and data acquisition, and

been involved in ESIA projects as a consultant and project manager.
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Daw Yinn Mar Swe Hlaing, a consultant, got a bachelor’s degree in soil and water
management at Yezin Agricultural University and completed postgraduate studies from the
University of Tokyo. In recent years, she has been involved in ESIA study of international
funding and government supported projects, especially JICA projects. She has worked
extensively as project leader in environmental and social impact, and resettlement studies in
the implementation of road and bridges improvement, and upgrades in circular railway line
projects. She has led socio-economic survey as well as stakeholder engagement aimed to

develop a core understanding between affected communities and project owner.

Daw Aye Aye Soe is Associate Consultant, who holds Master of Science in Geography,
specialized in Land Use, University of Dagon, Myanmar, in 2014. She has two-year
experience in Social Impact Assessment, and also have experiences with applied GIS
including Planning and Identifying, Coordinating, Plant Diversity calculating, Database, Data

Analysis.

U Zin Ko Ko Oo is an Environmental Specialist, who received his Bachelor Degree in
Forestry from the University of Forestry in 2013. He has more than 2 year experiences in
environmental fields, which include reconnaissance surveys, environmental risk assessment
and remediation. His responsibilities is concerning with project management and compilation
of the report for development of the projects, including public and stakeholder’s consultation.
He also has experiences in participating in implementation and preparations of EIA reports
and RAP reports and in communication with clients, regulators such as analytical laboratories

and water sampling techniques. He is also familiar with conducting social survey.

U Myat Thu Kyaw is a Project Assistant, who received his Bachelor Degree in Forestry from
the University of Forestry (Yezin) in September 2014. He has National Forestry Inventory
experiences in MOECAF from December 2014 to February 2015 and another experience is to
cooperate with clients and to measure and interpret environmental qualities including air

quality, water quality and noise level.
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U Si Thu Lwin is matriculates and they have more than 2 years of surveyor experience. They
specialize in instrumentation and field data collection of environmental condition of the site

and measuring of environment baseline data.

Board of Directors QMR Team
Managing
Operation Administration
Supporting Biological Physical Social Finance Store
Database Flora, Geology Socio — Sale Logistic
L Fauna Hydrology Economic
Legislation Meteorology Procurement
Gis Aquatic, Stakeholder
Marine Data Analyst Engagement,
N RAP, CSR
Ecology EQ Survey,
Monitoring Heritage
Culture
Religion
Archaeology
Ethnicity

Figure 2.2 Organization Chart of eGuard
(As of February)

Full Address of the company conducting IEE is:

E Guard Environmental Services Co., Ltd.

No. 99, MyaKanThar Lane, NyeinChanYay Street

10 Miles, Pyay Road, Saw BwarGyi Gone

Insein Township, Yangon 11011

Union of Myanmar

Tel: 01 667953, Fax: 01 6667953, Mobile +959 448001676
URL: www.eguardservices.com

Skype: eguardenvironmental
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3. Policy, Legal and Institutional Framework

3.1 Current Principals Legislations concerning with Environment Conservation
1. Conservation of Water Resources and Rivers Law, 2006

2. Environmental Conservation law,2012

3. Environmental Conservation Rule, 2014

4. National Land Use Policy, 2016

5. The Protection of Wildlife and Conservation of Natural Areas Law,1994
6. The Water Power Act, 1927

7. Environmental Impact Assessment Procedure, 2015

Table 3. 1 Current Legislations Concerning with Environment Conservation
Current principal Legislations Concerning with the Environment Conservation

Laws and Regulations | Description
Constitution 2008
Section 45 The Union shall protect and conserve natural environment.
Section 390 (b) Every citizen has the duty to assist the Union carrying out the
environmental conservation.

National Environmental Policy (1994)

To achieve harmony and balance between socio-economic, natural resources and

environment through the integration of environmental considerations into the development

process enhancing the quality of the life of all its citizens.
Environmental Conservation Law, 2012

This law concerns for the conservation, management, beneficial use, sustainable use of the

environmental natural resources.

Objectives: Section 3 a) to enable to implement the Myanmar National Environmental
Policy;

b) to enable to lay down the basic principles and give guidance for
systematic integration of the matters of environmental
conservation in the sustainable development process;

c) toenable to emerge a healthy and clean environment and
to enable to conserve natural and cultural heritage for the
benefit of present and future generations;

d) to reclaim ecosystems as may be possible which are starting to
degenerate and disappear;

e) to enable to manage and implement for decrease and loss
of natural resources and for enabling the sustainable use
beneficially;

f) to enable to implement for promoting public awareness and
cooperation in educational programmes for dissemination of
environmental perception;

g) to enable to promote international, regional and bilateral
cooperation in the matters of environmental conservation;

h) to enable to cooperate with Government departments,
Government organizations, international organizations, non-
government  organizations and individuals in matters of
environmental conservation.

10
Prepared by eGuard ZKKO



Initial Environmental Examination (IEE) Report for the generation of Electricity form Namp-Lein Steam
Mega Myanmar Energy Company Limited

Current principal Legislations Concerning with the Environment Conservation

Laws and Regulations | Description

a) laying down, carrying out and monitoring programmes for
conservation and enhancement of the environment, and
for  conservation, control and abatement not to cause
environmental pollution;

b) prescribing environmental  quality standards including
standards on emissions, effluents, solid wastes, production
procedures, processes and products for conservation and
enhancement of environmental quality;

c) submitting proposals to the Committee for economic incentive
mechanisms and terms and conditions which may not affect the
environment or cause least environmental affect for sustainable
development in addition to legal affairs and guidelines relating
to environment;

d) facilitating for the settlement of environmental disputes and, if
necessary, forming bodies to negotiate such disputes;

J) prescribing the terms and conditions relating to effluent
treatment in industrial estates and other necessary places and
buildings and emissions of machines, vehicles and mechanisms;

k) negotiating, cooperating and implementing in respect of
international, regional and bilateral agreements, instruments and
programmes relating to matters of environment;

I) implementing the international, regional and bilateral
agreements accepted by Myanmar  for  environmental
conservation and enhancement of environmental quality in
accord with the guidance adopted by the Union Government or
the Committee;

m) causing to lay down and carry out a system of
environmental impact assessment and social impact assessment
as to whether or not a project or activity to be undertaken by
any Government department, organization or person may cause
a significant impact on the environment;

n) laying down guidances relating to the management,
conservation and enhancement of environment for the matters
of protection of ozone layer, conservation of biologial diversity,
conservation of coastal environment, mitigation and adaptation
of global warming and climate change, combating
desertification and management of non-depleting substances
and management of other environmental matters;

0) managing to cause the polluter to compensate for
environmental impact, cause to contribute fund by the
organizations which obtain benefit from the natural
environmental service system, cause to contribute a part of
the benefit from the businesses which explore, trade and
use the natural resources in environmental conservation
works;

Provisions of Duties and Powers relating to the Environmental Conservation of the Ministry:
Section 7
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Current principal Legislations Concerning with the Environment Conservation

Laws and Regulations | Description

Environmental Quality = The Ministry may, with the approval of the Union Government and

Standards: Section 10 | the Committee, stipulate the following environmental quality

standards:

a) suitable surface water quality standards in the usage in
rivers, streams, canals, springs, marshes, swamps, lakes,
reservoirs and other inland water sources of the public;

b) water quality standards for coastal and estuarine areas;

¢) underground water quality standards;

d) atmospheric quality standards;

e) noise and vibration standards;

f) emissions standards;

g) effluent standards;

h) solid wastes standards;

i) other environmental quality standards stipulated by the Union
Government.

Monitoring: Section 13  The Ministry shall, under the guidance of the Committee,

maintain a comprehensive monitoring system and implement

by itself or in co-ordination with relevant Government
departments and organizations in the following matters:

b) transport, storage, use, treatment and disposal of pollutants and
hazardous substances in industries;

c) disposal of wastes come out from exploration, production and
treatment of minerals, industrial mineral raw materials and
gems;

d) carrying out waste disposal and sanitation works;

e) carrying out development and constructions;

f) carrying out other necessary matters relating to environmental
pollution.

Responsibilities of project proponent/business owner for reducing environmental impact

Section 14 A person causing a point source of pollution shall treat, emit,
discharge and deposit the substances, which cause pollution in the
environment in accord with stipulated environmental quality
standards.

Section 15 The owner or occupier of any business, material or place, which
causes a point source of pollution, shall install or use an on-site
facility or controlling equipment in order to monitor, control,
manage, reduce or eliminate environmental pollution. If it is
impracticable, it shall be arranged to dispose the wastes in accord
with environmentally sound methods.

Section 16 A person or organization operating business in the industrial estate

or business in the special economic zone or category of business

stipulated by the Ministry:

a) is responsible to carry out by contributing the stipulated cash or
kind in the relevant combined scheme for the environmental
conservation including the management and treatment of waste;

b) shall contribute the stipulated users charges or management
fees for the environmental conservation according to the
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Current principal Legislations Concerning with the Environment Conservation

Laws and Regulations | Description
relevant industrial estate, special economic zone and business
organization;

c) shall comply with the directives issued for environmental
conservation according to the relevant industrial estate,
special economic zone or business.

Conservation of Natural Resources and Cultural Heritages
Section 18 The relevant Government departments and Government
organizations shall, in accord with the guidance of the Union
Government and the Committee, carry out the conservation,
management, beneficial use, sustainable use and enhancement of
regional cooperation of the following environmental natural
resources:
a) forest resources;
b) land resources;
c) fresh water resources including underground water;
d) mineral resources;
e) agricultural resources;
f) fisheries resources;
g) marine resources;
h) natural ecosystems;
1) natural areas, wildlife, natural plants and biological diversity;
j) other natural resources stipulated by the Union Government.
Environmental Conservation Rules 2014

Rule 58 The Ministry shall form the EIA Report Review Body with the
experts from the relevant Government departments, organizations.
Rule 59 The Ministry may assign duty to the Department to scrutinize the

report of EIA prepared and submitted by any organization or
person relating to EIA and report through the EIA Report Review
Body.
Rule 61 The Ministry may approve and reply on the EIA report or IEE or
EMP with the guidance of the Committee
National Land Use Policy, 2016
Part 1l Land Use Administration,
Chapter (I1) Determination of Land Type and Land Classification
Section 13, (c) Other land (Urban land, village land, religious land, public land,
government administrated vacant, fallow, virgin land and
wasteland that are not classified as forestland and agricultural land,
etc.).
Part I11 Planning and Changing Land Use,
Chapter ( 111 ) Changing Land Use by Individual Application
Section 28 In order to protect the land use rights of existing land users in
affected and surrounding areas, procedures will be developed on
providing public notice, information sharing and right to appeal,
when determining whether an individual application for land use
change, that is submitted to respective ministries, government
departments or agencies, is permitted or not.
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Current principal Legislations Concerning with the Environment Conservation

Laws and Regulations | Description
Conservation of Water Resources and Rivers Law, 2006

In this law attains, by all means of water resources above and underground within

boundaries of rivers and creeks, banks and waterfronts. In this expression also includes

water resources that flow into rivers and creeks. This law concern toward the protection and

conservation of water resources and rivers system both above and underground.

Objectives: Section 3  a) to conserve and protect the water resources and rivers system

for beneficial utilization by the public;

c) to contribute to the development of State economy through
improving water resources and river system;

d) to protect environmental impact.

Provisions of Duties b) notifying the land boundary as waterfront boundary adjoining
and Powers relating to with bank boundary required to carry out the works of bank
the Ministry of protection, waterway training and river-creek improvement;

Transport: Section 4 f) communicating with local and foreign government departments
and organizations for conservation of water resources, rivers-
creeks and carrying out thereof;

g) carrying out in accordance with the relevant international
conventions, regional agreements and bilateral agreements for
environmental conservation implemented by the Union of
Myanmar for conservation of water resources, rivers and creeks.

Miscellaneous

Section 30 Any government department and organization or any person
desirous of constructing drainage, utilizing river water intake,
constructing bridges spanning rivers, connecting underground pipe,
connecting underground electric power cable, connecting
underground telecom cable or digging in rivers and creeks, bank
boundary and waterfront boundary, under the requirement of work,
shall in order not to adversely affect the water resources and rivers
and creeks, carry out only after obtaining the approval of the
Ministry of Transport.
Section 31 The relevant Ministry, government department and organization
shall, in respect of works contained in sub-sections (c) and (g) of
section 6, grant permission on works that may be permitted under
their authority only when the recommendation of the Directorate
has been obtained, in order not to adversely affect the water
resources, rivers-creeks and watercourses.

Section 32 Notwithstanding anything contained in any of the existing laws,

action shall only be taken under this Law on matters relating to the

maintenance and protection of water resources and rivers and
creeks.
The Water Power Act, 1927

When rules made under this Act prescribe licences for the use of any public water for
obtaining energy or for mining operations. The term “public water” shall mean a collection of
water, whether running or still, which is not the subject of private property exclusively,
situate on, or flowing over or to, any land to which the State has any title in possession or in
future, or in respect of which the Government has a right to use water for obtaining energy or
for mining purposes.
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Current principal Legislations Concerning with the Environment Conservation

Laws and Regulations | Description
Environmental Impact Assessment Procedure, 2015

EIA,IEE Project size required for IEE Project Size required for EIA
Categorization for Study Study

electricity generation | Electricity generation of the | Electricity generation of the
capacity 1MW to under | capacity over 15MW or Forebay
15MW or Forebay tank size of | tank size of over (20,000,000
under (20,000,000 cubic | cubic meter) or catchment area
meter) or catchment area | over (400 ha)

under (400 ha)

Other than the related laws and regulations listed in Table 3.2, there are some laws
concerning environmental management for the projects developed in Myanmar are as

follows:

Electricity Law, 1984

Freshwater Fisheries Law, 1991
The Underground Water Act, 1930
The Retaining wall Act 1909

R

Table 3. 2 Related Laws and Regulations Concerning with Environmental Management
Electricity Law, 1984 |
This law is concerning with the exploration, production, transmission, distribution and usage
of electricity and it involves inspection matter for the safety use of electricity.

Freshwater Fisheries Law, 1991
This law concerns, by all means of freshwater fisheries waters, fish, fishery, fishing, fishing
implement and fishing vessels. The objectives of this law are; to further develop the fisheries;
to prevent the extinct of fish; to safeguard and prevent the destruction of freshwater fisheries
waters; to obtain duties and fees payable to the state; to manage the fisheries and to take

action in accordance with the law.
Underground Water Act, 1930 |

This Act, it is expedient to conserve and protect underground sources of water supply.

The Retaining wall Act 1909 |
In this Act attains, by all means of any retaining wall constructed for the purpose of
excluding, regulating or retaining water, and includes all earthen walls, dams, canals, drains,
piers, groins, sluices, buildings, water-gauges, bench-marks and other works subsidiary to
any such retaining wall.

3.2 Current Principal Legislations Concerning for the Social Safety and

Security
The law and regulation related to the social safety and security consideration are listed below;

1. Fire Brigade, 2015
2. Labour Organization Law, 2011
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3. Labour Organization Rule, 2012
4. Social Security Law, 2012
5. The Union of Myanmar Public Health Law, 1972

Table 3. 3 Current Principal Legislations Concerning for the Social Safety and Security

Fire Brigade; Focal Ministry for Fire and Disaster Management, 2015

The Ministry of Social Welfare, Relief and Resettlement is the ministry for emergency
management. Under the Ministry, Department of Social Welfare (DSW), Relief and
Resettlement Department (RRD) and Fire Services Department (FSD) are set up and
Relief and Resettlement Department (RRD) for disaster management.

Objective: Section 3 {a) to the lives and properties of the people;
b) to the State owned capital investment;
c) to form and train firemen to become the reserve force of the

State

Provisions of Duties | a) fire precaution,
and Powers relating to i b) fire prevention,

the Myanmar Fire c) fire extinction,

Services Department | d) social humanitarian services,

(FSD): Section 4 e) to form and train firemen to become the reserve force of the
State

Peace and Development.
Labour Organization Law, 2011
This law concern towards the organization which protect the rights of the workers and to
have the good relations among the workers or between the employer and worker and to
enable to form and carry out the labour organization systematically and independently.
Labour Organization Rule, 2012
Rule 22 The labour organization shall have the right to prepare its rules or
constitution, or to elect the Executive Committee members and
representatives freely in accord with these rules.
Rule 23 The labour organization shall determine its representatives for
carrying out negotiations with the employer with a view to
determining terms and conditions of employment in settling the
collective bargains of workers in accord with the labour laws. The
officials of the organization may also provide trainings for the
development of the knowledge and skill of workers and in carrying
out for the welfare of the workers.

Social Security Law, 2012
This law mainly concern for the social welfare, social security and labor rights.

Obijectives: Section 3 | a) to support the development of the State’s economy through
the development of production by causing to enjoy more
security in social life and health care by the workers who are
major productive force of the State by the collective guaranty of
the employer, worker and the State;

b) to enjoy more security in social life and medical care by the
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public by effecting their insurance voluntarily;

c) to raise public confidence upon the social security scheme
by providing benefits which are commensurate with the
realities;

d) to have the right to draw back some of the contributions paid by
the employers and the workers as savings, in accord with the

stipulations;
e) to obtain the right to continued medical treatment,
family assistance benefit, invalidity benefit,

superannuation benefit, survivors' benefit, unemployment

benefit, the right to residency and ownership of housing

after retirement in addition to health care and pecuniary

benefit for sickness, maternity, death, employment injury of

the workers.

The Union of Myanmar Public Health Law, 1972
The Penal Code, 1861 of Offences Affecting the Public Health, Safety, Convenience,
Decency and Morals
Chapter 14 a) Public nuisance.

b) Negligent act likely to spread infection of disease dangerous to
life.

c) Malignant act likely to spread infection of disease dangerous to
life.

d) Disobedience to quarantine rule. Fouling water of public spring
Or reservoir.

e) Making atmosphere noxious to health.

f) Negligent conduct with respect to poisonous substance.

g) Negligent conduct with respect to fire or combustible matter.

h) Negligent conduct with respect to explosive substance.

i) Negligent conduct with respect to machinery.

j) Negligent conduct with respect to pulling down or repairing
buildings.

k) Negligent conduct with respect to animal.

I) Punishment for public nuisance in eases not otherwise provided
for.

3.3 Laws and Regulations Related to Land Issue

As the present project comprises land acquisition and resettlement, present study also
emphasize significant laws which have govern the issues related to land, land administration
and land ownership in Myanmar since in the British Colonial time to the present day.

1. Farm Land Law, 2012

2. Farm Land Rules, 2012

3. Fellow, Vacant and Virgin Lands Management Law, 2012

4. Fellow, Vacant and Virgin Lands Management Rules, 2012
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4
5. The Land Acquisition Act, 1894

Table 3. 4 Laws Related to Land Issue
Farmland Law, 2012
The law introduces right to use the land to farmers through land use certificate and acquiring
the farmland for other purpose.

Farmland Rules, 2012
This rules detailed the eligibility of farmer or organization for the process of acquiring land
use certificate, the role and responsibility of farm land committee in various level and the
application process of land use certificate.

Fellow, Vacant & Virgin Lands Management Law, 2012
Stipulation of claiming unused land to usable in form of agriculture, livestock, mining &

government allowable other purpose.

Fellow, Vacant and Virgin Lands Management Rules, 2012
This rules dedicate to the process of application and approval of the unused land for various
puUrposes.
Consideration for calculating a suitable amount of compensation is to be made as quick as
possible for affected person when the land is acquired by the government. Government has
authority to acquire the land under this Act not only for public purpose but also for business
reasons for the companies at that time.

3.4 International Guidelines and Standards

The following suitable international guidelines and standards will be referred for
implementation of the Environmental Management Plan (EMP) of the proposed project.

e World Bank Safeguard Policies;

e The IFC performance standards;

e World Commission on Dams (WCDs); and

e The International Hydropower Association (IHA) Sustainability Guidelines and
Sustainability Assessment Protocols.

International Hydropower Association (IHA) Sustainability Guidelines (2004)

The IHA Sustainability Guidelines (SGs), were published in February 2004 and has
developed Sustainability Guidelines and an associated Compliance Protocol that provide a
frame work for good practice. The IHA Sustainability Guidelines set out basic principles that
promote greater consideration of social responsibility, economic development and

environmental protection. These principles, include the following;

¢ policy framework,

¢ the role of governments,

e decision-making processes,

e environmental aspects of sustainability,
e social aspects of sustainability and
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e Economic aspects of sustainability.
3.5 Authorized Institution

The Ministry of Environmental Conservation and Forestry (MOECAF) was reformed in
September, 2011 from the Ministry of Forestry to be the focal point and coordinating agency
for environmental management. Under the guidance of MOECAF, the Environmental
Conservation Department (ECD) was established in October, 2012. ECD is the department
responsible for managing the EIA process in Myanmar. The comments of MOECAF on the
development of Electricity generation Project proposed by Myanmar Mega Myanmar is as
follows.

e Describe the project activities and electricity generation steps in order to avoid the
potential impacts on the environment, social and health that may be produced by the
implementation of the proposed project. The machinery and equipment should be
least impact to the environment and to apply modernized technologies.

e The opinions and comments of the local people on the proposed project should be
taken into consider and the proponent should participate in local development
activities.

e According to the Chapter (2), Paragraph (9) of the Environmental Impact Assessment
procedure (draft), Initial Environmental Examination (IEE) should be prepared in
commissioning with third party so as to mitigate the impacts on the environment,
social and health.

e Based on the results of IEE studies, in order to minimize the environmental and social
impacts, Environmental Management Plan (EMP) including waste management plan
and monitoring plan with proper allocation of budget for mitigation measures should
be prepared.

e During the implementation of the proposed project, the environmental policy,
environmental laws and procedures, guidelines should be abided by along with laws
and regulations prescribed by other related Ministries.
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4. Project Description and Alternatives Selection

4.1 Project Background, Objectives and Descriptions

This project is to generate electrical energy from the Namp-Lein Stream by run of river
design with diversion weir and construction of Hydropower house. This project is
implemented by Mega Myanmar Energy Company Limited with the good aim of supporting
mechanism for regional development activities. It is estimated to produce 700KW-1000KW
of electricity near the Namp-Lein Stream in Hta Naung Village (7 mile village), Mong Ping
Township, Keng Tung District, eastern Shan State, Myanmar. The project is located about 8
kilometers distance from the Mong Ping Township. The main objective of the proposed
project is to distribute electrical energy to the Mong Ping for various kinds of regional
development activities including small and medium private enterprise (SMESs).

The Namp-Lein stream originates from a stream about 37 kilometers northeast to the Mong
Ping and it is connected with a steam that flows from the Kham Pop Village; 16 kilometers
eastern of the Mong Ping and finally combines with the Namp-Puu stream comes from the
MongPuu Village; about 8 kilometers away from the Mong Ping Township and formed
Namp-Leain Stream. The Namp-Lein stream finally flows to Namp-Khar River
approximately 30 kilometers away from the Mong Ping. During the feasibility study it is
found that the amount of running water in the Namp-Lein Stream is large quantity and the
flow rate is very fast. The feasibility study was carried out by Mega Myanmar Energy
Company Limited during April and May 2015.

Currently, government owned generator, small private hydropower and solar power are
energy sources used to generate electricity in Mong Ping. The installed small private
hydropower capacities and solar plates are sufficient only for domestic uses, not enough to
distribute to the whole town. For the whole town, the electricity supply is currently managed
by the Myanmar Electric Power Enterprise (MEPE) using diesel generators. The existing
government owned generator’s capacity is 300 KVA. The existing generator cannot supply
the town for whole day. So this generator is used to distribute only on every 6:00 pm to 8:30
pm only. Thus the supply of the electrical energy for the whole day for the town is still
needed. This is why the Mega Myanmar Energy Company Limited planned to implement this

project.
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4.2 Project Location, Overview Map and Site Layout Maps

The Namp-Lein stream water flows from east to west and parallel with Keng Tung — Mong

Ping highway road. This stream is the confluence of Namp-Lein stream and Namp-Puu

stream. The diversion weir and intake structure will be constructed near the junction of the

streams, which is 8 kilometers away from the Mong Ping and the hydropower house will be

constructed 6kilometers away from the Mong Ping. So the approximate distance from the

diversion weir and the hydropower house is 2 kilometers.
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Figure 4. 1 Location showing Project Site and Mong Ping Town
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Figure 4. 3 Layout map of the Powerhouse

4.3 Comparison and Selection of the Alternatives
Some alternatives to the proposed project were considered in the early stages of the project

design. This considered the different options available in order to avoid or reduce any adverse

environmental and/or social impacts.
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The different options included:

No Project: (i.e. no hydropower project would be conducted): no project alternative means

there will be no further generation of electricity from the Namp-Leinstream. As electricity

can greatly assist the development of the region, the option on no project alternative should

not be considered conceptually or practically.

Run of River by diversion weir and channel: It is the generation of electricity from normal

flow of water by connecting with channels by the diversion weir without blocking the normal

stream and remain the minimum water flow in the stream. Since it is not blocked the running

water, there is no need worry about water requirements for the agricultural lands in

downstream and for the disruption of the existing stream. The other advantage is that the

stream flow is fast enough to generate electricity even during dry summer season with slow

water flow rate. The costs of construction for its components (diversion weir, water intake

structure, channel, sluice gates) are not much expensive. So electricity generation by this

alternative is considered to be selected for above reasons and economic feasibility.

Figure 4. 4 Alternative Selection

Length of channel and distance of Diversion weir and forebay tank : The flow of Namp-

Lein Stream is very fast due to the small waterfall, many slopes, and the amount of water

much. However, the distance between diversion weir and forebay tank is important. If the

distance of the diversion weir and forebay tank is close: shorter channel, the required amount

of water and required flow cannot be supported. Thus, the suitable distance of the diversion

weir and forebay tank for this project is 1.5 kilometer means the length of the channel is 1.5

kilometer in order to get the required headrace within elevation different of 55meter.
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Installed turbine capacities and number: The installed capacity of turbine is a vital role in
generation of electricity because it have to be systematically calculated with the flow rate,
amount of water flow with times and the productive capacity of the electricity. Thus the
project proposed alternative selections for the turbines. The first one is to install only one
turbine with the capacities of 1000KW. Another alternative is to install three turbines with
the capacity of 350KW each. Since the nature of project is ‘Run Of River’ type, there is less
water in the stream during summer. So, the only one turbine cannot generate electricity all the
time. However, installation of three turbine with the capacity of 350 KW each can generate
electricity all the time even in dry season by running of one or two turbine/s. According to the

above comparison, the installation of three turbines is recommended.

4.4 Description of the selected alternative

The water flows from the sources to the Namp-Lein stream is huge. Although there are some
curves and bend, many slopes are present along course the stream. Most of the slopes are
gently sloping and rolling to lower levels and creates a favor to flow rate rapidly. Then it is a
good source to generate electricity without water logging and flooding to the agricultural and

farm lands along the stream due to the rapid flow.

(a) Available Headrace of the Water
The rapid flow of water is occurred as the stream is sloping down to the lower levels
with small waterfalls formed along course of the stream. It is favorable to generate
electricity with the required headrace height 55 meter within the stream length of 1.5
kilometer for the generation of electricity of 700 KW-1000 KW. Therefore, the most
suitable situations fir generation of electricity can be found at the proposed site which
is not concerning with cultivated land, road networks and far from residential areas.

(b) Generation of Electricity with Minimum Impacts to Environment
Namp-Lein stream is a free flowing stream and even in case of flooding during the
rainy season, seldom reach the residential areas, agricultural lands and Keng Tung —
Mong Ping highway road. After feasibility study, it was found that the selected
project site is not included in the reserved forests, the protected public forests,
agricultural lands and residential areas. The project location is situated at the vacant
land. There is no need of large extent of land for catchment area so that there is low
risk of flooding the vacant lands, agricultural lands, the highway road and even the

villages in comparison with building a big dam. The structures such as water intake,
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diversion weir, channel, and powerhouse required for generation of electricity by ‘run
of river’ is simple to construct and the impacts on the land and existing forest
resources will be minimized. As the project’s design is electricity generation with ‘run
of river by diversion weir’, there is no need to block the normal running water and

hence the impact on the aquatic ecosystem is minimal.

4.4.1 Construction Activities

The required facilities for the generation hydropower include diversion weir, water intake
structure, open channel, forebay tank and power house. All facilities for proposed project and
the highway road will be located on the opposite banks of the stream. So a temporary bridge
will be constructed near the project site to transport machineries and equipment and materials
needed for the construction activities. After completion of some of the construction activities,

a permanent bridge will be changed at the same place to replace of the temporary one.

(a) Diversion Weir
During the rainy season, there are mass sedimentation and increase of water volume
in the stream. While planning design for the diversion weir, it is needed to consider
for long term stability and strength of diversion weir. A number of sand and silt
excluder pipes and siltation ponds will be included in the proposed design. After
collecting limited amount of sand and silt, the sluice gates beside the excluders will be
opened to the connected spillway to remove collected sediments. During heavy
raining season, the rapid water flow rate can be reduced by opening spillway and sand
excluder pipe and also lowering down the head race to over flow to the main stream.
By doing this, the effect on diversion weir due to the increasing amount of water and
accelerated water flow can be minimized.

(b) Intake infrastructure
The intake structure will be located continuous next to the diversion weir. In the
proposed design, it is recommended to flow the water through trash rack and silting
basin before diverting the channel from the sluice gate to adjust the flow of water to
the channel. In doing so, unnecessary things including waste and siltation can be
minimized and will prolong the stability of intake structure and diversion channel. In
addition, the installation of sluice gate at the intake structure will assist the removal of

sediments as and when needed.
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(c) Open Channel
The open channel will be constructed on the other side of the Mong Ping — Keng
Tung highway road i.e., the channel and the road will be on each side of the Nan-
Peain stream. The flow rate of the water is properly designed so as to ensure smooth
flow without damaging the open channel. The channel will be made of concrete
structure on good soil conditions and steel or iron pipe on poor soil conditions. The
length of the channel is approximately 2 kilometers and its width will be 6 meters at
the top and 3.5meters at the bottom. There is no houses and farming along the route of
the channel. The sand and silt excluder basins will be put along the channel as
necessarily.

(d) Forebay tank
In addition, the forebay tank will consist of silting basins, by pass or over flow, trash
rack and sluice gate. In the silting basins, silt extruder pipe should be installed so as to
remove silt. The selected site should have enough soil bearing capacity to ensure the
sustainable of the forebay tank. That is why in the design of forebay tank, the extent
of silting basin and the location of the bypass or overflow is duly considered. Before
water flowing to the penstock through forebay tank from channel, it should be
arranged to contain sediments in the silting basin and also filtering waste in the trash
rack so as not to disturb the flow of water and running of turbine. The capacity of the
forebay tank is 186 cubic meter or 41,000 gallons.

(e) Penstock
A systematically calculated design with steel structure for penstock with required
thickness and size will be required to withstand the pressure of water from 55 meter
height. It is also needed to consider about consequences of the shrinking and
expending of penstock due to the fluctuation of temperature such as the concrete pipe-
anchors etc.,. The installation expansion joints are the solution to solve that kind of
cases. So the expansion joints should be installed in the necessary places.

(F) Powerhouse
Powerhouse will be constructed 110 meters distance from forebay tank and it will be
located on the same side with the diversion weir, the intake structure, the channel and
the forebay tank. The powerhouse will include main powerhouse, reserve buildings,
assembly and maintenance building. In the powerhouse, there will be 3 pairs of
turbine generator with the installed capacity of 350 kW each. By installing 3 pairs of
turbine, the operation of the factory can be under proper control during the dry season
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or summer when the water level is low by using alternative one or two turbine/s
during low water level.

The installed turbine generator in the main powerhouse rotates 500 times per minute
and its voltage is 400 volt. The turbine will be at 522 meter above sea level. The tail
water means water after using in the turbine will be disposed of to tailrace pond so as
to reduce the acceleration and pressure of outgoing water. Tailrace pond will be
located 520 above sea level. There will be emergency stop system for the turbine and
also a crane will be installed for maintenance of the machinery in the main
powerhouse. Apart from main powerhouse, there will be some buildings, including
control power station, electricity transmission lines, a small bridge, entry road and

staff quarters.

Duration ( Months )

|1]2]3]4]5]s]7]8]2[10[11]12]13]14] 15[ 16]17]18[19] 20| 21] 22| 23] 24] 25] 26] 27] 28] 2930[ 31[ 32]

Excavation ||

- Weir and Intake Structure m

- Open Channel

- Forebay Tank
- Penstock Anchor m
- Powerhouse & Tailrace m

Civil & Electro-Mechanical

- Weir and Intake Structure

- Open Channel

- Forebay Tank

- Penstock Febrication

- Penstock Installation

- Turbine Installation

- Powerhouse & Tailrace

- Powerline Construction

- Project Commissioning

Figure 4. 5 Construction Schedule for Namp-Lein Hydropower Project

4.5 Process of generation of electricity by using Run of River Type

Run of the river hydroelectricity (ROR) is a type of hydroelectric generation plant whereby
little or no water storage is provided. The water are collected by diversion weir, water intake
structure, channel ect. Firstly the water are diverted by diversion weir by raising or lowering
the sluice gates. Before diversion to the intake structure, there is a series of trash racks are
installed in order to remove big stones and trees and other rubbishes flowing with the stream

water especially in rainy season. After diverted to the intake structure, the water are convey
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to the forebay tank by the channel: continuous next to the intake structure. There are a
number of silt and stone excluders and trash racks presented in the channel and forebay tank.
After water are collected in forebay tank, the water are flow to the turbine passing through
the penstock. Then the turbines are running and the electrical energy is emitted. The water

after using in turbines is discharged to the tailrace pond than released to the normal stream.

s

S - \—\
\

Spillway or Overflow = | ForebayTank |
—— //\

Spillway or Overflow

L T

Transmission Line

Figure 4. 6 Typical Design for Electricity Generation by Run of River (ROR) type

4.6 Requirements

(i) Rocks and Sand Requirement
The sand and stones required for the construction works will be extracted from the
stream. During trial extraction, it is found that there are various sizes of stones and
some mass of sand settled down at the bed of the stream and are favorable to use in
the construction site. The stones getting from the stream are mixing with different size
and sand. A screening machine is used (with the aid of water if necessary) to separate
sand and aggregated stones from the mixture and a crusher is used to crush the big
stones to get the smaller requirement sizes. No quarry mine will be needed to get the
required amount of stones for construction as all required amount can be available

from the stream.
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(if) Water Requirement
During construction period, the water sources for construction activities will be from
the stream as all construction works will be carried out beside the stream. The water
from the stream will be used in all construction related activities such as concrete
mixing and/or to separate send and stones and/or washing of the machineries.
Currently, the water supply for drinking and cooking for all workers is purified
drinking water from Mong Ping. There is a plan to dig a tube well or open well within
the boundary of powerhouse for drinking water source after some part of
constructions work had finished. There will be an oil separator installed at the
maintenance workshop to separate oil and grease waste before disposed of to the
stream.

(iii) Electricity Requirement
At the initial stage of construction for 6 to 8 months, a diesel generator of 100 kW
(125 kVA) will be used to supply electricity requirement of the construction site.
After that a small hydropower plant is planned to install near the Mong Ping for the
requirement of the construction activities. Then the generator used in initial stage will
be kept for an emergency case.

(iv) Land Utilization
The lands required for the proposed hydropower project are as shown in bellow;

a. Diversion Weir 0.75 acre

b. Intake Structure 0.50 acre

c. Open Channel 2.50 acres

d. Forebay Tank 0.25 acre

e. Hydropower Plant 1.5 acre

f. Bridge 1 bridge
Total 5.5 acres

Apart from described above, there will some temporary access roads during

construction phase and it will be about 2 acres.

Table 4. 1 Requirement of I\/Iachneries an Equipment

Back hole 21 Ton

1 1

2 Back hole loader 8 Ton 1

3 Stone and earth carrying truck 1 hole 2

4 Stone and earth carrying truck 1.5 hole 3

5 Crane 5ton 1

6 Crusher Set Medium 1
29
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7 Screening Set 1
8 Dradging Machine Set Medium 2
9 Concrete mixer Set 12 m°/hr 2
10 Diesel Generator Set 100 KW (125 KVA) 1
11 Brick Maker Set 2
12 Welding (iron) set 150 mAh 4
13 Iron rebar for iron plate Set 1
14 Conveyor Set 30 feet long 1
15 Small Hydropower plant Set 100 kw 1

(v) Firefighting System
The sufficient number of fire extinguishers will be installed in necessary places such
as at the entrance and in the main powerhouse, and other buildings and also in the
warehouse. A firefighting plan will be developed in accordance with the
requirements of the Department of Fire Services. A fire protection road will be
constructed around the powerhouse factory especially in the dry season, as outer fire
break, as surroundings are full of shrubs and bushes. Provision of fire alarm system
should be installed at the factory. In case of fire, the water in the forebay tank is

proposed for firefighting.
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5. Description of the Surrounding Environment

5.1 Methodology for Data Collection and Analysis
The followings are the methodologies used for data collection and analysis in order to prepare
this IEE report;

1. Onsite Baseline data measurement — Environmental baseline parameters such as air
quality, noise and water quality of the existing project before starting the project
activities. Air quality (concentration of SO2, NO,, CO and CO; in the air) and noise
are measured at the project location with the relevant devices up to relevant times.
Water samples are collected and some parameters of water quality are measured on
site and some parameters are sent to respective laboratories and results are mentioned

in this Chapter.

Table 5. 1 Environmental Measured Locations

Point Environmental Data Location Duration
‘1 Noise  Lat:21°20'26.771"N  10.12.2015t011.12.2015 |
Long:99 °02'31.062"E
2 Air Quality (Gas) Lat:21°20'26.771"N 10.12.2015 to 11.12.2015
Long:99 °02'31.062"E
3 Water Lat: 21°21'17.614"N,  10.12.2015 (2:34 pm)
Long: 99°05'48.452"E

2. Secondary Data Collection and Analysis — The secondary data such as socioeconomic
condition, physical/ biological component, and weather data and natural disaster are
collected by literature review of the official township data, interviewing the local
people, observation during reconnaissance site visit and also browsing the internet are

analyzed by the Study team.

5.2 Physical Component

(a) Earthquake Intensity of Myanmar

The origin and occurrence of earthquakes occurred in Myanmar including Shan State and
other parts of the country can be interpreted as below. Earthquake intensity in the area can

be seen in Figure 5.1.
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Figure 5. 1Seismic Zone Map of Myanmar
(Source: Dr. Maung Thein,, U Thint Lwin and Dr. Sone Han_2015)

The approach is mainly empirical and historical in the sense that it makes use of past
seismic events and history to make educated guesses about region wide intensities in the
future. It is hoped that a probabilistic seismic risk (or earthquake hazard map) on horizontal
ground acceleration should be taken into account in the design. As shown in the map, five

seismic zones are demarcated and named (from low to high) Zone | (Low Zone), Zone |1
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(Moderate Zone), Zone Il (Strong Zone), Zone IV (Severe Zone), and Zone V
(Destructive Zone), mainly following the nomenclature of the European Macro Seismic
Scale 1992.

As per map the proposed project is located in adjacent with the Zone 11 (Moderate Zone)
and Zone Il (Strong Zone).In 24™ March 2011, an earthquake occurred in Tartay,
eastern Shan State with the magnitude of 6.8 Richard Scale. It was a violent earthquake
and it destroyed many structure and killed and injured many people. The straight distance
from Tarlay to proposed project site (Mong Ping) is approximately 150 kilometers. To
prevent risk of earthquake effect, structural engineer should consider seismic design
criteria that described in Myanmar National Building Code (MNBC) 2012 when designing

the hydraulic structure as well as foundation to withstand the risk for this proposed project.

(b) Climate

The proposed project area is influenced by the climate of tropical. There is three distinct
seasons: summer (mid-February to mid-May), rainy (mid-May to mid-October), and winter
(mid- October to mid-February). Generally, there is raining in every month. However the
precipitation rate in rainy season is more than winter season and it of winter season is more
than summer season. In this area, the average hottest temperature is 33 C and the lowest
average temperature is 10° C. The mean annual rainfall of the area is 43.073 inches with the

average rainfall days of 83 days.

Table 5. 2 Rainfall and Temperature in Mong Paing Township

Year Rainfall Mean Temperature C
Days Amount (in) Hottest Lowest
2010 80 41.02 30 10
2011 82 40.37 30 10
2012 81 47.86 31 11
2013 89 48.39 32 11
2014 83 37.75 33 11
33
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Figure 5. 2 Annual Rainfall in Mong Ping Township
(Source: Mong Ping Township Data)
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Figure 5. 3 Average Annual Temperatures in MongPaing Township
(Source: Mong Ping Township Data)

(c) Air Quality

The survey started with the initial visit prior to the air quality assessment in order to get the
baseline data of the site for monitoring of air quality. Regarding to the data reliability and

validity, this survey developed the quality assurance plan then followed by data analysis and
data interpretation.

The air quality was measured at the proposed project area: air quality measuring location

provides direct reading with data logging capabilities. Concentration of Carbon Dioxide
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(COZ), Carbon monoxide (CO), Nitrogen dioxide (NOZ) and Sulphur dioxide (SOZ) within the

site were measured by Areoqual Gas Level monitor on December 10™ 2015 and December
11* 2015. The range of various pollutant levels measured at the proposed project site was
shown in table below. The observed value of the proposed project site indicated that baseline
NO2 and SO2 lie in the range of National Environmental Quality (Emission) Guideline
(NEQG) (2015) and CO2 value lie in the range of American Conference of Governmental
Industrial Hygienists (ACGISH) Guidelines.

Table 5. 3 Gas Condition of the Proposed Project Area

Averaging Observed Mole_cular Observed Inte(nat_ional Organization
No. | Gas Period Value Weight Valu% Guidelines
(ppm) | (kg/kmole) (Hg/m°)
1 | CO 8 hr 0.163 28.011 196.166 -
2 | CO; 8 hr 544.167 5000 (ppm) | ACGIH
3 | NO, 1hr 0.037 46.010 73.141 | 200 (ug/m3) | NEQG
4 | SO, 24 hr 0.002 64.060 0.010 | 500 (Lg/m3) | NEQG

(Sources: onsite measurement)

Sulfur Dioxide(SO2) is generated from combustion of fuels such as oil and coal, and a as
by-product from some chemical production or wastewater treatment processes. On-road and
off-road vehicles are also emission source of SO,. SO, irritates the respiratory tract, injures
lung tissues and reduces visibility and level of sunlight. The emission can be controlled by
implementation of manufacturer recommended engine maintenance programs, good driving
practices, installing and maintaining emissions control devices, and implementing a regular

vehicle maintenance and repair program.

Nitrogen Oxides (NOx) in the ambient air consist of nitric oxide (NO), nitrogen dioxide
(NO,) and nitrous oxide (N20O). NO;is formed by chemical reaction of NO and ozone. The
main sources of NO;, are combustion of fuel and on-road and off-road vehicles. NO;
decreases lung function and resistance to infection. The gas emission can be monitored by
combustion maodification, flue gas recirculation, water/ steam injection and the same

measures forSO, reduction.

Likewise, Carbon Monoxide (CO) and Carbon dioxide (CO;) have the same emission
sources and mitigation measures for SO, and NO2. They are poisonous gas and cause
damage to the respiratory organ. Guidelines 2013, adopted threshold limit values of CO; is

5,000 ppm for 8-hour, time-weighted average. Thus it can be concluded that the existing

35

Prepared by eGuard ZKKO



Initial Environmental Examination (IEE) Report for the generation of Electricity form Namp-Lein Steam
Mega Myanmar Energy Company Limited

CO;, level is acceptable for human health.

(d) Surface Water Quality

The existing water quality was measured by sampling water from the stream at the place
proposed for diversion weir and intake structure in order to get the baseline data and to
compare the difference between qualities of the surface water before and after
implementation of the project. The survey team from E Guard made on site measurement and
water samples are sent to respective labs for measuring some necessary parameters. With
regard to the water quality standards of the National Environmental Quality (Emission)
Guidelines (NEQG) and World Health Organization (WHQO) can be compared for data
interpretation. Table 5.4 shows the baseline data of ground water quality measured during
December 2015 with respect to NEQG and WHO standards. Water quality tests result of on-
site measurement and results from the laboratories are attached in Appendix IV. According

to the following baseline data, all the parameters are in normal range of the NEQG and WHO

standards.
Table 5. 4 Water Quality Result at the project site
. Water quality International and
No. Parameters Unit Result National Guidelines
Surface Water (NampPeain Stream)
On-site Measurement
1 pH pH 8.9 6-9 NEEG
2 Temperature °C 20.00 -
3 Electric Conductivity (EC) uS/cm 187.00 -
4 Total Dissolved Solids (TDS) mg/l 188.00 <1000 WHO
5 Salinity Ppt 0.00 -
6 Dissolved Oxygen (DO) mg/l 8.51 <10 WHO
Ecological Laboratories
1 Total Hardness mg/l 88.00 500 WHO
2 Iron mg/I 0.27 3.5 NEEG
3 Chloride mg/l 2.00 250 WHO
4 Suspended Solids mg/l 23.00 50 NEEG
5 Sulphate mg/l 10.00 200 WHO
6 Dissolved Solids mg/l 87.00 1000 NEEG
7 Phosphate mg/l 0.06
8 Lead mg/l Nil 0.1 NEEG
9 Nitrate mg/l 0.3 50 WHO
10 | Ammonia mg/I 0.18 10 NEEG
11 | Chemical Oxygen Demand (COD) mg/l 32.00 250 NEEG
12 | Biological Oxygen Demand (BOD) | mg/I 8.00 50 NEEG
13 | Copper mg/l Nil 0.5 NEEG

According to the above data, it can be concluded that all measured parameters of the Namp-
Lein stream water at the project site are within the range of NEQG and WHO quality
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guidelines. Although all baseline data measured are in the range of standard, the possible
impacts on the water and stream and its mitigation measured concerning with water pollution

due to construction activities are presented in the Chapter 5.

(e) Noise

Digital Sound Level meter is used to measure the sound level of the current base line
condition of the project surrounding area. As the project is close to highway road of Keng
Tung - Mong Ping road, the device for noise level was placed on the opposite bank of the
road. The measured noise data is shown in the Table 5.5 below and it gives indications for
the existing clear noise level of the project site without any project activities have begun. The
noise level guidelines described in National Environmental Quality (Emission) Guideline
(NEQG) for industrial zone and residential areas were shown in Table 5.6. When the project

is started, the noise level should be monitored with these guidelines.

Table 5. 5 Current Noise Level at Pro'iect Site

12:01:00-13:00:00 44.52 | Day
13:01:00-14:00:00 43.48 | Day
14:01:00-15:00:00 50.28 | Day
15:01:00-16:00:00 53.93 | Day
16:01:00-17:00:00 49.39 | Day
17:01:00-18:00:00 39.23 | Day
18:01:00-19:00:00 39.69 | Day
19:01:00-20:00:00 39.06 | Day
20:01:00-21:00:00 38.55 | Day
21:01:00-22:00:00 38.59 | Day
22:01:00-23:00:00 38.19 | Night
23:01:00-00:00:00 38.31 | Night
00:01:00-01:00:00 38.21 | Night
01:01:00-02:00:00 37.75 | Night
02:01:00-03:00:00 37.69 | Night
03:01:00-04:00:00 37.64 | Night
04:01:00-05:00:00 39.16 | Night
05:01:00-06:00:00 43.59 | Night
06:01:00-07:00:00 48.93 | Night
07:01:00-08:00:00 50.25 | Night
08:01:00-09:00:00 46.84 | Day
09:01:00-10:00:00 53.56 | Day
10:01:00-11:00:00 48.34 | Day
11:01:00-12:00:00 53.43 | Day
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Figure 5. 4 Noise Level Measuring at the project site
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Table 5. 6 Noise Level Guidelines for Sources

Residential; institutional; 55 45
Educational
Industrial; commercial 70 70

(Source: National Environmental Quality (Emission) Guideline , 2015)

According to the baseline data, the noise level measured at the parameter of the proposed
project area found to be with the range of National Environmental Quality (Emission)
Guideline (NEQG). It is found that the noise level in day time is higher than the noise level in
night time. This can be concluded as the high level of noise during day time is coming out
from the off-road vehicle movement from the Keng Tung — Mong Ping highway road.
However, these noise levels cannot affect the health of the people. The current noise level
condition of the project area cannot affect the health of the workers at the factory area
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according to the maximum and minimum noise levels measured for 24 hours in the project
site. Specialize description of occupational health and safety will be provided in the impact

assessment in chapter 6.

5.3 Topography
The topography of the Mong Ping Town is mountain ranges and the slope are rolling in some

places and steep in some places. A lot of mountains are present around the Mong Ping Town
and it is situated at the elevation of 1,518 ft. The highest hill in the Mong Ping is Lwoi Se hill
with the height of 7,329 ft. Mong Ping Township sharing boundaries with MongKhat
Township in the Northeast, Mhat Hman Township in the Northwest, Than Lwin river and
Lwoi Lin District in the west, Mong Tone Township in the Southwest, MongHsat Township

in the Southeast and Keng Tung Township in the East.

5.4 Economic Component

Mong Ping Township is least economic developing township which is one of the townships
located in Shan State. The major livelihood of the local people in the township is agriculture
and services business and most products are dry green tea leaves and Yagae and are exposed

to Keng Tung. Most imposed products form Keng Tung is commaodities.

Table 5. 7 Land Use Area (Acre)

Sr. Type of Land Area (Acre)
1 Net Agricultural Land 29012
2 Fellow Land 72
3 Pasture Land -
4 Industrial Land -
5 Urban Land 387
6 Village Land 2289
7 Non Cultivated Area 626
8 Reserved/ Protected Public Forest 347416
9 Wild Forest 168374
10 | Vacant Land 360117
11 | Uncultivated Land 584727
Total 1492395

(Source: Mong Ping Township Data, 2015)

Transportation: The main mode of transportation within the project area is by road. Major

roads in the township are Keng Tung — Mong Ping highway road.

Prepared by eGuard

39
ZKKO



@ﬁ% Initial Environmental Examination (IEE) Report for the generation of Electricity form Namp-Lein Steam

Y 5-55& ..

VEvTL: Mega Myanmar Energy Company Limited
gae?‘

N

5.5 Cultural and Visual Components

The inspection teams from Settlement and Land Recorded Department and Forest
Department visited to the proposed project area and give the comments and recommendation.

Comments from Department of Land Acquisition and Statistics

(a) Location and Area
Namp Lein Hydropower Project —Hydropower house is about 6 mile distance from
Mong Ping and its will take 2.07 Ac.

Ma Pa Nya (Map Index) - 93-0/3 (A-0-966840, B-0-967840, C-O-967839,
and D-0-966839
(b) Land Type

The proposed area is vacant land and this area was found that there is no cultivation of
crops.
(c) Tenant and occupation
It is found that there is no farmers working on the proposed area and so no one
possesses this land.
(d) Is there Existing Operation or not
There is no existing operation running on the proposed area.
(e) Under Reserved/ Protected Public Forest or not
The proposed area is not belonging to the Reserved/ Protected Public Forest.
(f) Lapping of working block or not
There is no private company and/or organization which were previously applied for
this proposed area for other purposes, so this area is not lapping working blocks.
And recommendation from Forest Department is that the proposed project of Namp-Lein
Hydropower Project is included under neither Reserved Forest nor Protected Public Forest
i.e., not under forest area of the Mong Ping Township. Thus, there are no cultural components

near and at the project site.
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L —
6. Impact Assessment, and Mitigation Measures

The local environment in terms of physical, biological and socio-economic aspects can be
changed due to the development of the proposed project. The impacts generated by this
project are both positive and negative. Based on the analysis of environmental baseline data
and activities that are to be performed by the proposed project, the possible environmental
impacts are identified. Most of the identified impacts have been quantified to the extent
possible on the value judgment. Each of the environmental issues has been examined in terms
of their current conditions, likely impacts during construction, operation and
decommissioning phases. The impacts on the environment from various activities of the

project can be categorized as follows:

6.1 Impact Assessment Methodology and Approach

Potential Impacts of Proposed Project

Impact on
Environmental
Resources

Impact on
Human

Occupational

Health and Safety

: Local Socio-
— economic

Conditions

In order to assess the impacts of the proposed project, the method developed by Institute of
Environmental Management and Assessment (IEMA) from United Kingdom is slightly
modified. According to this method, the impacts are categorized into two groups:
environmental impact and business impact. Then the criteria are designed under the impact

group. Three criteria such as Severity, Occurrence and Level of Control are defined for
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environmental impact. Similarly, Legal Compliance, and Stakeholder Complaint are the
criteria for business impact. Each criterion has three levels of weighting ranging from 1 to 3.
Impacts, criteria and weightings are mentioned in Table 6.1. Individual project activity
causing the impacts is considered as per the above procedure. Finally, overall score for
impact of individual project activity is obtained by multiplication of weighting of each
respective criterion. The value of overall score ranges from 1 to 243 as shown in Table 6.2

and the largest range 183-243 shows that the whole process of the project activity must be

redesigned and considered to plan again.

Table 6. 1 Impact and Criteria for Assessment of Significance

2 for near future No
. Regulatory for existing  (impending or
Business LRl e Control legislation amending
Impact legislation)
Stakeholder . . .
Complaint Objection no potential serious

Overall Score = Weighting of (Severity * Occurrence * Level of Control * Legal Compliance *
Stakeholder Complaint)

Severity (S)
This criterion is used to evaluate the effects on man and environment, depending on the

toxicity, quantity and impact of the activities.

Weighting Description
1 Low severity: low toxicity, low quantity, low impact on man and environment
2 Medium severity: medium toxicity, averaged quantity, low effect on environment
3 High severity: high toxicity, very important quantity, high impact on environment
42
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Occurrence (O)

This criterion is corresponding to the frequency of the impact occurrence.

1 Low: Annual frequency or never occurred
2 Medium: Monthly or Weekly Frequency
3 High: Daily frequency or chronicle

Level of Control (C)
This criterion is used to evaluate the level of control of the aspect, depending on the

detection, available means, the operating procedures and the precautions taken.

1 High, easy detection and control with operating procedures regularly checked
and/or important precautions taken to lower impact

2 Medium detection and control with operation procedures not regularly checked
and/or average precautions taken to lower impact

3 No control, no detection and/or no precaution taken to lower impact

Legal Compliance

Weighting Description
1 Subject to be existing regulatory controls (local, international and company
regulations)
2 Subject to regulatory control in the near future (Impending or amending
legislation within the next 5 years)
3 No regulatory control

Complaint from Stakeholders

1 No complaint
2 Potential to a cause of serious complaint
3 Complaint raised by partners, neighbors, customers, employees and communities

Table 6. 2 Significance of Impact

1-60 Low No significant impact
61-121 Moderate Low impact, try to improve
122 - 182 High Significant impact, real necessity to improve
183 - 243 Very High Unsustainable situations
43

Prepared by eGuard ZKKO



Initial Environmental Examination (IEE) Report for the generation of Electricity form Namp-Lein Steam
Mega Myanmar Energy Company Limited

6.2 Identification of Impacts and Its Mitigation Measures
(a) Impact on Air and mitigation measure

Emission of air pollutants can occur with the activities relating to Construction phase,
Operation Phase and Decommissioning Phase of the proposed project. The air pollutants
include dust and gases. During construction phase, dusts can generate from the construction
activities such as construction of access roads, buildings and other facilities and vehicles
movement for transportation of materials, equipment and workers and also from the earth
excavation works and the gases emission from various kinds of operation machineries and
equipment and also engines and as well as open burning of solid wastes, burning of

vegetation removals.

In addition, similar to construction phase, negative impacts on surrounding air quality such as
emissions of dust particles, CO, and SO, could be expected during the decommissioning or
dismantling phase of the proposed project.

However, these impacts are controllable and can be reduced to minimum level by using
environment friendly design, new machines, equipment and vehicles, and impact control/
reduction techniques, regular maintenance of the machines. In order to reduce gaseous
emission from the burning of vegetables and bamboos, segregation should be done such as
combustible leaves, twigs and small branches and stem or weeds, creepers and climbers and
bamboos. The bamboos, big branches, beams and beams should not be burn and must be used

in local for any purposes. Land fill should be adopted instead of burning if possible.

(b) Impact on Noise and Vibration and Mitigation Measure

During the construction phase, major sources of noise generation could be from vehicles used
for transportation of construction materials. The noise generation could also be arisen from
the operation of other construction machineries and equipment such as backhoe, dozer,
compactor, cutter, welder and trucks. Noise can be generated from the iron-rebar. Another
noise source will be come from operation of the generator (125 kVA) and the operation

concrete mixers. The sources for vibration will be the same source as the noise.

These impacts can be minimized by using selected low-noise equipment and generator,
avoiding works of heavy equipment during night time, preparation of temporary
accommodation in silent place for sensitive receptors and informing the construction
schedule to surrounding communities to obtain their consensus. But all these impacts are not

last longer as the construction time is limited (32 months)and limited to the site.
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In the operation phase, the primary sources of noise level will be from the operation of 3 sets
of turbine generators and also from the running water in the penstock and channel. This
impact can be mitigated by using low-noise type and noise barrier if possible. Another source
will be from transport vehicles for required materials and goods, maintenance of the

machineries and also from emergency generator.

During the decommissioning phase, just like construction phase, heavy vehicles, machinery
and equipment used for dismantling and transportation of demolished materials could affect

the noise level of the area.

(c) Impact on Soil and Mitigation Measure

The permanent land required for the facilities for the hydropower electricity generation
project from the Namp-Lein stream will be 5.5 acres and the temporary land used will be 2
acres. There will be an access bridge near the powerhouse. So, the land use change will be

occurred.

During construction and demolition, erosion, degradation and loss of topsoil can be occurred
due to removal of vegetation cover and compaction of soil, working activities, exposed roads
and open areas. The removal of vegetation covers and its roots for the purpose of constructing
buildings can reduce the stability of the soil and it may lead to land slide and soil erosion
especially in raining season. The total soil waste volume will be came out from the proposed
project’s earth excavation work is estimated 24,000 m® in volume. The machines to be used
are crane, truck, concrete mixer and backhoe. The accidental spillage during fuel transfer,
fuel refueling, and fuel storage is another sources to soil contamination. The leakage of waste
water from maintenance of machineries and equipment is one the sources for soil
contamination. The oil spill absorbent equipment, adequate secondary containment and oil
and grease separator are needed. In order to reduce soil degradation, soil erosion due to the
implementation of proposed project, the feasible study for soil stability should be carried out
before the project is started. The chosen channel alignment and selected locations of the
facilities must be the least impact to the soil. To mitigate the land slide, the retaining wall
must construct along the channel at the necessary places and re-plantation of tree along the

channel.

During operation phase, land contamination will be occurred when transferring and refilling

of the fuel to the machines. In order to mitigate these impacts, secondary containment should
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be taken into account. The employees will use the toilet facilities. There may a number of
toilets during the operation phase. Septic tank system will be used, but cautions should be
undertaken as there is likely to contaminate the soil due to overload of the sewage system. In
order to mitigate this, regular inspection should be done and regular pump out should be

carried out after bacterial treatment for digestion of the sludge.

(d) Impact on Water and Mitigation Measure

In the phases of construction and demolition, the turbidity of the stream may be increased as
the construction site is close to the stream, it means all of the construction activities for
diversion weir, intake structure, long opened channel, forebay tank and hydropower plant’s
buildings will be parallel along the stream. The soil wastes due to excavation works can
increase the turbidity rate of the stream. To minimize these impacts, tarpaulin cover or
bamboo mats cover should be used during the excavating works to ensure that excavate
waste does not reach the stream. The constructions of the bridge, transportation of
machineries and equipment across the stream, transportation of workers and excavation waste
can affect the quality of the water in the stream. However the impact can be negligible. The
other activities such as sand dredging and quarrying can impact to increase the turbidity of
the stream. However the time of the extraction is short team only during construction phase

and so there will be no severe environmental impact on the stream.

The accidental spillage of oil and grease can be occurred due to careless transportation and
refueling of fuel. This impact can be minimized by using leak proof containment and paving
the floor at the handling areas and installation of secondary containments. During rainy
periods, wastewater generated can contain oil and grease from vehicles and machines. These
contaminations shall be reduced by avoiding earth work in the rainy season, discharging

wastewater into existing stream.

The main source of water supply for the project during primary stage construction phase will
be stream for domestic use and purified drinking water for cooking and drinking. After
completing some part of construction, a tube well will be dig. In the operation phase, the

same source of water will be used.

During operation, surface and ground water can be contaminated by waste spills in waste

storage area, oil spills and leaks from vehicles and spillage of sludge from the septic tank.
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This can be treated by bacterial dozing before pump out. Regular inspection and cleaning, oil
traps and adequate cover for all waste storage areas can decrease these contaminations.

(e) Ecological/ Biological Resources

The proposed Namp-Lein hydropower project is not include under any protected public
forests or reserved forest or wildlife sanctuary. The nearest protected public forest is Naung-
Cho protected forest. The proposed project and the Naung-Cho Protected Forest are divided
by the Kyine Tone — Mong Paing highway road. Although proposed project is not include in
the protected forest, secondary data for fauna and flora were collected to get the baseline

condition of the proposed project area.

Although there are some valuable woody tree species and pine species are found in the Mong
Ping Township, most plant species found in the project areas are bamboos, shrubs, herbs and
grasses. The site inspection and the information received from the Forest Department
concluded that the proposed project area is located at the vacant land, with no commercial
valuable woody tree species. As the proposed project will extract required sand and stones
from the stream, there may some impacts to the stream flow rate, stream course and or habitat
and growth of the microorganisms like benthos. The secondary data recorded for fish,
amphibian, reptile, bird, mammal, and plants species are listed below. These secondary data
are referred from inventory list of Forest Department (2013) and Township Data (2014) and

also from the interview with local people and observation result during site reconnaissance.

Table 6. 3 List of Fish Species recorded in Namp-Lein Stream and Its surrounding Area

Sr. No. Scientific name Common name Family IUCN Status
1 Channastriata Striped snake head Channidae LC
2 Channaorientalis Snake head Channidae LC
3 Clariasbatrachus Walking catfish Claridae LC
4 Botiaberdmorei Loach Cobitidae LC
5 Notopterusnotopterus Featherback Notopteridae LC
6 Mystuscavasius Catfish Bagridae LC
7 Mystuaaculatus Catfish Bagridae LC
8 Mystusvittatus Catfish Bagridae LC
9 Bargariusbargarius Catfish Sisoridae LC

Table 6. 4 List of Amphibian Species recorded in

the Mong Ping Township

Sr. No. Scientific name Common name Family IUCN Status
1 Ranalimnocharis Paddy frog Ranidae LC
2 Polypedatesleucomystax Common Tree frog Rhacophoridae LC
3 Bufomelanosticttus Common toad Bufonidae LC
4 Kaloulapulchra Painted bull frog Microhylidae LC
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Table 6. 5 List of Reptile Species Recorded in the Mong Ping Township

Sr. No. Scientific name Common name Family IUCN Status
1 Najakaouthia Monocellate cobra Elapidae LC
2 Ptyaskorros Indo-chinese rat snake Colubridae LC
3 Amphiesmastolata Striped keelback Colubridae LC
4 Calotesversicolor Garden fence lizard Agamidae LC
5 Calotesemma Tree dwelling lizard Agamidae LC
6 Gekko gecko Tokay Gecko Gekkonidae LC

Table 6. 6 List of Mammal species recorded in the Mong Ping Township

Sr. No. Scientific name Common name Family IUCN status
1 Niviventerfulvscens White belleyed rat Muridae LC
2 Callosciuruspygerithrus Gray squirrel Sciuridae LC
3 Callosiurusfinlaysoni Red squirrel Sciuridae LC

Note: LC — Least concern
Table 6. 7 List of Bird Species recorded in the Mong Ping Township

Sr. No. Scientific name Common Name Family IUCN Status
1 Ardecola bacchus Chinese pond-heron Ardeidae LC
2 Egretta grazetta Little Egret Ardeidae LC
3 Vanellus indicus Red-wattled Lapwing Vanellidae LC
4 Phalacro coraxniger Little Commorant Phalacrocoracidae LC
5 Milvus migrans Black kite Falconidae LC
6 Accipiter badius Shikra Falconidae LC
7 Streptopelia Chinensis Spotted Dove Colmbidae LC
8 Streptopelia decaocto Eurasian Collared Dove | Colmbidae LC
9 Oriolus Chinensis Black- naped Oriole Oriolidae LC
10 | Halcyon smyrnensis White- throated Alcedinidae LC

Kingfisher
11 Halcyon pileata Black-capped Kingfisher | Alcadinidae LC
12 Dicrurus macrocerus Black Drongo Dicrcridae LC
13 Lanius cristatus Brown Shrike Laniidae LC
14 Lonchura punctulata Scaly-breasted Munia Laniidae LC
15 Pyconotus jocosus Red-Whiskered BulBul | Pycnontidae LC
16 Pyconotus cafer Red-Vented BulBul Pyconontidae LC
17 Acridotheres tristis Common Myna Sturnidae LC
18 Sturnia malabarica Chestnut-tailed starling | Sturnidae LC
19 Aegithina tiphia Common lora Aegithidae LC
20 Prinia flaxiventris Plain prinia Cisticiolidae LC
21 Copsychus saularis Oriental Magpie-Robin | Saxicolidae LC
22 Ficedula albicilla Taiga flycatcher Muscicapidae LC
23 Rhipidura aureola White-browed Fantail Rhipiduridae LC
24 Orthotomus sutorius Common Tailorbird Sylviidae LC
25 Passer domesticus House Sparrow Passeridae LC
26 Passer montanus Eurasian Tree-sparrow Passeridae LC
27 Delichon dasypus Asian House-Martin Hirundindae LC
28 Hirundo rustica Barn Sallow Hirundindae LC
29 Corvus splendens House Crow Corvidae:corvinae LC
Note: LC — Least Concern
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Table 6. 8 List of Butterfly species recorded in the Mong Ping Township

Sr.No. Scientific name Common name Family Abundance status

1 Catopsiliapomonapomona lemon emigrant Pieridae Common

2 Hypolinasmisippus DanaidEggfly Nymphalidae Common

3 Phalantaphalanta Common Leopard Nymphalidae Common

4 Melanitisphedimaganapati | Dark Evening Brown | Satyridae Common

5 Lethe duradura Scarce Lilacfork Satyridae Uncommon
6 Ypthimasavara No common names Satyridae Uncommon
7 Ypthimaavanta Jewel Fourring Satyridae Common

8 Mycalesisperseusblasius Common Bushbrown | Satyridae Common

9 Castaliusrosimon Common Pierrot Lycaenidae Widespread

Table 6. 9 List of flora species recorded in the Mong Ping Township
Sr. No. Scientific Name Local Name Family Habit
1 Tectonagrandis Kyun Verbenaceae T
2 Shoreasiamensis Ingyin Eurhorbiaceace T
3 Pterocarpusmacrocarpus Padauk Papilionaceae T
4 Shoreaoblongifolia Thitya Dipterocarpaceae T
5 Quercusserrate Thit-e Fagaceae T
6 Chebulasp. Panga Combretaceae T
7 Pinuskhasyasp. Tin-shu Pinaceae T
8 Grandiflorasp. La-pan Apocynaceae T
9 Sauropusalbicans Ma-kaw Euphorbiaceae T
11 Purpureasp. Swedaw Caesalpiniaceae T
12 Oliveri Gamble Tabauk Papilionaceae T
13 Speciosalegistomea Pyinma Lythraceae T
14 Bellerica sp. Thit-sein Combretaceae T
15 Mangiferacaloneura Taw-thayet Anacardiaceae T
16 Swintonia floribunda Taung-thayet Anacardiaceae T
17 Juglansregia Thit-kya Urticacee T
18 Dalbergiapaniculata Ta-pauk Fabaceae T
19 Haplophragmasp. Phet-than Bignoniaceae T
20 Lanneacoromandelica Nabe Anacardiaceae T
21 Grewiahirsute Tayawgyi Tillaceae T
22 Ziziphusoenoplia Taw-Zee Rhamnaceae T
23 Suaveolenssp. Kywema-gyolein Bignoniaceae T
24 Ziziphusoenoplia Paumgbet Rhamnaceae S
25 Melicopesp. Thi-pyu Rutaceae S
26 Capparisglauca Kaukkwe Capparaceae S
27 Atylosiascarabaeoides Pe-new Fabaceae H
28 Commelinabenghalensis Wetkyut Commelinaceae H
29 Ficushispida Kha-aung Moraceae ST
30 Brideliasp. Seik-chay Euphorbiaceae ST
31 Tinospracordifolia Sindonmanwe Menispermaceae Cl
32 Angustiafoliumvahl. Taw sepal Oleaceae Cl
33 Combretumacuminatum Nabu new Combretaceae Cl
34 Grandiflorasp. La-pan Apocynaceae C
35 HamiltoniiNees Wabo-myetsangye Graminae G
36 Bambusabambos Kyaket-wa Graminae G
37 Bambusalongispiculata Tabindaing-wa Graminae G
38 longispathussp. Wanet Graminae G
39 Pettusasp. Padaw-phyu Gremineae G
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Sr. No. Scientific Name Local Name Family Habit
40 Caricosussp. Padaw-ni Gremineae G
41 Eleusineaegyptiaca Myet lay gwa Gremineae G
42 Camus Rottboelliastriata Khaingmyet Gremineae G

Note: T- Tree, ST-Street Tree, S-Shrub, H-Herb, CI-Climber, C-Creeper, G-Gress

Impact on Aguatic Ecology

The fish species found in this area are highly survival and not necessary to migrate for
reproduction. This species can also struggle for the change of the waterway as well as these
species are described as least concern in IUCN red list. Although the diversion weir is
constructed and allocate water from the stream to the channel, it will not take all the water
from the stream and 10% to 20% of the stream water will discharge to the downstream for the
survival of aquatic organisms. Sand dredging and quarrying may lead to have some impact on
aquatic organisms due to the turbidity of the stream. However, these activities will occur only

short time during construction phase. There will be no severe impact on aquatic ecology.

(f) Impact on Human

Health and Safety
During the construction phase, risk of accidents, slip and fall, fire and electric shock will

cause health and safety impacts of the workers. Health and Safety Coordinator shall be
appointed in order to control these potential impacts. Moreover, in order to minimize these
impacts, Personal Protective Equipment (PPE)such as safety gloves, boots, belts, masks,
helmet, goggles, ear-mufflers etc., should be provided and cautions should be taken,
particularly in the sensitive areas. Personal protective equipment will be provided during
construction, operation and demolition phases. Site fencing and safety signage will be done
both Myanmar and local languages in construction of the proposed project. For the safety of
construction staff, adequate safety measures including availability of first aid facilities are

implemented on the project site.
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Figure 6. 1 Safety Signage for Construction Site

Occupational health impacts can occur due to noise, lighting activities and also accidental
injuries. Mitigation can be performed by providing caution signage in the relevant area. There
may also fire risk in adjacent with the burning of vegetation cover during construction phase.
Thus the Mega Myanmar should be arranged the training to workers who will operate firing
the removal so as to burn the removals and not to reach the fire to the residential areas.
Moreover, a fire safety plan should be drawn and workers must follow guidelines for fire
safety of the factory. The risk of fire can be reduced by installation of sufficient numbers of
fire extinguishers: especially at the construction area, in the warehouse, in the fuel storage
room, at the generator house and at the exit of the powerhouse main building. It is also
planned to construct fire line along the powerhouse boundary for the protection of fire as the
proposed project is located on the vacant land. Water in the forebay tank is also meant for
firefighting. Fire drills should also be done once a month. The proposed project should also
arrange training of workers for firefighting for emergency cases. Emergency exit doors, fire
alarm systems, signage of directions for evacuation routes and emergency contact numbers

should be well placed in case of fire.

Table 6. 10 Personal Protective Equipment (PPE) and Functions

Part of Body to
be protected

Eyes and face Protective Goggles

Protection from dust, particles,
flying chips while cutting or
grinding, and smoke

Face shield,
Saftey Glasses
or Goggles

o
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Hat Protection from electric shock and T
burns and temperatures and &
».
EULCERLET I Gloves Protection from skin absorption of

harmful substances, severe cuts,
severe abrasions, punctures,
chemical burns, irritating
materials, thermal burns, harmful
temperature extremes and electric
shock

Safety Footwear Protection from falling objects,
slips, electric shock and burns

Protective work Prevention of cuts, electric shock
clothing (vests, and burns, chemical burns, and
jackets, aprons, temperature extremes

coveralls, rain-coats,
reflective clothing,
and etc.)

Hearing Earplugs and Ear Protection from high noise levels
muffs Ear Muffs
or Plugs
=

(Source; www.hse.gov.uk)

During the operation, potential health risk of the proposed project may introduce infectious
diseases such as AIDS, sexual transmitted diseases, malaria and another new infectious
diseases from immigrant workers not only to the workers working at the factory but also to
the local communities as well. Mitigation measures should be taken by arranging knowledge
enhancement program to improve health status of local people and employees through
preventive actions and provide adequate health facilities and health awareness trainings
should be done very frequently. Employers must provide adequate and appropriate welfare
facilities for their employees in the workplace. Based on the Labor Law of the country,

proponent will set up employees’ welfare plan including leave and the followings:

Mess building

If necessary, mess building should be constructed for employees. It should be provided with

adequate tables, desks and soaps.
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Knowledge Improvement

A library should be established in order to improve knowledge of employees and training
should be arranged to improve their quality.

Risk Prevention

Evacuation plan in case of emergency will be drafted and explained to all employees for in
case of emergency such as earthquake, fire and other disasters. All employees must follow
existing Laws.

Socio-economic Impacts

Most of the impacts on socio-economic environment may be positive. The development of
Mong Ping Township will be obvious not only in social standards but also in economic
section as the project will generate electricity and distribute to the whole city. Eventually it
may lead to the economic growth at local and regional level. Implementation of the proposed
project may create temporary employment for the duration of construction and demolition
phases and permanent jobs in the operational phase. There is one activity that is floating
bamboo raft along the stream by the local people at the time of full water in the stream,
especially during end of rainy season and winter season. However the time of floating raft is
limited because during rainy season the flow of the stream is rough and during summer seas
there is less water in the stream. The proponent will arrange transpiration route near the
diversion weir to carry by motorcycle or car. The other one is the time of construction for
diversion weir and the rafting will not be coincide because the rafting time is rainy and winter
season but the construction time is summer season. Then during operation phase, the floating
raft can pass through the overflow of diversion weir. The negotiation with the communities

and proponent should be carried out for the floating period.

(g) Waste Disposal

Wastes from Construction Activities

Construction wastes may include un-used concretes, useless concretes and masonry
materials, mixed debris with high gypsum, plaster, metal scrap, plastics, glass and wood
scrap. The mitigation measures to reduce and control of wastes disposal, due to the
construction activities should be conducted with the appropriate methods not to over use of
construction materials. Health and safety procedures should be followed according to the
regulatory requirements. The system of three Rs should be priority adopted. If some
materials that are no needed much should be reduced in order to minimize the waste

generation and some types of waste should be reused, and some recycled.
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Excavation (soil) wastes generating and wastes of vegetation removals will be occurred
during construction phase. These wastes should be systematically disposed of whether it will
be cut and fill and for vegetation waste it is recommended to compost. During transportation,
these wastes should be packed or enclosed or not over load on the truck so that not to fall
any wastes along the way to dispose site.

Non-hazardous Waste

During construction, waste coming from site should be properly segregated and collected in
rubbish bins or containers. Waste from toilets should be collected in septic tanks and

disposed of treated with bacterial dozing.

In the operation phase, septic tanks will be used to manage sanitary waste generated from
over 30 employees and staff. There will be 5 water closets for common use. The guidelines
of Health and Safety Executive (UK), an executive non-departmental public body, have
recommended the minimum numbers of toilets that should be provided for workers as shown
in Table 6.11. According to that guideline, the toilets provided by the project proponent are
enough for the workers. For gender, toilets rooms should be marked with simple signage.
Toilet rooms must have an adequate exhaust ventilation system and lighting system. Toilet

areas should be cleaned daily with a disinfectant cleaner not to induce accidental slip and

fall. There should be toilet tissue, washing soap and towel in each toilet room.
Table 6. 11 Number of toilets should be provided to the Workers

No. of Worker or residents of each gender Minimum no. of water closets Minimum no. of sink

1-15 1 1

16 — 35 2 2

36 — 36 3 3

56 — 80 4 4
81-110 5 5
111 -150 6 6

> 150 ** **

(Source; www.hse.gov.uk)

The waste generating from decommissioning phase will be mostly the same with the
construction phase and the mitigation measures should be adopted as the same. If the
building will be dismantled, the debris getting from the activities should be disposed of by
properly.

Hazardous Waste

During construction and decommissioning phase, hazardous wastes can include paint,

electronic waste, cement waste, packaging waste, metal and wooden wastes etc. These wastes
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should be managed through proper management including wastes collection, waste

segregation, and proper waste disposal.

6.3 Environmental Impact and Significance

The project activities, their impacts and significance of impacts are provided in Table 6.12 in
detail. According to results of analysis, it can be concluded as most of the project activities
show no or low significance impacts on environment while some show moderate significance
which needs to improve for environmental performance and some show high significance.

Table 6. 12 Project Activities and Significance of Their Impacts

Low 10 7 4
Moderate 3 1 0
High 0 0 0
Very High 0 0 0
Positive 1 1 1
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Severity

Occurrence

@
o
(=

)

o
S
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Complaint

Result Score

Significances

Access Road construction

Dust, noise, vibration,
disposal of solid waste,

Air pollution, noise pollution,
nuisance, soil degradation, water

accidents, loss of top soil, pollution, landslide, injury 2|2 12| 16 Low
increase turbidity.
Main building (power Dust, noise, vibration, Air pollution, noise pollution,
house) and Facilities disposal of solid waste, nuisance, soil degradation, water
! . . . AR 3|2 112 24 Low
construction accidents, loss of top soil, pollution, landslide, injury
increase turbidity
Bridge construction Dust, noise, vibration, Air pollution, noise pollution,
disposal of solid waste, nuisance, water pollution, 311 2 12| 24 Low
accidents, increase turbidity | landslide, injury
Vehicles Movement for Dust, noise, vibration, Air pollution, noise pollution,
transportation of heavy emission, fuel I_eakage, _ nuisance, V\_/ater_pc_)llutlon, soil 39 2121 72 | Moderate
Machineries, Equipment, | accidents, traffic congestion, | contamination, injury
Workers and wastes increase turbidity.
Operation of Construction | Noise, vibration, fuel Air pollution, noise pollution,
Machineries and leakage, dust, emission, nuisance, water pollution, soil 313 2 | 2| 72 | Moderate
equipment accident contamination, injury
Removing of Vegetation | Vegetation Waste, soil Soil Degradation, soil erosion,
Covers and its roots exposure, dust, loss of top Habitat loss, Air pollution, lost
soil, increase turbidity aesthetic view, ecosystem 313 2 | 2| 72 | Moderate
change, water pollution, soil
erosion
Storage of Construction Percolation through the soil | Soil contamination 2 | 2 112 16 Low
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Materials
8 Penstock Installation Noise, iron dust Nuisance, soil contamination 2 |2 112 16 Low
9 Excavation (civil) Work Dust, Noise, vibration, Air pollution, water pollution,
disposal of solid waste, loss | soil degradation, erosion and 3|2 112 24 Low
of top soil landslide
10 | Accidental spillage, Fuel leakage, fire Soil pollution, water pollution,
Ieakagewhlle storage, fire hazard 5|9 o2 16 Low
transportation and
refueling
11 | Sand Dredging and Aquatic ecosystem, increase | Change waterway and flow rate,
Quarrying turbidity, sedimentation Habitat Iossforaquatlc_ 39 31 2| 108 | Moderate
ecosystem, Water pollution
12 Labor onsite Accidents Injury/ mortality 2 |3 2 | 2| 48 Low
13 | Construction of Diversion | Increase turbidity, economic | Water Pollution, socioeconomic
. . 2|1 2| 3| 24 Low
Weir impact to the bamboo rafters
14 | Temporary employment Job opportunities for local Positive impact % | x % | x| X Positive
people
1 Operation of 3 set of Noise, Accidents, shock, Nuisance, Hand injury,
. S A 313 2 11| 36 Low
turbines explosive, fire mortality, fire hazard
2 Operation of emergency Noise, vibration, fuel Nuisance, Air pollution, noise
generator leakage, emission, accident | pollution, soil contamination, 311 2 11| 12 Low
injury
3 Waste from Maintenance | Effluent, rubbishes, accident | Nuisance, Soil Contamination,
. 2|2 311 36 Low
Water Pollution, injury
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Project Activities

Non-hazardous waste

Aspect of Risks

Leakage and spillage of

Impacts

Soil Contamination, Water
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Occurrence

Compliance

Complaint

Result Score

Significances

sludge, improper disposal pollution, Air pollution 2|1 22| 2 Low
Storage, R(_efuellng and Fuel leakage Soil C_ontamlnatlon, water 39 sl 1| 24 Low
transportation of fuel pollution
Vehicles movement for Dust, Noise, emission, fuel Air Pollution, Soil pollution,
transportation of required | spill, Accident, water pollution, injury 5| o sl 11 16 Low
goods to power house and
workers
Sediment exclusion to the | Mass dispose at the bank, Water pollution, blocking the
normal stream increase turbidity stream 3|2 2 11| 36 Low
Diversion the water flow | Decrease flow rate and water | Downstream Impact, Aquatic

level at orlglr}al watercourse, Ecosystem impact 313 5|3 108 High

temperature, increase in flux

rate
Project Implementation Business opportunities, Positive

growth of Economic and

regional development
Decommissioning Phase
Decommissioning of Dust, emission, demolished | Air pollution, water pollution,
Building wastes and materials nuisance, noise pollytlon, loss of 3|1 5o 24 Low

aesthesis feature, soil
contamination
Transportation and Dust, emission, demolished | Air pollution, water pollution,
disposal of demolished wastes and materials, fuel soil contamination, water 313 2 11| 36 Low
material and waste and leakage, municipal waste and | pollution
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Project Activities Aspect of Risks Impacts o | = S |2 @ 3
3 |3 £ |5 |3 =
» | o S |8 D >
@) O © | 5
wastes from labor onsite | sludge
3 Opera_ttlonofdlsmantllng Noise, fuel leakage Noise PoIIutlon,_nwsance, soil 31212121 24 Low
machines and water pollutions
4 Workers and staff Accidents Injury or mortality 31212 |2|1| 24 Low
5 Temporary employment Job opportunities Positive
59

Prepared by eGuard ZKKO



2 Initial Environmental Examination (IEE) Report for the generation of Electricity form Namp-Lein Steam
‘ Mega Myanmar Energy Company Limited

7. Environmental Management Plan

The Environmental Management Plan (EMP) prepared for the proposed project covers the
anticipated impacts that may generate in the future of the proposed project, mitigation measures,
management and monitoring plan during each of the phases;

(a) Construction Phase
(b) Operation Phase

(c) Decommissioning Phase

The detail EMP based on the project activities is seen in Table 7.1 and the monitoring plan based

on the environmental concerns is in Table 7.2
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Table 7. 1 Environmental Management Plan (EMP

Jation and a eIne O O O
Pote o < o d
A " 0 " 1 = =@ . O > ¢ @)
pa FOREE S S 000) |z pe 3 3 S
0 a 0
Construction Phase
Access Road Air pollution, noise | Use modernize and good | Contractor 500 Low | Regular Once Mega
construction pollution, nuisance, | engine machines and | and Mega Checking the | 2 MyETeT;;
soil degradation, | maintenance should be done | Myanmar machine and | WeeK | 4 nse
water pollution, | carefully, make ensure the cut | Energy inspection to Team
landslide, injury soil not more than the required the site
size, pave the road after
construction, use tarpaulin or
bamboo mats in order not to
fall the cut soil into the soil,
retaining wall should be
considered  if  necessary,
provide PPEs for the worker
onsite
Main building Air pollution, noise | Use modernize and good | Contractor 400 Low | Inspectionto | Once Mega
and Facilities pollution, nuisance, | engine machines and carefully | and Mega the a M’;”eT;;
construction soil degradation, | maintain, foundation and other | Myanmar Contraction | Week | 1qpse
water pollution, | basement should be firmly | Energy Site team
landslide, injury anchorage, retaining wall or
should be taken into account,
provide PPEs for workers
onsite
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Potential
Environmental
Impact

Mitigation and Enhancement

Measures

Responsible

Estimat
ed cost
(000)
MMK

Residual

Monitoring

Type

Frequenc

Responsible

Bridge Air pollution, noise | Should be done Soil baring | Contractor 200 Low | Regular Once Mega
construction pollution, nuisance, | capacity test, retaining wall | and Mega checking the | @ My;”;;;
water pollution, | should be installed, Provide | Myanmar project site | Week | 1qpse
landslide, injury PPEs to onsite workers. Energy and stream team
Vehicles Air pollution, noise | Use modernize and good | Contractor 400 Low | Regular Month Mega
Movement for pollution, nuisance, | engine machines and | and Mega checking the ly M’;ZT;;
transportation of | water pollution, soil | maintenance should be done | Myanmar project site and HSE
Heavy contamination, frequently, inform date and | Energy and check team
Machineries, injury time for the movement heavy the
Equipment, machineries to the local machineries
Workers and communities, follow the rule
wastes of the road and notice its
capacity, avoid working heavy
machineries during night time,
provide PPEs onsite workers.
Operation of Air pollution, noise | Use modernize and good | Contractor 400 Low | Regular Month Mega
Machineries and | pollution, nuisance, | engine  machines,  regular | and Mega checking the | " MyEanneT;;
equipment water pollution, soil | maintenance to the engine | Myanmar machineries
contamination, should be done, avoid working | Energy and
injury heavy  machineries  during inspection
night time, notification sign the project
boards should be placed at the site
working places.
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Potential
Environmental
Impact

Mitigation and Enhancement

Measures

Responsible

Estimat
ed cost
(000)
MMK

Residual

Monitoring

Type

Frequenc

Responsible

Removing of Soil  Degradation, | Make sure the required area of | Contractor 300 | Low | Regular Every HSE
Vegetation soil erosion, Habitat | the land including trees have to | and Mega inspection of | 9y Team
Covers and its loss, Air pollution, g]f ilrjlteIntrg(re(sjerrg?;i;(i)novi/r\/;lllj; Myanmar the cutting zEECk
roots Loss aesthetic view, should be tak'en o ac%ount it Energy area durin
ecosystem  change, | neaded, fast growing trees of g
water pollution, soil | the native species should be cuttin
erosion replanted after construction g
phase, some big trees must left times
if possible. Segregation of
leaves, twigs, poles and
bamboo should be done, usable
poles and bamboo should be
used in other applications. cut
vegetable should be
decomposed.
Storage of Soil contamination | Paved the ground of the | Contractor 150 Low | Regular Month HSE
Construction storage area or leak proof checking to Y Team
Materials underneath should be placed. the storage
area
Iron Rebar Nuisance, soil Separate the working area | Contractor 150 Low | Regular Month HSE
contamination Paved the ground of the checking the Y Team
working area with leak proof working area
materials
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Work
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Potential
Environmental
Impact

Air pollution, water

pollution, soil
degradation

Mitigation and Enhancement

Measures

Avoid during rainy season,
make sure the working area not
to over cut off the soil, use
tarpaulin or bamboo mats in
order to save the cut soil
falling to the  stream,
notification sign boards should
be placed, should be carry out
soil barring capacity test,
landscape should be taking in
to consider after construction
phase. Waste from excavation
work should be cut and fill in
required area.

Responsible

Contractor
and Mega
Myanmar
Energy

Estimat
ed cost
(000)
MMK
500

Residual

Low

Monitoring

Type

Regular
checking the
project site

Frequenc

Month
ly

Responsible

Mega
Myanmar
Energy
and HSE
team

10

Accidental
spillage, leakage
while storage,
transportation and
refueling

Soil pollution, water
pollution, fire hazard

Applied secondary
containments, paved the floor
to be impermeable. Provide
sufficient amount of fire
extinguishers at the storage
area, taking care during
refueling

Mega
Myanmar
Energy
and
Contractor

300

Low

Regular
checking the
storage area

Month
ly

HSE
Team
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Potential
Environmental
Impact

Mitigation and Enhancement

Measures

Responsible

Estimat
ed cost
(000)
MMK

Residual

Monitoring

Type

Frequenc

Responsible

11 | Sand Dredging Change waterway Avoid extraction sand and | Contractor 400 Low | Regular Once HSE
and Quarrying and flow rate, stone at the same place for check the a Team
Habitat loss for long time. Avoid extraction extraction week
aquatic ecosystem, clos_e o the_ banks so as to area
. avoid changing of water way.
Water pollution Record existing amount the
sand and stone sediments and
make sure not to over
exploitation
12 | Labor on site Soil pollution, water | Provide PPEs, application of | Contractor 300 Low | Regular Twic Mega
pollution, injury, temporary  toilets, separate inspection of |€ea Méigg’j
water consumption | Septic tanks, application of the the labor year HSE
best construction practices, Team
providing first aid facilities,
site  fencing and safety
signboards
13 | Construction of Water Pollution, Rafting should be allowed to | Mega 300 Low | Regular Once HSE
Diversion socioeconomic float half size of the stream at | Myanmar inspect to the | in Tea",:,lzgg
Weir impact to the the diversion weir construction | company construction | €ONSt |\ anmar
bamboo rafters area during construction times. | | ;i area and ructl Energy
However it is seldom to rafting on Company
during construction phase due ensurethe | .| Limited
to summer season. After flow of water
construction phase, the raft
should be allow to float by
overflow water.
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Potential
Environmental
Impact

Mitigation and Enhancement

Measures

Responsible

Estimat
ed cost
(000)
MMK

Residual
Impact

Monitoring

Type

Frequenc
y

Mega Myanmar Energy Company Limited

Responsible

14 | Temporary Positive impact
employment
‘B OperationPhase
1 | Operation of 3 set | Nuisance, Hand Noise proof type should be | Mega 500 | Low | Regular Twice HSE
of turbines injury, mortality, fire | applied, provide PPEs and | Myanmar check to the | aYear Tea",:/lzng
hazard notice sign boards should be Energy turbine Myanmzr
placed at dangerous places, Energy
sufficient number of fire
extinguisher should be kept,
Training should be arranged
for the workers and cautions
should be labeled
2 | Operation of Nuisance, Air Use silent type generator, place | Mega 100 | Low | Regular Twice HSE
emergency pollution, noise in a separate room, pave the | Myanmar check the ayear Tea",:,lzng
generator pollution, soil floor to be impervious, taking | ppergy generator Myanm?ir
contamination, care during refueling. Energy
injury
3 | Waste from Nuisance, Soil Pave the floor of the | Mega 150 Low | Regular Twice HSE
Maintenance of | Contamination, maintenance area, Install oil | Myanmar check the ayear Teamgg
machineries Water Pollution, and grease separator for the | Energy maintenance Myanmar
injury waste water area Energy
4 | Non-hazardous Soil Contamination, | Regular pump out of the | Mega 100 | Low | Regular Twice HSE
Waste Water pollution, Air | sludge, disposed of properly Myanmar check the a year Team
pollution Energy septic tank
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Potential
Environmental
Impact

Mitigation and Enhancement

Measures

Responsible

Estimat
ed cost
(000)
MMK

Residual

Monitoring

Type

Frequenc

Responsible

Storage, Soil Contamination, | Pave the floor of the storage | Mega 200 HSE
Refueling and water pollution, fire | areas, secondary containments, | Myanmar Team and
transportation of | hazard taking careful while refueling, | Energy Mya'\:;i?
fuel tightly close the tank while Energy

transport, install  sufficient

amount of fire extinguishers
Vehicles Air Pollution, Soil Give training to the driver, | Mega 100 Low | Regular Twice HSE
movement for pollution, water obey the guidelines of driving | Myanmar check the ayear | Teamand
transportation of | pollution, injury (safety first) and road. give | Energy vehicles Mya'\:;iar‘
required goods to information about the project Energy
power house and to the local people
workers
Sediment Water pollution Avoid excluding mass | Mega No more | Low | Regular During HSE
exclusion to the sedimentation directly to the | Myanmar cost check the ?;?,‘,’,’fg Team
normal stream normal stream Energy sluice season
Diversion the Downstream Impact, | Water should be released | Mega 300 | Low | Regular During HSE
water flow Aquatic Ecosystem | continuously to the downstream | Myanmar Check the rSumme Tean,:/lz"g

§omoeconom|c level of water to be left at the area
Impact downstream area especially in

during the summer season. As

ROR type, it will not take all

the stream’s water and should

be left 20% or 10%. Bamboo

raft should be allow to pass

over the diversion weir.
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Potential
Environmental
Impact

Mitigation and Enhancement

Measures

Responsible

Estimat
ed cost
(000)
MMK

Residual

Monitoring

Type

Frequenc

Responsible

Project Positive
Implementation
Decommissioning phase
Decommissioning | Air pollution, water | Spraying water over | Contractor 150 Low | Regular Dail HSE
of Building pollution, nuisance, | designated the working area, | and Mega check the y Team
noise pollution, loss | installation of temporary cover | Myanmar demolished
of aesthesis feature, |to control of dust. Keep | Energy area
soil contamination temporary  noise  barriers.
Provide protective wears to
worker
Transportation Air pollution, water | Usage of vehicles having | Contractor 250 Low | Regular Month HSE
and disposal of | pollution, soil efficient engines & exhaust | and Mega checking the | Team
demolished contamination, water | system, installation of | Myanmar waste
material and pollution temporary cover and adopted | Energy gf::;&:}téon
waste and wastes waste segregating system for waste
from labor onsite reuse and recycle wastes. transfer note
Operation of Noise Pollution, Used of machines & | Contractor 200 | Low | Regular Month HSE
dismantling nuisance, soil and | equipment having  efficient | and Mega check the y Tea",:/lzgg
machines water pollutions engines. Used  frequently | Myanmar machineries Myanmar
maintained exhaust system. | Energy Energy
Applied properly designed
noise control system for
equipment.
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v“”—‘f’ ga My ay pany
Mitigation and Enhancement Monitoring
- P_otential 2 Estimat = o 2
Activities Environmental v @ ed cost 3 N o %
easures S = e >
Impact z (000) @ & oA § 2
= MMK & Lo
4 | Workers and staff | Injury or mortality Adopt proper demolishing | Contractor 400 Low | Regular Mon
management system in order to | and Mega inspect tly

reduce accidents. Use of | Myanmar
personal protective equipment | Energy
relating to demolishing (belt,
safety boots, gloves, helmet,
mask and coverall), providing
first aid facilities.

5 | Temporary Positive
employment
Table 7. 2 Environmental Monitoring Plan
. onmenta = o S . : S - Responsible
L ara 3 G -
A | Construction Phase
1 | Ambient air PM 19, PM ,5,CO, CO,, NOy, SO,, VOC Annually | One point on construction site 200 | HSE Team,
qu al ity Il;/lﬂzgz)l/\/lyanmar
2 | Noise level and | Equivalent noise and vibration level dB(A) Annually | At major construction area 300 | HSE Team,
vibration Mega Myanmar
Energy
3 | Water Quality | Colour, Turbidity, Total Hardness, Biological Twice a | Surface downstream water of 300 | HSE Team,
Oxygen Demand (BOD), Suspended Solid, year the Namp-Lein Stream E"neegrz)',v'ya"mar
Oil and Grease, Arsenic
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-v‘,.;— ga My gy Company Limi
Ambient air PM 10, PM 25,CO, CO,, NO,, SO,, VOC Twicea | One points in project area 200 I\H/ISE Tl\e/lam,
quality Year Eneengy yanmar
Noise level and | Equivalent noise level dB(A) Twice a | One point at the entrance of the 300 | HSE Team,
vibration Year | factory (receptor) E"neeﬂzyya”mar
Water quality pH, Colour, Turbidity, Biological Oxygen Once in Tube well 200 |\H/|SE Tl\eAam,
Demand (BOD), Total Dissolved Oxygen and rainy Eneegrzy el
Total Suspended Solid (SS) and temperature season
Tail water Colour, Turbidity, Total Hardness, Biological Twice a | At the tail race pond 200 HSE T&amr
Oxygen Demand (BOD), Electro conductivity | month Eneeﬂzy yanmar
(EC), Temperature, pH
Decommissioning Phase
Ambient air PM 19, PM ,5,CO, CO,, NO,, SO,, VOC, O3 Once One point on site 400 | HSE Team,
: Mega Myanmar
quality Energy
Noise level and | Equivalent noise and vibration level dB(A) Once One point on site 300 | HSE Team,
vibration E"neeﬂzyya”mar
70
Prepared by eGuard ZKKO




.i .‘ ﬁ, ,‘

y

Initial Environmental Examination (IEE) Report for the generation of Electricity form Namp-Lein Steam
Mega Myanmar Energy Company Limited

7.1 Institutional Arrangement

The development and implementation of the proposed electricity generation from Namp-Lein
Stream will be managed by Mega Myanmar Energy Company Limited. A Health, Safety and
Environment (HSE) Coordinator and assistants for Health, Safety and Environment (HSE) issues
should be appointed throughout the lifespan of the project. HSE coordinator is responsible for
implementation and monitoring of Environmental Management Plan (EMP) and Environmental
Monitoring Plan (EMOP) as well as coordination with the construction company, local
authorities, decommissioning company and also with the nearby communities. HSE Team also
makes regular review of EMP to cover all potential impacts, improvement and modification in

the operation and decommissioning phase of the proposed project.

7.2 Corporate Social Responsibility (CSR) Plan

The proposed project of Mega Myanmar Energy Company Limited will implement Corporate
Social Responsibility (CSR) plan together with EMP during its operation period. The objective
of this plan is to create social welfare of factory workers and local community. The project
proponent will implement CSR plan by using 2% of net profit. CSR plan formulated for the

proposed project can be seen in Table 7.3.

Table 7. 3 Corporate Social Responsibility (CSR) Budget Plan

No. | Activity | Timing
1 | Development of Health Aspect | Annually
2 | Development of Education Aspect | Annually
3 | Regional Development activities and Natural Disaster Protection Program | Annually
Total (2% of Net profit)
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8. Public Consultation and Disclosure.

8.1 Importance of Public Consultation and Information Disclosure
The opinions of the local people, social organizations and stakeholders affected by the

development of the proposed project have been taken into account in this IEE. The public
consultation indicated the transparency of IEE proponents to the local people. Consultation
meetings were hold with people affected by the project, administrative, community based and
social organizations. The results getting from the consultations meeting and negotiations with
environmentally and socially of the affected people were taken into consideration in evaluation
of impacts, design of mitigation measures and monitoring plans. Negotiation with related

governmental organizations was also done.

All feedbacks from public consultation meetings were well addressed and considered in the
formulation of EMP, environmental monitoring plan and CSR plan.

8.2 Objectives, Invitation and Participation
Public consultation and information disclosure concerning with the Initial Environmental

Examination (IEE) for generation of electricity for the Mong Ping Township proposed by Mega
Myanmar Energy Company Limited was held on 28" January, 2016 at hall of General
Administrative Department (Mong Ping). The objective of the meeting is to disclose the findings
including the baseline environmental data of project site and existing socio-economic condition
of local people, and potential impacts of project activities and mitigation measures and, to
receive public’s opinions and recommendations and feedbacks on the proposed project. The
proponent invited the stakeholders via invitation cards. The invitation list and the participants list

will be seen in appendix. The number of participants attending the meeting is briefly shown in

No. Category " Number of Participant

table below.

1 Government Officials 12
2 Private Company 3
3 Local People 52
4 NGOs/INGOs/ POs 18
Total 85
72
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8.3 Event of the Meeting
The meeting was held according to the following agenda.

1. Opening of the meeting

2. Opening speech by the Township Administrative Officer, Mong Ping Township

3. Introduction of the proposed project by U Zaw Min, Managing Director, Mega Myanmar
Energy Company Limited for Construction and Generation of Electricity with Build-
Own-Operate (BOO) system

4. Presentation of Initial Environmental Examination by Daw Yinn Mar Swe Hlaing, Senior
Consultant, E Guard Environmental Services Co., Ltd.

5. Exchange Opinions by the attendees

6. Closing remarks by U Zaw Min, Managing Director, Mega Myanmar Energy Company
Limited

7. Closing of the meeting

According to Agenda described above, the opening of meeting was announced and then,

Opening Speech: Township Administrative Officer, Mong Ping Township greeting all
attendees and he told the objectives of today’s ceremony. Then he explained that the
implementation of this project is important for the development of our township. Then local
people involvements are also play in importance role to implement this project. We have to thank
to the proponent as he implement this project. Detail information concerning with project
implementation and environmental impacts will be explained by the responsible persons of the
relative departments. If all local communities may involve for implementation of the project, the
project can be smoothly done and will be fulfill the requirement of the electricity without any

difficulties.

Briefly Explain about the Project Description: U Zaw Min, Managing Director, Mega
Myanmar Energy Company Limited greeted all attendees and introduced the summary of the
proposed project. He continued to explain that the project would be implemented under the
Environmental Conversation Law and other relevant laws. He requested the stakeholders to give

comments and suggestions on project implementation.
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Then, Daw Yinn Mar Swe Hlaing, Senior Consultant, Director of E Guard Environmental
Services Co., Ltd., made a presentation to disclose the following information of the project to the
public.
1. Project Description

Required Facilities for the Project

Project Alternatives Selections

Required resources for the project

Study Team for IEE and Authorized Institution

Objectives of the Public Consultation

Obijectives of IEE

Current situations of the Project

© © N o O P~ DN

Potential Environmental Impacts and Significance

[EY
o

. Environmental Management Plan (EMP)

-
[N

. Emergency Response Plan

-
N

. Corporate Social Responsible (CSR)

13. Recommendation

She also pointed out that environmental management and monitoring plans are formulated based
on the existing conditions, measured data and according to the phases of the project and thus

those plan might be modified within the investment period or in future.

Question no. (1):U Sai Ai Twae, villager form Hta Naung Village (7 mile) said that there is
bamboo rafting activity along the stream. And he want to know that the activity will be burned or

not if the project will be implemented?

Answer no. (1):Daw Yinn Mar Swe Hlaing, Senior Consultant from E Guard Environmental
Services answered that we will consider the current socioeconomic condition of the local people.
If the socioeconomic condition will be affected by the proposed project, the proponent have to
address and have to discuss with the communities to have no or least affect on the socioeconomic
condition. Then U Zaw Min, Managing Director from Mega Myanmar Energy Company
continue explained that during construction phase, the raft can be floated up to the diversion weir
and there may be an access road then the villagers can transport via road. After diversion weir
the villagers can use the stream again. However the construction phase will be during dry season.
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Then after construction phase, villager can use the stream at the place of diversion weir by the
over flow water. But there is nothing concern with our company if the Forest Department taking

action with the Forest Law.

Question no. (2):U Sai Ai Twae, villager form Hta Naung Village (7 mile) asked how about the
flood water will reach to the farmland?

Answer no. (2):U Zaw Min, Managing Director from Mega Myanmar Energy Company
Limited answered that we will not construct big dam and we can create required head race with
diversion weir. So the water cannot be reached to the farmland. Then there is no farmland along
the channel.

Question no. (3): U Sai Ai Twae, villager form Hta Naung Village (7 mile) how about the
impacts of flooding to above villages (Yan Kham village)?

Answer no. (3):U Zaw Min, Managing Director from Mega Myanmar Energy Company
Limited answered that there will not affect to the above villages due to the nature of proposed
project.

Question no. (4): U SaiOhnPhay, Chairman, Township Development Committee asked that
will use all the water from both streams of Namp-Leain and Namp-Lein?

Answer no. (4):U Zaw Min, Managing Director from Mega Myanmar Energy Company
Limited answered that we will not use all the water from the streams, we will left some amount

(the water level should have) of water in the downstream area.

Finally U Zaw Min, Managing Director from Mega Myanmar Energy Company Limited made
a closing remark and thanks everyone who attended that meeting for public consultation and
information disclosure.

After closing remark, the meeting was closing and successfully accomplished.
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9. Conclusion and Recommendation

9.1 Conclusion
This study was meant for the formulation of the Environmental Management Plan (EMP) by

studying Initial Environmental Examination (IEE) for the Namp-Lein Hydropower project
proposed by Mega Myanmar Energy Company Limited. Primary data collection such as onsite
measured results: surface water quality (Namp-Lein Stream water), air quality (NO2, SO, CO,,
CO) and noise and laboratory results for surface water quality (Namp-Lein Stream water) and
secondary data collection for socioeconomic condition, biodiversity condition and weather
condition were analyzed to determine the environmental and social impacts. As per analyzed
data, it was observed that there are not only positive impacts or negative impacts during project’s

construction, operation and decommissioning phases.

According to the results of the data analyzing, the air quality indicated that NO, and SO,
qualities are lie in the range all NEQG standards while that of COyline in the American
Conference of Governmental Industrial Hygienists (ACGIH) guideline. Then the noise level
measured and water quality measured are also lie in the NEQG standard. The water quality result
getting from the Laboratory are also in the range of NEQG and WHO standards.

The modified method of Institute of Environmental Management and Assessment (IEMA) from
United Kingdom is used to assess the significance of the impacts. As per the results of analysis,
most of the project activities have low significance impacts and positive significance on the
environment and a few have moderate significance impacts on the environment which have to
improve for environmental performance. The good point is there is no high or very high
significance impacts on the environment. There are concerning with land slide and soil erosion
due to excavation works and removing of the vegetation covers and roots. Both activities should

be carefully carried out and taken into account the impact on the environment.

The Environmental Management Plan (EMP) covering the anticipated impacts, mitigation
measures, management and monitoring plan during all phases should be implemented. Besides of
EMP, Corporate Social Responsibility (CSR) plan will be performed annually by the project
proponent for the sake of employees and local community. These plan should be accomplished

by Health, Safety and Environmental (HSE) Team of the Mega Myanmar Energy Company
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Limited and the team should be review EMP regularly to cover all potential impacts,

improvements and modification.

9.2 Recommendation
The following recommendations have been made for efficient and effective implementation of

EMP.

£ T T B

3

P o B

Provide relevant Personal Protective Equipment (PPEs) for the workers during all phase
of the project

Keep acceptable level of water at the downstream before water released from the tailrace
Avoid extracting sand and stone at the same place for a long time

Make sure not to over cut the vegetation and its roots more than enough

Soil excavation work should be done before rainy season so as to control soil erosion to
and land slide

Use tarpaulin and/or bamboo mats along the excavation area in order to save soil waste
falling to the stream and control the turbidity of the stream due to excavation work

Avoid operating heavy machines at night time

Apply secondary containments or pave the floor with leak proof materials at the fuel
storage area not to soil contamination

Use proper dispose method of soil waste such landfill at the lowland area

Segregate vegetation waste such as poles, post, bamboo can be reused and other twigs,
leaves, climbers, creepers can be burned or should be landfill for fertilizer if possible
Label and caution should be tagged at the dangerous places

Provide sufficient amount of fire extinguishers and develop firefighting plan

Construct Retaining Wall in necessary places to prevent landslide

Training programs should be done for the workers and staff for firefighting and
environmental awareness to meet the environmental performance

Environmental Management Plan should be modified according to the feedbacks
obtained and lessons learned from the monitoring and current process

Plant fast growing tree species after construction period

Corporate Social Responsibly (CSR) Plan should be implement annually

7
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Appendix I — Check List for IEE

INITIAL ENVIRONMENTAL EXAMINATION (IEE) CHECKLIST

(Hydropower project- Generation of Electricity)
|

This IEE Checklist has been prepared for Hydropower project- Generation of Electricity.

Read the questions carefully and write the required information on the blank spaces provided or
otherwise check (v ) the appropriate boxes O or parenthesis ( ). Boxes with check marks (I4) are
automatically required. Use additional sheets if necessary and indicate this in the appropriate

space.

PROJECT FACT SHEET

Project Name:

Type of Project

Type of Business

Project Location:

(Please kindly provide vicinity
map/s and photographs of the
project site and site
development/layout plan.)

Project Alternatives

Geographic Coordinates of the
project area

Project Size

Size of diversion weir
Length of channel
Size of forebay tank
Length of penstock
Size of power house

Project Proponent:

Office Address:

Contact Person:

Designation:

Contact Number/s
Fax Number:
Mobile

E-mail Address:
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PROJECT DESCRIPTION

1.1 PROJECT COMPONENTS

Area (sq. m.) / Specification/ Description

Faciliti No. of Unit :
acilities 2 T Capacity / Remarks

Support Facilities
Generators Please kindly provide
Warehouse service area and its
Freezer/Temperature Control Area support facilities.
Boilers
Transformer
Others, specify

Admin support
Canteen

Office

Mess

Clinic

Library
Quarters
Septic Tanks
Others, specify

Water source/ supply (uses)

Waste water management Facility

Drainage system

MACHINERIES/EQUIPENT/FACILIGIES

Machineries/Equipment/Facilities No of Units Specification

Construction machineries Please attached detail machinery
Transportation Equipment (trucks lists.

etc)
Others.

UTILITIES/REQUIREMENTS (Construction Phase):

Utilities Source Estimated Demand/Consumption

Water Gallon /day

Source of water

[ 1ground water [ 1 well [ 1spring [ ]others:

[ ] Surface water [ ] river [ ]lake [ ]others:

UTILITTIES/REQUIREMENTS (Operation Phase)
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Utilities Source Estimated Demand/Consumption
Power/Electricity KWh

Water /day

Source of water

[ ]1ground water [ 1 well [ 1spring [ ]others:

[ 1 Surface water [ ] river [ ]lake [ ]others:

MANPOWER

Please also provide Organization chart of company.

Manpower Requirement Expertise/Skills Women Men Total

Number of construction workers

Number of factory staff

Numbers of office staff

(Others)

Total

TOTAL PROJECT INVESTMENT

Land

Construction of the Facilities

Equipment

Access Road

Water Supply

Cash

Others/Specify

Total Project Investment

CONSTRUCTION/ RENOVATION PROCESS/DEMOLITION PROCESS

Size of main building and type

Size of subsidiary buildings and type

Construction plans (please also provide with maps and
photos)

Company to be constructed, its reputation, compliance
with environmental rules and regulations?

Time frame for construction

Construction Activities Time Frame number of days)

Site Preparation and Clearing
Excavation

Construction of the diversion facilities
Installation of Equipment

Others ,please specify
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Operational Phase

Process/Technology Option
Process
Operation duration per day
Power Generation per day
Waste Management System

Transmission

Length of the transmission line?

New or existing?

If new, how many posts will be there?

If existing, does renovation work require?

I Environmental Checklist for possible impacts

Possible Environmental/ Social Impacts | Baseline Environment

LAND

Consistency with land use Current land use w/in 1km radius (as per zoning ordinance):
Residential
Commercial/ Institutional
Industrial

Agricultural/ Recreational
Protected Areas
Others, specify

Disturbance to wildlife due to vegetation clearing Existing vegetation in the area:

Threat to existence of important local species Forestland

Threat to abundance ,frequency and distribution of | Marshland

important species Grassland
Mangrove
Wetland

Others, specify

Change in surface landform/ topography/ Slope:
terrain/slope flat (0-3%)

gently sloping to rolling (3-18%)
Soil Erosion steep (>18%)

(Please provide soil investigation Report including
soil quality assessment and its erosion potential)

Experience with land slide Frequent

Every 5 year

Last 5 year

Every 10 year

Last 10 Year

Never been

Other specify.......ccooviiiiiiiiin.
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Possible Environmental/ Social Impacts Baseline Environment
Soil/Land contamination due to improper solid Existing soil type in the area:
waste disposal sandy

clay

sandy-loam

Others, specify

Increased siltation due to project activities Specify nearest/receiving water body:
Water quality degradation
Others, specify

Distance to nearest/receiving water body:
0 to less than 0.5 km

0.5t0 1 km

More than 1 km

Current Water Use:
Fishery

Tourist Zone / Park
Recreational
Drinking/Domestic
Agricultural

Other

Distance of project area to the nearest well used:
0 to less than 0.5 km

0.5t0 1 km

More than 1 km

Use of the nearest well:
Drinking/Domestic
Livestock

Agricultural

Competition in water use Size of population using receiving surface water:
Depletion of water resources < 1,000 persons

>1,000 and < 5,000persons

>5,000person

Available/nearest water source.
Deep well

Surface water

Others, specify
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Possible Environmental/ Social Impacts

Baseline Environment

Occurrence of flooding

Is the project site located in an area identified as
flood prone area?

Yes

No

Occurrence of Drought

Is the project site located in an area identified as drought area?
Yes

No

AIR / NOISE

Air quality degradation

Distance to nearest community:
0 to less than 0.5 km

0.5to 1 km

More than 1 km

Emission to air
Dust Emission

Emission throughout process

Emissions from machines and equipment

Emission from raw materials

Other possible emissions

Is there any preventive measures to control air emissions

Change in local climate such as temperature
changes and rainfall pattern
Global warming potential

Please provide monthly average rainfall data of the proposed
project area.

Noise generation
(Pleas provide if there any control measures)

Major sources of Noise (please specify)

Nuisance due to noise generation

Distance to nearest community:
0 to less than 0.5 km

0.5to 1 km

More than 1 km

Hydrology/Hydrogeology

Change in drainage system

Change in river, stream ,lake water depth
Reduction in stream volumetric flow
Inducement of flooding

Please provide the following hydro- geological information.
Drainage System of Proposed area

Regional hydro geological map

Mean Monthly flow data of affected stream or river (if
applicable)

Flood or drought history of proposed project area ,its
surrounding and downstream affected areas

Ground water pollution
Stream water pollution
Lake water Pollution

Marine water pollution

Identify specific source of possible pollution load and
assimilative capacity of the receiving water body
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Possible Environmental/ Social Impacts Baseline Environment
Threat to fresh water ecology Is there any ecologically and economically important species
Threat to marine ecology around the proposed project area?

Threat to abundance, frequency and distribution of
aquatic species
Loss of habitat

SOLID WASTE

Potential source of waste generation Material handling waste

Glass waste

Oil, Spills and Lubricants

Furnace sludge (waste from furnace)
Others (Please specify)

Volume of solid waste generated from current

sources
Handling and disposal of hydropower related

substances

PEOPLE

Displacement of residents in the project site and Size of population of nearest resident:

within its vicinity < 1,000 persons

Displacement of Indigenous People >1,000 and < 5,000persons

Enhanced employment and/or livelihood >5,000person

opportunities

Reduced employment and/or livelihood Classification of project area:

opportunities Urban

Disruption/Competition in delivery of public Rural

services (e.g., education, peace and order, etc.)

Enhanced delivery of public services (e.g., Available services within/near project site:
education, peace and order, etc.) Schools (e.g. elementary, high school, college)
Increase in traffic volume and worsening of traffic | Health facilities (e.g., clinics, hospitals, etc.)
flow Peace and order (e.g., police office.etc)

Recreation and sports facilities
Others, specify

Impacts on community health and safety
Common illness

Respiratory illness

Others, specify

Please specify type and rate of occurrence
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Possible Environmental/ Social Impacts Baseline Environment

Local Benefits from the project Provide socioeconomic profile of affected community.
Affect on basic infrastructure (road, electricity etc.) | Please describe detail plan of disaster management plan in
Risk disaster Management in case of Dam failure case of dam failure (Worst Case Scenario).

2.1.  Pollution Control Devices

Pollution Control Devices No of Units Specification

Solid Waste Management

Liquid Waste Management Please kindly provide detail layout
Waste Water Treatment Plant plan of waste water treatment plant
Septic/Sewage Treatment Plant if applicable.

Oil/Grease Separator
Sedimentation Pond
Others ........ccoovvvvinnnnn.

Gaseous and Noise Control Devices

Watershed Management Plan Please provide watershed
management plan in detail.
(including restoration and re-
vegetation plan)

ABANDONMENT /DECOMMISSIONING/REHABILITATION POLICIES AND GENERIC
GUIDELINES (if Applicable)

Project Life or Service: years
Provide description of the Abandonment activities, such as, dismantling and waste disposal.

Demolition Process (after expiry of the building life)

Demolition plans

Time frame for demolition

Restoration plan (if applicable)
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IV. Other projects around the project site

Sand Dredging

Mining / Quarry

Gold finders along the creek
Other

V. Others requirements (soft copy)

Design of Water Treatment Plant
Construction design of the facilities

2 Initial Environmental Examination (IEE) Report for the generation of Electricity form Namp-Lein Steam

Mega Myanmar Energy Company Limited

Detail maps to show location of the project site, Mong Pyin tsp, water bodies, transmission line, communities areas,

cultural heritage areas etc,.
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Appendix Il — Area Photos of the Project Site

Proposed Power House Location
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Appendix I11 - Site Visit Photos

Noise Level Measuring by Digital S
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oject Site
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Current Composition of the Vegetation on the Project Site
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Appendix IV — Laboratory Water Quality’s Result

1ISO
TECH

L AB O RAT ORY

150 9001:2008 Cert. No.688283

Laboratory Technical Consultant: U Saw Christopher Maung WTL-RE-001
B.Sc Engg: (Civil), Dip S.E (Delft) Lecturer of YIT (Retd), Consultant (Y.C.D.C), LWSE 001. Issue Date - 01-12-2012
Former Member (UNICEF, Water quality monitoring & Surveillance Myanmar) Effective Date - 01-12-2012
W1215 250 Issue No - 1.0/Page 1 of 2
WATER QUALITY TEST RESULTS FORM
Client E-Guard Environmental Services
Nature of Water Stream Water (2), sSoc3§capé:
Location Mong Pyin Hydro Power Project
Date and Time of collection 13.12.2015
Date and Time of arrival at Laboratory 14.12.2015
Date and Time of commencing examination 15.12.2015
Date and Time of completing 20.12.2015
Results of Water Analysis ; WHO Drinking Water Guideline
(Geneva - 1993)
pH 6.5-8.5
Colour (True) TCU 15 TCU
Turbidity NTU 5 NTU
Conductivity micro S/cm
Total Hardness 88 mg/l as CaCOg3 500 mg/l as CaCOg3;
Calcium Hardness mg/l as CaCOg3
Magnesium Hardness mg/l as CaCOg3;
Total Alkalinity mg/l as CaCOg3;
Phenolphthalein Alkalinity mg/l as CaCO3;
Carbonate (CaCOg3) mg/l as CaCOg3
Bicarbonate (HCO3) mg/l as CaCO3
Iron 0.27 mg/| 0.3 mg/l
Chloride (as CL) 2 mg/l 250 mg/l
Sodium chloride (as NaCL) mg/l
Sulphate (as SOy) 10 mg/l 200 mg/I
Total Solids mg/I 1500 mg/I
Suspended Solids 23 mg/l
Dissolved Solids 87 mg/I 1000 mg/I
Manganese mg/I 0.05 mg/I
Phosphate 0.06 mg/l
Phenolphthalein Acidity mg/l
Methyl Orange Acidity mg/l
Salinity ppt
Remark: This certificate is issued only for the receipt of the test sample.
Tested by s Approved by Sl
Signature: w Signature: ot
Nabie: Zaw Hein Oo e Soe I'nt
(a division of WEG Co.,Ltd.) B'Sscr‘((é?,:ﬁlis;?y) Technical Offices

- O TR LY 5
No.18, Lanthit Road, Nanthalk§oe L6 E8r Lads ¥6W¥ship, Yangon, Myanmar. CH T ahoraror
Ph: 01-640955, 09-73225175, 09-73242162, Fax: 01-644506, E-mail: isotechlaboratory@gmail.com, Website: weg-myanmar.com
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1ISO
TECH

LABORATORY

1S0 9001:2008 Cert. No.688283

, g Todlinient (oot BN e WTL-RE-001
B.Sc Engg: (Civil), Dip S.E (Delft) Lecturer of YIT (Retd), Consultant (Y.C.D.C), LWSE 001. Issue Date - 01-12-2012
Former Member (UNICEF, Water quality monitoring & Surveillance Myanmar) Effective Date - 01-12-2012

W1215 250 Issue No - 1.0/Page 2 of 2
WATER QUALITY TEST RESULTS FORM

Client E-Guard Environmental Services

Nature of Water Stream Water (2), §t§9€3$eqp&

Location Mong Pyin Hydro Power Project

Date and Time of collection 13.12.2015

Date and Time of arrival at Laboratory 14.12.2015

Date and Time of commencing examination 15.12.2015

Date and Time of completing 20.12.2015 )

Results of Water Analysis WHO Drinking Water Guideline
(Geneva - 1993)

Temperature (°C) °C

Fluoride (F) mg/l 1.5 mg/l

Lead (as Pb) Nil mg/l 0.01 mg/l

Arsenic (As) mg/l 0.01 mg/l

Nitrate (N.NO,) 0.3 mg/l 50 mg/l

Chlorine (Residual) mg/l

Ammonia (NH3) 0.18 mg/l

Ammonium (NH,) mg/l

Dissolved Oxygen (DO) mg/l

Chemical Oxygen Demand (COD) 32 mg/l

Biochemical Oxygen Demand (BOD) 8 mall

(5 days at 20 °C)

Cyanide (CN) mg/l 0.07 mg/l

Zinc (Zn) mgl/l 3 mgl/l

Copper (Cu) Nil mg/l 2 mg/l

Silica (Si) mg/l

Remark: This certificate is issued only for the receipt of the test sample.

Tested by Approved by
Signature: WQ; Signature: 90"—?/7# e
Name: Zaw Heia O:: Name: o.B ?gi’vill.;ul‘ 980.
—BSc(Chemistry) — Technical Officev
IS0 T%r'c%hﬁféit:axory &0 TRCH I ahoreroe.

(a division of WEG Co.,Ltd.)

No.18, Lanthit Road, Nanthargone Quarter, Insein Township, Yangon, Myanmar.
Ph: 01-640955, 09-73225175, 09-73242162, Fax: 01-644506, E-mail: isotechlaboratory@gmail.com, Website: weg-myanmar.com
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The Government of the Republic of the Union of Myanmar
Ministry of Agriculture and Irrigation
Department of Agriculture
Plant Protection Division
Pesticide Analytical Laboratory

E-mail: ppmas.moai @mptmail.net.mm Tel  :640344, 644214, 644213,
Fax :95-1-644019

CERTIFICATE OF HEAVY METAL ANALYSIS
HM - 198/ 2015

Description of consignments / lot : Stream Water 2 (§§eog$sqp§:)

Name of owner and address : E Guard Environmental Services Company Limited
Original of sample : §E:(08:(8)9051 gS:(GpSs0S 326¢,3E:0§¢
Designation of Sample : Stream Water 2 (§éec3$eqpé:)

Laboratory registration No : HM- 198 /2015

The sample was taken by : E Guard Environmental Services Company Limited
Date of sampling : 14-12-2015

Place of Sampling : %5:@5:@@(& ﬂéz@é§cﬁ sacgl_r‘l))é:s%é

Date of analysis :30-12-2015

Remarks on the condition of the sample : Sample is packed in Plastic Bottle

RESULTS:

Herewith it is certified that the heavy metal content in the sample commodity (based on the
samples submitted by E Guard Environmental Services Company Limited) are as follow;

Heavy Metal Laboratory Finding Maximum Permitted Level
Contaminants (ppm) (ppm)
Chromium (Cr) ND 0.36

NB: The results are valid only for the quantities the sample represented.
Date: 30- 12-2015
Note: ND — Not Detected

S
e
Cuntis!

(Analytical Chemist) (Assistant Director)

Pesticide Analytical Laboratory Head of Laboratory
Plant Protection Division Pesticide Analytical Laboratory

Department of Agriculture Plant Protection Division

Yangon, Myanmar Department of Agriculture

Yangon, Myanmar
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Appendix V — Onsite Water Quality Result
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Appendix VI — Tentative Invitation List and Invitation Letter
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Appendix VII — Presentation of the Public Hearing
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Appendix IX Commitment Letter

No. (11), Airport Avenue Road, (6c0e86§600c06:)

Aangon Airport Road, Saw Bwar Gyi Gone Quarter,
% guard Insein Twnship, Yangon 11011, Myanmar.
ENVIRONMENTAL Tel: (95) 1 666512 Fax: (95) 19667757

SERVIGES H.P (95) 9 44801676

Commitment to follow and compliance with Environmental Conservation Law, Rules,
Environmental Impact Assessment Procedure, National Environmental (Quality)
Emission Guidelines, Standard and Mitigation Measures stated in the Initial
Environmental Examination (IEE) Report

With Regard to the above matter, we, E Guard Environmental Services Co., Ltd has
prepared the Initial Environmental Examination (IEE) Report for Namp-Lain Hydropower
Project (Mega Myanmar Energy Company Limited) . Our company strongly commits that t}'iis
IEE report has been prepared by following Environmental Conservation Law (2012),
Environmental Conservation Rules (2014), Environmental Impact Assessment Procedure
(2015), National Environmental Quality (Emission) Guidelines (2015) and other relevant
environmental standards through successful implementation of mitigation measures stated in

Initial Environmental Examination (IEE) Report.
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IR AT

Mega Myanmar Energy Company Limited

MEGA MYANMAR ENERGY CO.,LTD.

HYDRO-ELECTRIC DEVELOPMENT & CONSTRUCTION

Commitment to follow Environmental Conservation Laws, Rules, Standards and

Mitigation Measures Standards and Mitigation Measures State in the Environmental
Management Plan (EMP) of the Report

With regard to the above matter, we, Mega Myanmar Energy Company Limited will
invest to construct Hydropower house with Run of River type in order to generate
Electricity for Mong Ping Township from the water of Namp-Lein Stream. Our company
strongly commits that all our operations will be performed in an environmentally friendly
manner by following Environmental Conservation Law 2012, Environmental Conservation
Rules 2014, and relevant environmental standards through successful implementation of
mitigation measures stated in the Environmental Management Plan (EMP) of the Initial

Environmental Examination (IEE) Report.

o)d

Zaw Min
Managing Director
MEGA MYANMAR ENERGY Co.,LTD.

Mobile : 09-428315177 : 09-49350127
09-36014634 Res : 081-2123873
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