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1. Introduction

1.1. Background and purpose of the survey

Myanmar has maintained the GDP growth rate of around 7.5% (IMF estimate) since the
inauguration of Thein Sein administration marking the transition to civilian rule in March
2011. With the rapid economic growth, improvement in living standards and development of
commerce and industry, the country is attracting a growing number of companies from
abroad as a place of business. With this backdrop, the volume of waste is steadily increasing
each year and the trend is most obvious in Yangon, the former capital of Myanmar, which is
driving the country’s rapid democratization as economic center of the country. The city has a
population of around 5.21 million and the amount of daily waste has reached around 3,000
tons in 2017 which shows significant increase from the daily amount of 1,550 tons in 2011.

Appropriate waste treatment has therefore become an urgent necessity.

The waste in the city of Yangon is currently managed by the Pollution Control and Cleansing
Department (hereinafter “PCCD”) of Yangon City Development Committee (hereinafter
“YCDC”) from the administration perspective. YCDC has also been operating the country’s
first waste to energy (hereinafter “WtE”) plant commissioned to and designed, procured,
locally engineered and constructed by JFE Engineering Corporation (hereinafter “JFE”) in
Shwe pyi tha Township in northern Yangon since June 2017. However, there is still plenty
room for improvement in the waste treatment system of the city to respond to
ever-increasing amount of waste and there are concerns about environmental pollution that
may be caused by inappropriate treatment of waste.

In order to resolve the above situation, YCDC is planning and promoting construction of a
large-scale WtE plant and is currently reviewing various options to establish a waste
treatment system that is suitable to the city. There is therefore high expectation that Japanese
technologies may be used for such plants, and Japan, as a country that has improved and
developed advanced technologies for waste treatment and recycling system in the past
should roll out its technologies to the countries that face difficulties in waste
treatment/management so that low-carbon societies are established on a world scale. It is
even more important in the context of Paris Agreement that was adopted by consensus at the
21st Conference of the Parties (or “COP”) to the United Nations Framework Convention on
Climate Change (UNFCCC) in Paris in December 2015, which will be fair and effective
framework for all member countries. In Paris Agreement, it is declared that each country
should determine plans to mitigate global warming promptly and to implement the actions to
reduce CO2 emissions in a continuous manner. The emphasis has also been placed on the
importance of intercity cooperation.
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Kawasaki is one of the cities that are engaged in inter-city cooperation with the city of
Yangon. After the survey of intercity corporation started in July 2015, the mayors of the two
cities executed the “Memorandum of Understanding on Intercity Cooperation for Making
the City of Yangon in Myanmar a Low-carbon Society” in March 2016 and the MoU was
updated under the name of the new mayor of the city of Yangon in FY2017 and the
associated efforts are implemented by top-down approach in which the related divisions and
departments are involved. As a result of such efforts, two Joint Crediting Mechanisms (JCM)
FS were implemented and two JCM facilities-support projects have been adopted, which is
contributing greatly to establishment of the low-carbon society.

The purpose of this project, under such conditions, is to propose an appropriate urban waste
treatment scheme to the city of Yangon to realize a low carbon society in collaboration with
the city of Kawasaki that has accumulated know-how of this, and to evaluate feasibility of
the scheme as business from the perspective of the country’s development into the
recycle-based society.

1.2. Survey items

1.2.1. Socioeconomic conditions of the subject area

The progress of economic opening and liberalization of the Republic of the Union of
Myanmar has been accelerated since the historic power shift to the National League for
Democracy (NLD) led by the chairperson Aung San Suu Kyi in March 2016 and the country
is recording the economic growth rate at an average of more than 7.5% (average of the five
years from 2012 to 2016). The Foreign Direct Investment (FDI) in Myanmar has also been
growing significantly after the economic sanctions by the United States were largely lifted in
September 2016 which widely improved the access to the country. Japan is also accelerating
establishment of business relationship with Myanmar as exemplified by the opening of
Thilawa special economic zone located 20 kilometers to the southeast of the city of Yangon,
which is supported by Japan publicly and privately. While there were very high entry
barriers for private-sector companies in Japan due to the above-mentioned financial
sanctions by the United States that included virtual ban on electronic fund transfers
denominated in US dollars to Myanmar, more and more Japanese banks are opening offices
in Myanmar after the economic sanctions were lifted. As of 2017, large financial institutions
in Japan (so-called mega banks) are obtaining a banking license in Myanmar one after
another and this reflects high expectations of Japanese companies for future business
opportunities in the country.
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1.2.2. Legal system in the subject area

Regarding the waste-related laws, the Environmental Conservation Law was established at
a national level in 2012 but no waste-related legal system exists in Yangon Region. On the
other hand, the city of Yangon established the City of Yangon Development Law, the State
Law and Order Restoration Council Law No0.11/90 in 1990 and then revised the law for the
first time in 23 years in 2013, into a new format as Yangon city Development Law, 2013.
This shows the city’s forward-looking efforts in waste management. The table below shows
the waste-related legal system in Myanmar including the ones mentioned above.

Table 1-1: Waste-related legal system in Myanmar

Myanmar
2012 Environmental Conservation Law
2014 Environmental Conservation Rules ( Environmental Conservation

Rules)

Yangon Region

No waste-related legal system exists

City of Yangon

1990 The City of Yangon Development Law, The State Law and Order
Restoration Council Law N0.11/90

1992 The City of Yangon Municipal Act

1993 Development Committee Law, The State Law and Order Restoration
Council Law N0.5/93

1996 Cleansing Rules, Order No0.3/96

1999 Pollution Control and Cleansing Rules, Order N0.10/99

2013 The City of Yangon Development Law, 2013

*Revision of the City of Yangon Development Law in 1990

1.2.3. WIE plant planning

One WIE plant (hereinafter “WtE plant”) is operating in the city of Yangon and
construction of the second and subsequent ones is being planned currently. In this project,
we will survey the areas suggested by the city of Yangon as possible location of WtE plant,
identify equipment for each factor based on the design conditions that include specific

construction sites and examine the facilities flow.

1.2.4. Public support and funding programs
One of the biggest challenges in construction of WtE plants is how to finance the cost of
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construction. Financial support is indispensable to ensure success of public works and their
feasibility as business. In this project, we will survey and examine the support programs of
Ministry of the Environment (the government of Japan) and Japan International Cooperation
Agency (JICA) as well as the support program of Green Climate Fund (GCF), the
international fund.

1.2.5. Organization

In constructing a WtE plant, the costs of construction and post-construction operation need
to be covered by the fees for garbage treatment (so-called tipping fee), expenditure by the
municipal government and garbage treatment operators. In the WtE plant construction
project for the city of Yangon, we will examine the opportunities of operating a garbage
treatment business by establishing a special purpose company (SPC).

1.2.6. Feasibility study

We established a finance model comprised of economic indicators such as target internal
rate of return (IRR) after setting assumptions for successful operation of waste treatment
business by including the foreign exchange and other risks.

1.2.7. Plant-specific planning

We will present a WtE plant proposal which is most appropriate for the future of the city
of Yangon based on the above plan for plant construction and the result of business
feasibility study.

1.2.8. Joint workshop of stakeholders

As part of the project activities, we had a kick-off meeting and subsequent workshops in
the city of Yangon. In the workshops, we disclosed information that will help actual
operations of the plants by the city of Yangon including the data of waste management
administered by the city of Kawasaki.
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1.3.

Survey organization

We conducted the above-mentioned survey with the following Chart 1-1.

Survey organization

(Co-proposer)
City of Kawasaki

i

(Applicant)
JFE Engineering

1.4. Survey process
We implemented the survey in the following Chart 1-2.

1

Mizuho Bank

H Nippon Koei

Source: Prepared by the survey team

Chart 1-1: Survey organization
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Chart 1-2: Survey Schedule

1-5



2. Socioeconomic conditions of the subject area

2.1. Outline of Myanmar

2.1.1. General overview of Myanmar

Myanmar, located at 22 degrees of north latitude and 98 degrees of east longitude, shares
borders with Bangladesh, China, India, Laos and Thailand. The country has the largest land area
in Southeast Asia, at around 680,000 km? which is approximately 1.8 times bigger than that of
Japan. The country has the population of about 51.41 million (in 2014, announced by Ministry
of Labour, Immigration and Population: DOL) and as for major cities, 5.21milion people live in
Yangon, 1.46 million people live in Mandalay, and 1.16 million people live in Naypyidaw, the
nation’s capital. About 70% of the total populations are Bamars and there are many other ethnic
minorities. In terms of religion, 89.4 % of the population is Buddhist and there are also
Christian (4.9%), Muslim (3.9%) and Hindu (0.5%).

The country was ruled by the military since 1988, but the transition to civilian rule was finally
realized in March 2011 with the inauguration of Thein Sein administration. Then in November
2015, National League for Democracy (NLD) led by the chairperson Aung San Suu Kyi had a
landslide victory in the general election and the new administration with Htin Kyaw as a
president was inaugurated in March 2016. The new administration which was established with a
great majority of people in Myanmar for the first time in 50 years is implementing various
measures to realize well-establishment of democratization, national reconciliation and economic
development of the country.

N»IS5roa
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Chart 2-1: Location of Yangon City
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2.1.2. Economic overview of Myanmar

Although Myanmar maintained its economic growth at more than 7% since the transition to
civilian rule in 2011, the real GDP growth rate in 2016 remained at 6.3% according to IMF. The
main reasons are supposed to be the weak production of agricultural products due to the impact
of floods that occurred in several areas of Myanmar in 2015 and the level of FDI that remained
somewhat low. The year-on-year increase in consumer prices was 10.0% in 2015 and while it
settled down to 7.0% in 2016, increase in food products and other commodity prices negatively
affected the domestic consumer market and is considered to be one of the reasons for slower
economic growth.

Even with this backdrop, the the real GDP growth rate of Myanmar is still strong and IMF
forecasts the economic growth rate of Myanmar in 2017 to be 7.5%, which exceeds the 7% level
again. The present administration announced its new economic policy in July 2016 showing the
government’s attitude to welcome FDI and its preference for deregulation. It also established a
new investment law in the process of further promoting FDI. In September 2016, the United
States lifted the economic sanction against Myanmar except for the arms embargo.

Billions MMK GDP trend of Myanmar
70,000
60,000
50,000
40,000
30,000
20,000
10,000
0
I\OQQ\O"'NMQ\-”'OF\COC\S:a':E:g:
REE L8888 88885883283 33
™ o o AN NN NN NN AN N NN NN N NNy N

Source: IMF World Economic Outlook Database
Chart 2-2: GDP trend of Myanmar

The main industry of Myanmar is agriculture and GDP’s breakdown by sector in 2017 shows
Agriculture: 24.8%, Manufacturing industry: 35.4%, Service: 39.9% (2017). As for trade, the
export amount in 2016 was 11,672 million US dollars and the import was 15,696 million US
dollars. The main export items are needlework and beans and main destinations are China,
Thailand, India, Singapore and Japan. On the other hand, the main import items are general
transportation equipment, base metals and their products, petroleum products, electric
equipment and plastic materials and they are mainly imported from China, Singapore, Thailand,
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Japan and India.

It is expected that, with the progress of Myanmar’s democratization, FDI will increase and
imports of capital goods as well as intermediate and consumable goods will also grow. On the
other hand, while the exports of needlework are increasing, main export item of natural gas is
suffering from decline in trade prices and therefore the country is expected to record trade
deficit for some time in the future.

2.1.3. Power supply situations in Myanmar

Myanmar has seen significant economic growth and increase in electricity consumption since
the transition to civilian rule in 2011. However, the power supply cannot keep up with the
growing demand due to the lack in systematic efforts in power development and therefore the
lack in electricity has prevented further economic growth.

Myanmar’s current power production capacity is lower than other ASEAN countries and at
only around 10% of that of Indonesia, Thailand, and Vietnam. The country’s power generation
facilities are heavily dependent on hydro power (58.58%) and gas (40.80%) and the power
sources are not diversified like other countries that are also using coals and renewable energies.
Moreover, the country’s hydraulic power generation has such problems as power production
capacity becomes lower than the installed capacity in a dry season due to shortage of water. The
power production capacity of thermal power plants is also much lower than the installed
capacity due to decline in output of aged facilities and insufficient gas distribution among the
power plant of the country.

Electrical energy production

Petroleum

55.23GWh _
(0.35%)

Source: Ministry of Electricity and Energy, Current Status & Opportunities for Myanmar
Electricity & Energy Sector
Chart 2-3: Breakdown of power sources
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Electrical energy consumption by type of users

Other
3%

ing industry

Source: The Government of the Republic of the Union of Myanmar National Energy
Management Committee
Chart 2-4: Electricity consumption by type of users

2.1.4. Overview of Yangon Region and the city of Yangon

Yangon Region is one of the seven administrative regions of Myanmar and is located near the
mouths of Yangon River and Bago River and faces Andaman Bay. Yangon Regions consists of
four districts under which there are 46 townships. The Region’s area is 10,171km’ and the
capital of the Region is the city of Yangon, which has 33 townships and is located about 34
kilometers north (inland) of the mouth of Yangon River and almost at the center of Yangon
Region. Yangon Region and has the population of 7.36 million, of which 5.21 million people
live in the regional capital of Yangon city.

Chart 2-5: Map of Yangon Region
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The city of Yangon is administered by Yangon City Development Committee (YCDC) and
consists of four districts (Northern District, Eastern District, Western District and Southern
District). The four districts are further divided into 33 townships.

o]

Mingalacon () wortn Orxalaga

(17) tahan

(1) ysmyindaing
(19) Saschaung
(20) Dagon

(21) Anione

(22) Lanmagaw

(23)Latne

(25) Kysiduta
(26) Selhnan

Chart 2-6: Map of the city of Yangon
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2.2
2.2.1. Duties and responsibilities

The Yangon City Development Committee (YCDC), established in accordance with the City of
Yangon Development Law, the State Law and Order Restoration Council Law No.11/90 (1990),
is in charge of construction and repair of buildings, construction and maintenance/management
of roads and bridges, land management, traffic regulations, construction and management of
parks, construction and initial management of the water supply system, construction and
operation of markets, etc. as a main body to implement the city development law in Yangon.

YCDC is also designated as a main body to implement waste management (public health and
hygiene) in the city of Yangon in accordance with the City of Yangon Municipal Act, the City of
Yangon Development Law, the State Law and Order Restoration Council Law No.11/90,
Development Committee Law, the State Law and Order Restoration Council Law No0.5/93, and

Overview of Yangon City Development Committee

other related laws.
Chart 2-7 shows the organization chart of the city of Yangon and YCDC. YCDC is positioned

under the Mayor, Secretary and Joint Secretary and consists of 20 departments and offices.

Joint-Secretary
2 persons of Committee
Members

Administration Co-ordination Markets Vetennary & Slaughter Population Control &

Department Department Departiment Department Cleansing Department
Budged & Accounts Assessor Motor Transport & Central Stores Securty and

Depanment Department Warks Department Department Disciplinary Depariment

Reverue Engineering Playarounds, Parks & Pubic Reltions and
Inspection Depariment Department Department Gardens Department Information Department

City Planning & Land Planning & Land
Preduction Departmeant Adrministration Health Department Administration Department Committee Office

Chart 2-7: YCDC organization chart

2.2.2. Yangon City Pollution Control and Cleaning Department
The Pollution Control and Cleansing Department (PCCD) is responsible for waste
management and control in the city of Yangon and is implementing the activities such as
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collection and transportation of waste, management and administration of waste disposal sites
and cemeteries, recycling activities and community awareness activities as described below.
Chart 2-8 shows the organization chart of PCCD. There are four deputy heads under the head
of department, and under them there are departments in charge of final disposal site, each of
four districts, pollution control, collection vehicle management and others. PCCD has
approximately 5,300 employees in total and 4,200 of them are waste collection workers.

Head of Dept.
Deputy Head (Districts, Admin, MT) Deputy Head (Pollution Control)
Assatant Nssstant Final Disposal
osd Azsistamt Asscstam / ta Assistant Assistam Assistamt haad SHe
Polhsion heaz hasd warl head huad huad Solutie (Htainbin}
Cormrel Eamt tauth Adr Vekitie North West i
I . - .
2 - L I I
o s 5 2 Divisionsl
ends 7 Diviglonad 10 |
[Pellution r ,,:"h ;::::" ) ""’: 1 Onivonal 2 Divtwonal
Control| |Eart |South fUemeas heads hesds
J District) Déstrict) J \/ {Nearth) (West}
' L I .
L L 1 L
7 Townabip 9 Townihig 9 Townshgp
Clusnsirg Cleaning Cleansing
Forces Farcas Forces

Chart 2-8: PCCD organization chart
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2.3. Electricity-related situation in Myanmar

2.3.1. Ministry of Electricity and Energy

The Ministry of Electricity and Energy (MOEE) was established in 2016 through the
integration of former Ministry of Electric Power (MOEP) which was governing the electric
power sector and the former Ministry of Energy (MOE) which was governing the entire process
of petroleum and gas (development and distribution). The Chart 2-9 shows the organization
chart of MOEE. The power generation businesses other than hydroelectric generation are
governed by MEPE, electric power distribution is operated by Yangon Electricity Supply
Corporation (YESC), Mandalay Electricity Supply Corporation, and Electricity Supply
Enterprise (ESE).

Union Minister Office

Electricity Energy
DEPP MOGE
Dept. of Electric Power Planning Myanmar Qil Gas Enterprise
DPTSC MPE
Dept. of Electric Power Myanmar Petrochemical Enterprise
DHPI MPPE
Dept. of Hydropower Implementation Myanmar Petroleum Products Enterprise
ESE

Electricity Supply Enterprise

EPGE
Electric Power Generation Enterprise

YESC
Yangon Electricity Supply Corporation

MESC
Mandalay Electricity Supply Corporation

Chart 2-9: Organization chart of Ministry of Electricity and Energy
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2.3.2. Current situation of IPP
There is no legal system regarding purchase of electricity from independent power providers
(IPP) and how to decide electricity prices in Myanmar currently. The IPPs mentioned in Table
2-1 has already started the business but Max Power is the only plant where Japanese companies
are involved in the project execution. Electricity prices are determined on a negotiation basis
and there is no standard price list.
Table 2-1 List of independent power providers (IPP)

Name of power plant Installed capacity Operation-start

(MW) year
Toyo Thai 121 2013
MCP 54 2013
Max Power 50 2013
UPP 52 2014
Myanmar Writing 230 2014
Total 6 2015
Semb Corp 225 2018

2.3.3. Price of electricity
Table 2-2 shows the list of electricity prices. According to the government, it is taking actions
to revise the prices as the average sales price is lower than the power generation cost and the
government is providing subsidy. The first WtE plant in Myanmar started to be operated in June
2017 and YCDC (facility owner) is offsetting the payment for electricity with the lowest price
for industrial use (75MMK) based on the agreement with YESC.
Table 2-2 Price of electricity

Monthly usage (kWh) Price (MMK/kWh)
1-500 75
501-10,000 100
industrial 10,001-50,000 125
50,001-200,000 150
200,001-300,000 125
>300,001 100
1-100 35
Household 101-200 40
>201 50
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3. Legal system in the subject area

3.1. Legal system relating to waste management in Myanmar

3.1.1. Environmental Conservation Law (2013)

The Environmental Conservation Law was enacted iarchl 2012 with the overview
presented in Table 3-1. The matters concerning evastinagement prescribed by the
Environmental Conservation Law include that the istity of Environmental Conservation and
Forestry (currently the Ministry of Natural Resoescand Environmental Conservation:
MONREC) shall promote establishment of waste treatmfacilities (Article 7), that
environmental standards regarding waste manageshatt be established (Article 10), and
performance of waste management shall be monitGdeticle 13). Further, it was clearly
documented in the Environmental Conservation Laat tthe Ministry of Environmental
Conservation and Forestry shall organize and prentte¢ facilities for waste treatment and
shall establish the standards for hazardous wastel¢ 7), that the Ministry shall establish the
environmental standards for solid waste (Articlg, 18at the Ministry shall provide consultation
for organizations relating to waste managementrbam areas (Article 17) and other matters.
The Law also prescribed obligations of operatoed thclude obligations for disposal of waste
without causing environmental pollution (Article )1&nd bearing of cost relating to waste
management in the Special Economic Zone (SEZ) ¢krti6).

Table 3-1: Overview of the Environmental ConsevatLaw

Chapter Summary of the provisions
Chapter 1: Title an Definition of the words used in the |
terminology

The purpose of the law is prescribecestablishment of bas
policies and guidelines regarding environment
conservation/protection and implementation of emwnental
policy measures

Organization and authorities of the Environmel
Conservation

Chapter 2: Purpose

Chapter 3: Environmental
Conservation Committee

Committer
Chapte 4: Ministry of Responsibilities and authoritiesthe Ministry of
Environmental Environmental Conservation and Forestry regardieg t

Conservation and Fores | environmentaprotectiot

Emergency situations which may negatively affedilioL
health and safety, environment or ecosystems #ations are
taker

Prescribed that the Ministry and the Commishall establisl
environmental standards regarding water, air, noibeation,
and solid and liquid was

Prescribed that the Ministry and the Committeelshsilie
orders regarding use/transfer of hazardous sulesar
emission of wastes, etc. and obligate disposintigsaiio

Chapter 5: Emergency
situations

Chapter 6: Environmental
standards

Chapter 7: Environmental
protection
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Chapter Summary of the provisions
perform cleaning and disposal in accordance wig
environmental standarc
Prescribed that the Ministry and the Committeelgiralvide
necessary advice to related institutions regarttiegirban
environmental issues including waste management
Prescribed that the related institutions shall rgarfarests
Chapter 9: Protection of | land, water, minerals, agriculture, fishery, maniagsources
natural resources and and diversity under the instructions of the govezntrand the
cultural heritage Committee, and the Ministry shall collaborate withated
institutions engaged in protection of cultural tegge
Prescriled that the Ministry mandates acquisition of lics
Chapter 10: for operation of businesses that may negativekycaff
Pre-authorization environment in advance, which shall be reviewedhey
Ministry under the approval of the federation gowvaen
Prescribed the obligations of the -licensed operators
Chapter 11: Insurance obtain insurance for incidents that may negatiadlgct
environmer
Prohibited entry and construction in the busineeasfol
Chapter 12: Prohibited which pre-approval is required and ban on transgiort and
matters sale of the products and substances that may welyaiffect
the designated environme
Prescribed thpenalties that are applied to import/exp
Chapter 13: Penalties manufacturing, possession or transportation of iprteu
substances if such business was started withawt gpprove
Chapter 14: Supplemental| Rules on administration and other matters ofprovisiors of
rules the Law

Source: Report on the feasibility survey of themupfor establishment of the
recycling-oriented society and waste power geramndti Greater Yangon in Myanmar (the

Ministry of the Environment, Government of Japar2@i3)

Chapter 8: Urban
environment management

3.1.2. Environmental Conservation Rules (2014)

The Environmental Conservation Rules, the detailstforcement regulations of the
Environmental Conservation Law enforced in March20vere promulgated on June 4, 2014.
The Environmental Conservation Rules consist ofliapters and 74 articles as follows and the
main contents of the Rules are clear statemenblelsrand responsibilities of the National
Environmental Conservation Committee (currently areed as National Environmental
Conservation and Climate Change Central Committ&ECCCCC), the Ministry of
Environmental Conservation and Forestry (MOECAFrenily MONREC) and Environmental
Conservation Department (ECD) of the Ministry.

Chapter 1: Terminology (Articles 1-2)

Chapter 2: Establishment of environmental consamaiolicies (Articles 3-6)

Chapter 3: Environmental conservation (Articles6j-2

Chapter 4: International/Inter-regional/bilatera@loperation on environmental conservation
(Articles 27-28)
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Chapter 5: Environmental management fund (Arti2@s35)

Chapter 6: Actions taken for environmental incidef#rticles 36-37)

Chapter 7: Environmental standards (Articles 38-39)

Chapter 8: Urban environment management (Artiche 40

Chapter 9: Disposal (including emission water aasl) gnanagement (Articles 41-46)
Chapter 10: Conservation of natural resources atidral heritage (Articles 47-50)
Chapter 11: Environmental Impact Assessment (Asi&1-61)

Chapter 12: Prior permission (Article 62-68)

Chapter 13: Prohibited matters (Article 69)

Chapter 14: Miscellaneous (Article 70-74)

The Environmental Conservation Rules also covemth#ers concerning waste management.
Such contents include the classification of hazasdsubstances (Articles 41 and 44),
classification of business that may use hazardobstances, determination of business period
and promotion of measures to introduce the faeditihat treat hazardous waste, waste water
and gas emissions through on-site inspections ql@gi 42 and 45), establishment of the
conditions concerning waste water treatment atstréhl estates, special economic zones and
other facilities (Articles 43 and 46 (a)), supeimsof waste management of operators in storing,
securing safety, transportation, import and expbthazardous waste (Articles 43 and 46 (b)),
improvement of the method of disposal, storing, oeah and transportation of waste (Articles
43 and 46 (c)), and promotion of cleaner productiond recycling in business activities
(Articles 43 and 46 (d)).

3.1.3. Other related legal systems

Regarding hazardous waste management, progresseeas made in the areas including
preparation of a draft notification on classificati of hazardous waste based on the Basel
Convention with the support of Ministry of Climat@nd Environment of Norway and
establishment of export/import guidelines on haaasdwaste. Other than the above, however,
there is no movement towards establishment of 8peegulations. The Environmental Impact
Assessment Procedures (EIAP) and environment stdédee described in Chapter 3.

3.2. Thewaste management legal system in the city of Yangon
3.2.1. The legal system on waste management before the establishment of the Yangon
City Development Law, 2013
It is prescribed in the City of Yangon Developmeatv, the State Law and Order Restoration
Council Law No. 11/90 established in 1990 and tlddlopment Committees Law, the State
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Law and Order Restoration Council Law No. 5/93 lgthed in 1993 that the municipal
government is responsible for public health managent-urther, the City of Yangon Municipal
Act established in 1992 prescribes that the mualgvernment is responsible for collection,
treatment and disposal of sewage, human waste emetag waste and the Act also determines
basic matters concerning waste management.

There are some municipal rules that prescribe rdetailed rules and systems regarding waste

management, including the Cleaning Rules, Order3/96. established in 1996 which bans
disposal of waste in public places and requirepatial of waste at designated places. Further,
the Pollution Control and Cleansing Rules, Order1Q9) established in 1999 (Table 3-2)
prescribe the responsibilities of/restrictions twe tmunicipal government, business operators
and citizens regarding collection/transportatiod aratment/disposal of waste.
The rules prescribe the matters relating to, initemdto those for solid waste management,
cleaning of water drains, improvement of publidets, public cemetery as well as prevention of
typical pollution including water, air and land fuglons. However, the rules have yet to refer to
promotion of recycling (3R).

Table 3-1: Overview of the City of Yangon Pollutidanagement and Cleaning Rules

Chapter Summary of the provisions
Chaptetl: Title and Definitions of household wastweeding/tree clippin waste,
terminology industrial waste, construction waste, commerciatejamedical

waste, animal carcass, |

Chaptei2: Cleaning of
waste

Municipal government'dutiesresponsibilities for installatio
and management of waste collection sites, wasteatmn and
management of disposal site and citizen’s respditigib for
discardingwast¢ at designated location

Chaptet3: Cleaning o
drainage channels and ro

Municipal government'dutiesresponsibilities for cleanin
drainage channels and roa

Chaptetd: Fees for cleanin
and hygiene

Citizens’ responsibilities for paying fees for ai@zy/disposing
of their waste and the municipal government’s ¢foo
establish/improve public toilet

Chapte 5: Environmenta
conservation

Municipal government’s duties/responsibilities fmplementing
management of land, water, air pollution, noisesengion and
hazardous waste management in collaboration withidtated
government organization

Chaptel6: Burial

Municipal government’s duties/responsibilities tmetery
construction and maintenat

Chapte 7: Restriction

Prohibitions otwast¢ disposal at the places or than designate
site including on stree

Chaptel8: Supplemente
rules

Rules on administration and other matters of tloeipions of
the Rule

Source: Reports

Feasibility study of forming ayaing-oriented society and installation,

Operation and Maintenance of Waste to Energy (WHIEBNt in Greater. Yangon (by

Ministry of Environment, the government of Japa2@i3)
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3.2.2. Legal system on waste management prescribed in the Yangon City Development
Law, 2013

The Yangon City Development Law, 2013 took effec2013 and replaced the City of Yangon
Development Law, the State Law and Order Restarafiouncil Law No. 11/90 mentioned
above. The new law prescribes the matters regaplibic health management in Chapter 22 in
Articles 8 and determines that the municipal gowent is responsible for public health
management in the city of Yangon in the same wagrescribed by the former City of Yangon
Development Law, the State Law and Order Restara@iouncil Law No. 11/90. The following
responsibilities are mentioned in the new Law witlile detailed rules are in accordance with
the above-mentioned City of Yangon Pollution Mamaget and Cleaning Rules.

22 (a) Implementation of pollution management andrvises for environmental
conservation

22 (b) Cleaning of streets in the city and weedind clipping trees

22 (c) Removal of hazardous trees and vegetatommssction of collapses in land

22 (d) Removal of waste and cleaning of channetkercity

22 (e) waste management regulated in cleaning sulels as collection, transportation and
recycling of waste and management of bids ad contncerning waste
management

22 (f) Installation of trash cans and appropriaténtenance and management

22 (g) Cleaning and waste collection at public amcwdation facilities and residences

22 (h) Cleaning and waste collection at publicliaes and events

22 (i) Construction and maintenance of public tsilas well as management of bids and
contracts for them

22 (j) Management of hazardous waste includingtedaic devices waste

22 (k) Removal of animal carcasses

22 ()  Supervision and management of illegal wasteping of each township

3.2.3. Other related legal systems

The draft version of By-law for the City of Yang@evelopment Law has been prepared and
currently discussed by the City of Yangon Developtm@ommittee (YCDC). The by-law was
supposed to be finalized by March 2017 accordinght official of Pollution Control and
Cleansing Department (PCCD), but the situatiomisnown currently.

Incidentally, no waste-related legal system has lestablished at the Yangon Region level.
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3.3. Environmental Impact Assessment system

3.3.1. Overview of theMinisterial Order on Environmental Impact Assessment (2015)
MONREC enforced the ministerial order on the Enwingntal Impact Assessment

(Environmental Impact Assessment Procedures: EldBecember 2015, which consists of 11

chapters and 131 articles and prescribes the puoegdor implementing Environmental Impact

Assessment (EIA) or Initial Environmental Examioati (IEE) and Environmental

Management Plan (EMP).

Chapter 1: Terminology (Articles 1-2)

Chapter 2: Establishment of procedures for Enviremial Impact Assessment (Articles 3-22)
Chapter 3: Procedures for screening (decision plicagle business) (Articles 23-30)
Chapter 4: Procedures for initial environment eatbn (IEE) (Articles 31-43)

Chapter 5: Procedures for Environmental Impact sssent (EIA) (Articles 44-70)

Chapter 6: Application for re-examination (Articlé$-75)

Chapter 7: Procedures for environmental managepient(EMP) (Articles 76-82)

Chapter 8: Environmental concerns at project apgdrfArticles 83-105)

Chapter 9: Monitoring (Articles 106-122)

Chapter 10: Strategic Environmental Impact Assessif®&irategic Environmental Evaluation
(SEA) (Articles 123-124)

Chapter 11: Penalties (Articles 125-131)

Appendix 1 Businesses subject to EIA/IEE.

Appendix 2 Flow of procedures for EIA/IEE/EMP

Appendix 3: Penalty rules and description of peeslt

3.3.2. Applicability criteriafor EIA and |IEE

The appendix 1 of EIAP prescribes businesses sutnjdtlA and IEE; 141 types of businesses
in 8 categories (national project, energy  develapmme manufacturing,
agriculture/stockbreeding/forestry, waste or wastder treatment, groundwater development,
infrastructure and services, transportation, miparg subject to either EIA or IEE according to
the size of business. Among them, the businesdaingeto waste management are listed in
Table 3-3.

Projects that do not fall under the criteria of table below may be subject to IEE or EIA
based on the decision of MONREC according to tlwation and characteristics of the project
(EIAP Articles 25 through 29). For example, undee tArticle 27, the projects that may be
implemented in or may affect the forestry/biodivigrsonservation area, publicly owned forests,
parks (including marine parks), mangrove forestastal areas that are fragile from the
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perspective of environmental conservation, wildigactuaries, scenic reserves, nature reserves,
landscape reserves, and other nature conservatas,acultural heritage conservation areas,
ruins/remains protection areas and historically arntgnt areas designated by the Minister of
MONREC are subject to EIA.

Table 3-3: Waste management related businesse=scstjEIA or IEE

No. Business |EE EIA
6 Waste-to-energy plant| Electricity generating Businesses determined
capacit:50MW or largel | MONREC as subject to El/
10:¢ (Non-hazardous 1) Landfilling capacity: 1) Landfilling capacity: 1(
Waste disposal site | Smaller than 10 tons per | tons or larger per day and the
day and the total total landfilling capacity is
landfilling capacity is 25,000 tons or larger

smaller than 25,000 tons | 2) Other: Daily tonnage of 50
2) Other: Daily tonnage off tons or more
less than 50 ton:

104 (Non-hazardous Processing capacit Processincapacity: &
Incineration facilit Smaller than 3 tons/hoL | tons/hour or largt

10t (Non-hazardou: Daily tonnage of less the | Daily tonnage of less than !
Recycling and reuse | 50 tons tons
facilities

10¢ (Hazardou) Waste - All businesse
disposal sit

107 (Non-hazardous Daily tonnage of less the | Daily tonnage of less than :
Recycling and reuse | 10 tons tons
facilities

Source: Prepared by Myanmar Koei International éhasethe ministerial orders concerning the
procedures for Environmental Impact Assessment

3.4. Environmental standards
3.4.1. Overview of the ministry orders on National Environmental Quality (Emission)
Guidelines (2015)

It is prescribed in the Environmental Conservatlaaw and Environmental Conservation
Rules that MONREC should establish environmentahdards but they have not been
established as of December 2017. MONREC howeveedsthe ministerial order relating to the
National Environmental Quality (Emission) GuideBnéNEQG) in order to control gas
emissions, water emissions, noise and vibratiorthim Environmental Impact Assessment
Procedures (EIAP) in December 2015.

NEQG was established based on the EnvironmentajltiHeand Safety Guidelines of
International Finance Corporation and is appliedh® projects that implement EIA, IEE or
EMP in accordance with EIAP. NEQG is classifiedoithe general guidelines and specific
guidelines for 56 sectors/industry types. While tieneral guidelines have established the
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guideline values for air, water, noise and odoe #ipecific guidelines mainly prescribe the
guideline values for gas and water emissions. Bheestors/industry types prescribed in NEQG

are as follows.

1. Energy and development sector (11 types)
2. Agriculture, stockbreeding, forestry developmsandtor (6 types)
3. Manufacturing (27 types) * The breakdown is@kfvs:
3.1 Food and beverage(8 types)
3.2 Needlework, textile and leather (2 types)
3.3 Wood products (4 types)
3.4 Chemical products (5 types)
3.5 Glass and ceramic manufacturing (2 types)
3.6 Construction material manufacturing (1 types)
3.7 Metal, machines, electricity (5 types)
4. Waste and emission management (2 types)
5. Water supply (1 type)
6. Infrastructure and services (8 types)
7. Mining (1 type)

3.4.2. Waste-related emission guideline values

The emission guideline values for the purpose oftevananagement include the guideline
values for water leaching from the landfill displosiée, the guideline values for gas emissions
from incineration facilities and the guideline vasufor amount of ingredients in the sludge
reused for land improvements or agriculture. TH®¥ang descriptions show the overview of

guideline values mentioned above.

D) Guideline values for water emissions (at dispoi$a) s

Guideline values for water emissions (at dispost) sare the maximum values and the
monthly average values separately established dnardous waste disposal sites and general
disposal sites as shown in Table 3-4. Some of thmstances such as organic compounds
including benzene cannot be analyzed in Myanmar thetefore handling of those analysis
items need attention in the EIA procedures.

3-8



Table 3-4: Guideline values for water emissionadfal disposal site)

Guidelinevalue
Hazardous was landfilling Urban waste landfilling
Substance Unit disposal site disposal sit
Daily Monthly Daily Monthly
maximum averag maximum averag
5-day culturec
biological mg/l 220 56 140 37
oxygen demar
Ammonie mg/l 10 4.¢ 10 4.¢
Aniline mg/| 0.02¢ 0.01¢ - -
Arsenic mg/I 1.1 0.5¢ - -
aTerpineo mg/I 0.04: 0.01¢ 0.03: 0.01¢
Benzoic aci mg/I 0.11¢ 0.07: 0.1z 0.071
Total chromiun mg/| 1.1 0.4¢ - -
Naphthalen mg/| 0.05¢ 0.02z - -
p Creso mg/| 0.02¢ 0.01¢ 0.02¢ 0.01¢
pH S.U° 6-9 6-9 6-9 6-9
Phenag mg/I 0.04¢ 0.02¢ 0.02¢ 0.01¢
Pyridine mg/| 0.072 0.02¢ - -
Total suspende| 88 27 88 21
Zinc mg/| 0.53¢ 0.29¢ 0.2 0.11
4 Standard unit
2) Guideline values for gas emissions (at incineratamilities and incineration facilities

for medical waste)

Guideline values for gas emissions (at incinerafiacilities and incineration facilities for
medical waste) are established for dust, heavy Imjed@xin, etc. as shown in Table 3-5 and
Table 3-6. There are many items including heavyaleghat are subject to the guidelines for
incineration facilities for medical waste. Incine@ ash should be appropriately treated as
hazardous waste unless confirmed as harmless.

Incidentally, while MONREC-ECD and some environmsuotvey companies have equipment
for measuring some substances in the dust (suchitas oxide, sulfur dioxide, carbon
monoxide, etc.) as of December 2017, there afesstihe substances that cannot be measured.
Handling of such analysis items need attentioménEIA procedures.

Table 3-5: Guideline values for gas emissions ietion facility)

Substance Unit Guiddine value®
: 0.05-0.1( 0.5-8 hours
Cadmium mg/m average
Carbon monoxid mg/n”° 5C-15C
Hydrochloric acis mg/n> 1C
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Substance Unit Guiddline value®
Hydrogen fluorid mg/n® 1
0.0£-0.1(0.5-8 hours
Mercury mg/n average
Nitrogen oxide mg/rh Zoc-i?lggigehours
Polychlorinated dibenz 3
Dibenzofural ng TEQ/m 0.1
Sulfur dioxide mg/n”° 50 (24 hours averag
Total metals mg/th O.E-la(\f)éfézpours
Total suspended sedim mg/n 10(24 hours averag

%) Can be applied to both incinerator for urbanteasd that for hazardous waste

®:) Toxic equivalence factor

Table 3-6: Guideline values for gas emissions (i@tion facility for medical waste)

Substance Unit Guideline value
Antimony, Arsenic, Lead, Chromium, mg/Nrr?a 0.5
Cobalt, Copper, Manganese, Nickel,
Vanadium
Cadmium, Thallium mg/Nrh 0.05
Carbon monoxide mg/Nin 50
Hydrogen chloride mg/Nm 10
Hydrogen fluoride mg/Nrh 1
Mercury mg/Nnd 0.05
Nitrogen oxide mg/Nrh 200-400
Polychlorinated benzene ng/Nnte
p- dioxin TEQ 01
Sulfur dioxide mg/Nri 50
Total organic carbon mg/Nhm 10
Total particle matters mg/N 10

a:) Amount of substance (milligram) per standangesg meters under the specified temperature

and pressure

b:) New facilities or the existing facilities withe capacity of over 6 ton per hour: 200mg/m

Existing facilities with the capacity of 6 ton @sk per hour: 400mgm

c:) Amount of substance (nanogram) per standardrequeters under the specified temperature

and pressure

d:) Toxicity equivalence factor

3) Guideline values for sludge content (reused fod lanprovement or for agricultural
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purposes)

Sludges discharged from waste water treatmentitiesilare dehydrated and disposed at the
landfill disposal sites or incineration facilitiés general. But the sludges with significantly low
level of hazardous substances or microbe whicliladfin Table 3-7 are permitted to be used
for land improvement or as fertilizer for agricuku In this regard, it is possible to analyze
sludges in Myanmar except for some heavy metals.

Table 3-7: Guideline values for contents in sludgs=d for land improvement or agriculture

Substance Unit® Guideline value
Arsenic mg/kg 75
Cadmium mg/kg 85
Chromium mg/kg 3,000
Copper mg/kg 4,300
Lead mg/kg 840
Mercury mg/kg 57
Molybdenum mg/kg 75
Nickel mg/kg 420
Selenium mg/kg 100
Total coliform group B 1,000
Zinc mg/I 7,500

%) Dry weight
®:) Total suspended amount dry weight) per gram
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3.5. SPC establishment-related system

3.5.1. Myanmar Investment Law

In Myanmar, the administration of National Leagoe Democracy (NLD) was inaugurated in
2016 and announced the néwyanmar Investment Law in order to promote investinef
domestic and foreign capital. In April 2017, ana thlinistry of Planning and Finance of
Myanmar announced the Myanmar Investment Rulesc@@ir notice of Ministry of Planning
and Finance of Myanmar No.35/2017) which are theailgel rules applied under the Myanmar
Investment Law. Under the Myanmar Investment Lavwewnlaw), the points that were
ambiguous previously were clarified and the faisne$ investment is ensured by integration
two separate laws (Foreign Investment Law and €iszinvestment Law). On the other hand,
Myanmar has special economic zones (SEZ) and im&gs made in SEZ must follow the
Myanmar Special Economic Zone Law or related laws @egulations, which mean the
investments in SEZ shall be made under the lawsragdlations that are not the Myanmar
Investment Law. The Myanmar Investment Law esthbBsrestrictions and systems regarding
prohibited business, restricted business, pernmsgio investment granted by the Myanmar
Investment Committee (MIC) and endorsement (preta&aktreatment for long-term use of land
by foreign investors and preferred tax measurdsriCG-1 shows the flow of the system.
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Application for approval

Investment for SEZ?

Yes !
Management Committee
investment, and the procedurg:
for company registration

by SE

T

e

Examination whether the compan!
a joint venture and approval by
supervising authority is necessaryj

Is MIC's approval on thi
investment necessal

Long-term use of the lan
is permitted? Eligible for
preferential tax treatment2

Application for approval by MIC on investmgnt

|
™ l Yes

Long-term use of the lan

is permitted? Eligible for IApplication for MIC's endorseme

preferential tax treatment2,

”Applicalion for approval by MIC o

tax treatment

Application for approval by MIC o
long-term use of the land and
preferential tax treatme

A4

long-term use of the land and preferentfal

Company (branch) establishment registration procedures on

Source: KPMG
Chart 3-1: Investment procedures for foreign

“Myanmar Investment Guide FY2017/2018”

invest

The businesses for which investments by both damast foreign investors are prohibited
include manufacturing of commodities for nationafehse and security, businesses that have

impact on traditional cultures or customs of eattimie group in Myanmar, and businesses that

may have serious impact on natural environmentcosystem. Table 3-8 below shows the

businesses that must not be engaged by foreigstionge

Table 3-8: Foreign capital-prohibited businesseteuthe new Myanmar Investment Law

No Description of business Industry type

1 Publication and sale of periodicals writter Information anc
Burmese and/or the language of ethnic minoriti | communications (medi
Freshwater fishery and related serv Fishery
Installation of quarantine facilities fi Othel

import/execute of animals (quarantine itsel




executed by related authoriti

Pet care servict Service (othel
Lumbering business using forest a and Forestn
governmer-managed natural forest ar

6 Small to mediur-sized survey of minerals, tri Mining

mining, business feasibility study and mining in
accordance with the Mines La

Small to mediur-sized refining of minera Mining
Shallow-level oil well drilling Mining
Printing and issuing of stickers for visas ¢ Othel
residential permission certificates for foreigt

10 Survey, trial mining and mining of jade a Mining
jewelries

11 Tour guide service Service (travel

12 Mini-mart and convenience store (Floor space Retail

exceeding 10,000 square feet or 929 square met

SourceKPMG “FY2017/2018 Myanmar Investment Guide”

Under the new Myanmar Investment Law, businesse$ thquire approval of related
government agencies are also prescribed. Any Wéatphat has 30 MW or more power
generation capability must obtain approval from Migistry of Electricity and Energy. Further,
the circular notice N0.616/2015 by the Ministry Bfivironmental Conservation and Forestry
(currently MONREQ has identified that WtE plant is a business thastmgo through the
procedure of environmental impact assessHteA) .

3.5.2. Myanmar CompaniesLaw

The current Myanmar Companies Law has not undergoagtic revision since its enactment
in 1914 and therefore foreign investors in pardculequested revision for some time. On
December 6, 2017, the new Myanmar Companies Lawastablished and will be enforced
from August 2018. In making the new Myanmar Comepariaw, clarification of description as
well as simplification and streamlining of proceesirwere promoted and on-line company
registration procedures will be available. The legaision allowed entry of foreign capital in a
wide variety of business areas and this is expeitegtcelerate investment in Myanmar. the
major changes in new Myanmar Companies Law are suined in Table 3-9.
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Table 3-9: Important points of the new Myanmar Canips Law

<

—

No Item Former Companies Law the new Myanmar Companies Lay
2 stock shares at minimum
Number of . . . -
1 (and not permitted if a single | One share at minimum
stock shares
shareholder has two shares)
Number of o o
2 Two persons a t minimum One person at minimum
shareholders
) At least one of the directors must
Existence of . .
3 ) Unclear reside in Myanmar or stay in
director
Myanmar at least 183 days/year
Definition of a | One stock share or more is
) ) 35% or more stock shares are own
4 | foreign owned by a foreigner or ) )
_ by a foreigner or foreign company
company foreign company
Temporary certificate of Certificate of incorporation is issue
5 Incorporation incorporation existed immediately after submission of
procedures (Due to long period of required documents to the Legal
procedures) Affairs Bureau
Negotiation with the official of
o ] investment company
Provisions in . . . . .
] administration bureau is Provisions can be added with no
6 | articles of ] ] o
_ _ necessary if there is any restrictions
incorporation o
deviation from the standard
format
Revision of the | Approval of DICA must be ) ] )
] ) o Possible by extraordinary resolutio
7 | articles of obtained (requiring a few _ _ _
_ _ registration with DICA only
incorporation months)
Contract Clearly defined (Authorities,
8 ] Unclear
execution corporate seal, etc.)
Contract
execution )
Possible to execute contracts befor
9 | before the Unclear )
) the establishment of the company
establishment of
the company
Clearly defined (Issuance of
10 | Class shares Unclear preferred, subordinate,

without-voting-rights shares)
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o Clearly defined (Details of capital
Contribution in

11 Kind Unclear contribution by no monetary means,
in
etc.)
Payment of _
12 | Unclear Clearly defined (Payment rules, etc.)
dividends

Virtual board of ] )
Clearly defined (Rules for video

13 | directors’ None
_ conference)

meting

Obligations of Clearly defined (Rights, obligations,
14 | Unclear

directors etc.)

Collateral and
15 | security rights | Unclear Clearly defined (Procedures, etc.)

Clearly defined (Accounting books,

Accounting ) o ]
16 o Unclear rights and obligations of auditors,
obligations
etc.)
Clearly defined (Procedures by type
17 | Liquidation Unclear Y ( y P

of liquidation, etc.)

Source: Prepared by the survey group based on ‘thaupiopoints of the new Myanmar
Companies Law” by Baker & McKenzie

3.6. Master Plan for Urban Development of the Greater Yangon by JICA
3.6.1. Overview of the Master Plan

Japan International Cooperation Agency (JICA) cabelth a “Ex-post evaluation study for
establishing a development program for the Gregdegon” from August 2012 to March 2013
and established “Master Plan for Urban Developnoérthe Greater Yangon, Myanmar” with
the city of Yangon. The social basic infrastructarentioned in the master plan is presented in
Table 3-10 and waste management is one of them.

Table: 3-10 Social infrastructure in JICA's mater plan

Item Description

Means of urban

transportation, roads, Establishment of mobility centered on urban railgggtem
railways
Ports and logistics Establishment of water transgion system with safety, mobility
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and credibility

Supply of safe drinking water with appropriate woky water
Water supply )
pressure, and price

Sewage and rain water Creation of good water environment achieve a safeaithout
drainage flood

Electricit Achievement of stable and high-quality electrigtypply to
ectrici
Y support advanced urban functions

Formation of recycling-based society through thatdshment
Waste management ) i )
and implementation of 3R policy

Information and Achievement of advanced information and commurocesti

communications society

Source: Prepared by the survey group based on &viRé&n for Urban Development of the
Greater Yangon, Myanmar” by JICA

This master plan is positioned as a core projeatlifey to the “Comprehensive program
regarding urban development of Greater Yangon” edjigy the Yangon government and JICA
in May 2012 and further studies in various areaseapected based on the master plan.

3.6.2. Waste management plan

Although this is the waste management plan in ityeof Yangon, there is no approved master
plan in the city of Yangon. While Yangon ConcemrPR040 is discussed at the city of Yangon,
the agenda of discussion is facility plan only altph the city of Yangon recognizes the
necessity of examining such matters as transibsgfor waste. WtE plant, final disposal site,
composing facilities, methane fermenting facilitiesd renewal of vehicles for collection of
waste that have mechanical functions for loadinge Tandidate sites for future waste-related
facilities are mentioned in Table 3-11.

Table 3-11: Candidate sites for future disposalagament-related facilities

Name Township/area (District Area (ha| Currentusta
Final disposal site
Hlaw Gar Mingalar Done / North 40
_ _ 7 Expansion of the existing
Mingalar Done Mingalar Done / North _ _
temporary disposal site
Maso East Dagon / East 75
Kyi Su Sekkikan Dagon / East 100
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Dagon Myo Thit North Dagon / East 100

240 Dala township has three
candidate sites. The total argas
of the three sites i

[72)

Dala Dala / South approximately 240ha. One of
the three sites is expansion |of
the existing temporary disposal
site.

Transit station/incineration facility

8 Application  submitted  for

[¢)

approval of the mayor of th
Hlaning Tha Yar Hlaing Tha Yar / West city of Yangon on the use as
transit station or incineration
facility in August 2012

Ale Yea Thaketa / South 20 Disposal site closed
Htein Bin Htein Bin / North 61 Disposal site closed
Htawe Chaung Htawe Chaung / East 60 Disposal kised

Source: JICA ex-post evaluation study on establestirof urban development program for the
Greater Yangon in Myanmar

3.6.3. Major challengesfor waste management

JICA has identified the following items as majaues and challenges through this study.
1) Lack in plans for waste management
It is necessary to establish a plan based on tlntigative prediction regarding waste
management which includes collection and transporiafinal disposal and intermediate
treatment.
2) Inefficient waste collection/transportation system
The mentioned activities are highly dependent omdmu resources and manual works. They
therefore require significant amount of time in g@ssing and waste is not removed from
living environment sufficiently.
3) Aging of vehicles used for collection and transptioin of waste
There are many old cars among the fleet used feten@llection and transportation,
needing frequent repair and maintenance.
4) Inappropriate final disposal of waste
All final waste disposal sites are in the open dumgstate and have chronic problems such
as water and air contamination, generation of greese gas and insanity.
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5) Unclear waste management administration
Responsibility for hazardous waste management badeen regulated by law and YCDC
rules have not prescribed this as well.
6) Unorganized legal system for waste management
Although YCDC has rules for environmental consdéoraand cleaning, a legal system for
waste management is fragile at all level.
7) Inappropriate fee collection
The collection ratio of tipping fee (for waste mgament services) from households is very
low and the service providers’ expenditure exceedsnue significantly.

As suggested by the above issues and challengég, thinks there is much room for
improvement in the efforts made in terms of wastthe city of Yangon.

3.6.4. Scenario of waste volume reduction

While the waste master plan has not been estalligét, it is important to reduce the amount
of waste generated and to take actions for volwrdaation considering the capacity of the final
disposal site. In JICAs study, several scenariesset (Table 3-12) for prediction of capacity
required for the final disposal site.

Table 3-12: Scenario of the impact on waste volosdeiction

Waste generation unit:700g per person/day A B C D

Reduction in waste
Collection of valuable articles: 10 % reduction
Utilization of organic substances: 8 % reductiomrfént
situation continued)

30 % reduction in waste generation volume by ctibec
of valuable articles

20 % reduction in waste generation volume by wilan
of organic substances

85 % reduction by incineration

- Incineration of 50% of the waste collected (ird after
2025) O
- Incineration of 100% of the waste collected (in after
2035)

Source: JICA ex-post evaluation study on establesitrof urban development program for the
Greater Yangon in Myanmar
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Scenario D is the highest volume reduction scenafier collection of valuable articles,

utilization of organic substances, and incineratioa all achieved. The prediction of capacity

required for the final disposal site is presente@lhart 3-2.
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Greater Yangon in Myanmar

Chart 3-2: Capacity required for the final dispasité (for urban waste) until 2040 reflecting the

reduced volume

As mentioned in the graph, if incineration is netfprmed, the capacity required for the final

disposal site in 2040 will be twice as large asdhses where incineration is performed, even in

the scenario where all other volume reduction nuthehan incineration are applied.

Incineration of waste is apparently required inuhgan planning of the city of Yangon.

3-20



4. WHtE plant construction & implementation planning

4.1. Current situation of waste management

4.1.1. Amount of waste

Chart ~1 shows the trend wasteemission intensity in the city of Yangon accordiogthe
survey conducted bPCCDevery several years. While the amounwasteproduced in the cit
was0.396kgday in FY2011, it increased 0.450kgday in FY2016 According to latest repo
by YCDC, ty type ofwaste household waste 2,500-2,700tons per day, industrial waste
250tons per day, and medical waste2.1£ tons per da

0460 0.450
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5 0390
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2 0380
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Chart 44: Waste emission intens

Waste collection amount Yangon city is s shown in Chart-2, the annual amount waste
produced in the city increased fro479,280 toskear in FY2011 tc855,020 tos/year in
FY2016. The amount is expected to increase fuithéne future due to increase in populat
and ecoomic growth

900,000

800,000

700,000

600,000

500,000

400,000 -
300,000
200,000 -

Waste collection fee (ton/year)

100,000 -

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Chart «2: Waste collection amount in Yangon «
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4.1.2. Definition of waste and flow of disposal/management

Waste is collected and transported PCCD personne and the procesconsists ofthe first
collection (from the source of waste to the coltattsite/iron container) and the secc
collection (from the mentioned relaying facilitiesthe disposal site (Chart4-3) .

The first collection is performed by eithso-called bell-collectior, designated site collectic
or or-street collection. The b-collection is performed highly populated residential areas ¢
the PCCD personnel directly visit households and officesripging the bell and collewaste
by cart. The personnel is engd in bellcollection every day from 6 to 11 a.m. every ddye
waste collected by be-collection is temporary deposited at the tempoveagte tanks made
concrete or bamboo according to the populationitdeirsn containers. People can bring tF
waste from 6 to 11 p.m. The residents can also bring theirtheih waste to the plas waste
containers (with the capacity of either 660L or RA0n the streets from 6 to 10 a.Waste
discarded in the street container is transferralédemporary was tanks or iron containers t
carts

The second colleon is performed from ¢p.m. and thewast¢ temporarily stored at tt
above-mentioned temporary waste tanks are transferréldetalisposal site by PCCD person
by trucks with manual transshipmeWaste collected by the iron containers does not reg
transshipment and delivered as is todisposal site. In addition to the above regulatection,
there is an c-call collection (PCCD directly collects the wasteresponse to the request
busines operators) and directly delivery to the dispa#al by business operator

[ i P oTTTTmTET T
! 1 1 . .
: Source of wasi } Transportation : Disposal sit
! 1 by residents | :
i E - Temporary wast | Pccp personn: E Htein Bir
| ' tank | i i
1 1 PCCD personni 1
| Household : A ] final disposal sit
1 1 1
: commercial i 1 i 1,300t /day
: : PCCD personn: :
i marke : Transportatior i
I’ by resident iners
i 2,500/ day : y residents_| Waste containers i _
! ’ ! on the stree i | Htwei Chaun
1 1 1
E i Direct delivery/or-call collectior \! final disposal sit
1 1 “1
: I : 1,100t /day
1 1 1
i Industry E Direct delivery/or-call collectior \i
i 250t/ day E E
1 1
i i i Temporar
! . 1 i i i !
i Medica ! Special treatment (containment in the grot R final disposal sit
! 2t/ day : incineration at crematori I
1 I 1
4

Chart 43: Waste collection flo
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4.1.3. Treatment and disposal of waste

Waste produced in the city of Yangon is currentiypdsed as landfill directly at the final
disposal site managed by PCCD. The Table 4-1shbesFinal Disposal Sites (FDS) and
Temporal FDS operated as of January 2018.

Waste produced in the city is mainly treated byiti&in Disposal Site to which waste from
North and West districts are mainly delivered andwé Chaung Disposal Site to which waste
from South and East districts are mainly delivek&dste is received 24 hours a day at each site.
As roads for delivery of waste to the final disdos#tes are not constructed/organized
appropriately, some townships in North and Souttridits treat their waste within the township.
There are two such Temporal FDS in the city anddhd area of each site is around 0.1-1 ha.
All disposal sites in the city of Yangon are opamap type which does not have seepage control
work or leachate treatment equipment and there isonerage soil for the dumped waste.

Table 4-1: Final disposal site in Yangon city

Amount of ]
In service )
N waste Area Year started in
Facility name Type (used up) _
accepted (Acre) service
area
(ton/day)
Htain Bin Disposal 1287.75 150 70 2002
site
Htwei Chaung Disposal 1070.50 147 47.4 2001
site
Dala Temporary 21.76 1.3 N/A 2003
Seikkyi Khanung To | Temporary 7.11 0.25 N/A 2003
Total 2387.12

*Average amount during January to December in 20bi,included industrial and medical
waste.

The waste of 1287.75 tons is delivered to Htein &iary day from 15 townships in the North
and West districts and 47% of the area is use®uaghe other hand, the waste of 1070.50 tons
is delivered to Htwei Chaung every day from 18 tehips in the East and South districts.
While the total land area is 147 acres, the dewslapea is only around 100 acres and rest of
the land is secured for expansion in the futuree $howed table is indicated the figures as
2012, so the rest of available area is tight. Hbesk current occupied area is under the survey
by YCDC used up currently. Both disposal sites htauek scales for measuring waste since
2017 and they are in use currently.
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Chart 4-4 Track Scale (Htein Bil

- - N (Y

Chart +5: Open dumpin (Htein Bin)




Chart 4-7: Unused area situation (Htawei Chaung)

41.4. Tipping Fee

YCDC is charging commission for cleani{@eaning Feg from households and business
operators and the amount of fee varies accordintdcareas as showed in Table 4-2. PCCD
also performs On-Call Collection in response tordguest of business operators and the fees
vary according to the capacity of trucks.

Table 4-2: Tipping Fee for waste

Tipping Fee
Category )
(Household/month or track/unit
CBD area 600MMK
Household Sub-urban area 450MMK
Satellite area 300MMK
_ 3 ton truck 70,000MMK
Business operato
5 ton truck 90,000MMK
(On-cal
8 ton truck 105,000MMK

On-Call Collection is also performed for industrighste and the fees is 5,000MMK for the
first ton and 2,000MMK for every ton after that.
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4.15. M edical/hazar dous waste

Medical waste from medical institutions from thgya@f Yangon iscollected and disposed |
PCCEL. Infectious wastes are burnt cremation furnace and the ash is landfilled atdisposal
site. Syringe injectors and needs are buried ingimnd. The enual disposal mount is
presented in Tabl4-8
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Chart 4-8 Amount of medical was

Hazardous waste such as expired medicines, paimdsngercury are discarded in t
columr-shape concrete bock burie-4 meters deep in the ground, and the doors arefdix
containment.

Char 4-9. Collection situation of medical wa:
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Chart4-12: Situation of disposal under the gro-2



4.2. Wasteto Energy plant basic plan

In this surveyWasteto-energy plant (WtE planusing stoker furnace is assumed for busil
feasibility evaluation. In this chapter, equipmennstituting the plant is selected based or
design conditions and facility flows are examinu

4.2.1. Design conditions
The design conditions of thWLE plantplan this time are as follows

4.2.1.1. Candidatesitefor construction

For this survey,YCDC suggestecHten Bin, Htwei Chaung, Kyi Stand Thaketaas four
candidate places for constructic“ Chart +13" shows the location of each sit

Location Map of Cleansing District
[

Hten Bin Htawei Chaung

I Cleansing District (East)

Office of Cleansing Pl st S8 —] WM Cleansing District (South)
e | Cleansing District ( West)
Cleansing District (North)

District ( South )

Char 4-13:Candidate site for constructi

As mentioned in Chapt4.1.3, wastgroduced in the city of Yangon is deliverecHtawai
Chaung Final Disposal Siland Htein Bin Final Disposal Si currently. As the capacity t
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Htawai Chaung Final Disposal Site is reaching tleimum, the Htawai Chaung candidate site
is assumed to be the construction site to exteadifthof the current site.

The Htawai Chaung candidate site is part of theMdiaChaung Final Disposal Site and was
used as final disposal site of waste before andpsoperty survey is required to implement the
plan.

4.2.1.2. Wastetreatment capacity
As mentioned in the previous section, it is assummethis survey that WtE plant will be
constructed in Htawai Chaung and the treatmentadigpaf the WLE plant shall be determined
accordingly. The purpose of the WtE plant is tolgng the life of Htawai Chaung Final
Disposal Site, and therefore the plant is supptsdctat all waste delivered to Htawai Chaung
Final Disposal Site.

In this case, the daily amount of waste shall bikmws:

East Cleaning District + South Cleaning District

= 527.05 +418.56 = 945.61 [ton/day]

Supposing that the suspension period of the furfi@cenaintenance is 55 days a year, the
daily amount of waste accepted by the plant ibsvs.
945.61 x 365 + (365 — 55) = 1113.38 [ton/day]

Further, supposing that 5% of waste is segregatdceiminated and 10% is drained as waste
water, the amount of waste to be incinerated pgmdibe as follows:

100-(5+10)

1113.38 x = 946.37 [ton/day]

Accordingly, the treatment capacity of WtE planbB0 [ton/day] x 2 lines, 1000[ton/day] in
total.

4.2.1.3. Quality of waste
Quality of waste needs to be examined before thenphg of WtE plant. YCDC is currently
analyzing the quality of waste but sufficient dats not been collected. We therefore agreed
with YCDC for this survey that the quality of theaste of the city shall be as presented in Table
4-3. Waste quality according to the achievementWitE plants and JFE’s experience in
Southeast Asian countries.

It is assumed that the proportion of water in wadtéhe city of Yangon increases at certain
time of the year mainly due to the rainy season. tiiéeefore assumed that the proportion of
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water in low quality waste to be 60% according e focal interview and the historical
performance of WLE plants.

Table 4-3: Waste quality

ltem Unit Low quality Standard High quality
waste guality waste waste

Low-level kcal/kg 1,300 1,800 2,200
calories kJ/kg 5,400 7,700 9,200
8 Flammable| % 26 34 40

3 | Moisture | % 60 55 53

% Ash % 14 11 7

~ Total % 100 100 100

4.2.1.4. Standard valuesfor gas emissions

In Myanmar, Ministry of Natural Resources and Eominental Conservation Myanmar
(MONREC) issued a ministerial order on gas emissionDecember 2015. It indicates in
Table 4-4. It also indicates regulated values in&saki city. To adapt the standard values
regulated MONREC, construction cost of flue gaatireent system and operation cost become
costly. Since the flue gas emission standard caoudsed, we adapted standard values of
Kawasaki city in this study.

Table 4.2.1.4-4: The acceptable level of gas eonissadopted by the survey

Regulated Value Standard value in
IHH 0,11%, 0C1atm Kawasaki city
0,11%, OClatm
_ 0.05-0.1 0.56
Cadmium mg/Nm3
(0.5-8 hour average)
Carbon monoxide mg/Nm3 50 — 150 -
Hydrochloric acid mg/Nm3 10 36
Hydrogen fluoride mg/Nm3 1 2.8
0.05-0.1 0.06
Mercury mg/Nm3
(0.5-8 hour average)
Nitrogen oxides mg/Nm3 200-400 (24 hour average) 120
Polychlorinated 0.1
) L NngTEQ/Nm3 0.1
dibenzodioxin and

1 [NATIONAL ENVIRONMENTAL QUALITY (EMISSION) GUIDELINES, 2015]
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dibenzofuran

Sulfur dioxide mg/Nm3 50 (24 hour average) 48
Total metal mg/Nm3 0.5-1 (0.5-8 hour average) 11(Lead)
Total suspended particulates mg/Nm3 10 (24 houraged 22

4.2.1.5. Landfill standard values

In Myanmar, MONREC has issued the ministerial ofderwater drain standards for landfill
disposal sites in December 2015. However, unlip@dathere are no specific standard values
for elution of lead, cupper and mercury that redaie selection of heavy metal stabilization
method. The following is the effluent level staratafor landfills by MONREC.

Table 4.2.1.54-5 Effluent Levels (for landfifts)

. U Standard value
Day maximum | Monthly average

5-day Biochemical oxygen demand mg/ 140 37
Ammonia mg/| 10 4.9
a-Terpineol mg/| 0.033 0.016
Benzoic acid mg/I 0.12 0.071
p-Cresol mg/| 0.025 0.014
pH S.U. 6-9 6-9
Phenol mg/| 0.026 0.015
Total suspended solids mg/l 88 27
Zinc mg/I 0.2 0.11

4.2.2. Equipment constituting the plant

In this section, we will select the specificatimidVtE plant based on the above Section 4.2.1.

4.2.2.1. Wastereceiving system

We will apply the pit and crane method in orderpt@ocess moist waste from the city of
Yangon so as to drain and stir it in the pit. Taellfty will be designed so that the waste pit can
store the received waste for more than 7 days fiicismtly drain it considering that the
moisture level of the drain will reach as high 8%®%in the rainy season.

2 [NATIONAL ENVIRONMENTAL QUALITY (EMISSION) GUIDELINES, 2015]
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4.2.2.2. Combustion system

We will introduce JFE Hyper Stoker System, thedatechnology of the company, to the grate
of stoker furnace. For the incinerator itself, wil wse JFE’s two exhaust passes type stoker
furnace having an intermediate ceiling. The twoagidt passes type stoker furnace can treat a
wide variety of waste and therefore is most suitethe use in Myanmar where the quality of
waste is very much different between rainy andsrgsons and the waste calories are expected
to increase with economic growth. The overview lod system is presented in Chart 4-14:
Schematic diagram of the stoker furnace .

The main combustion chamber has boiler water-cgohalls to maximize collection of heat
waste. The inside of the furnace is coated withlyigneat resistant materials entirely and has
water-cooling or air-cooling walls where clinkereiasily attached.

The intermediate ceiling splits the flow of gas ssivns into the main smoke path and sub
smoke path, and the gases then confluent at thendecombustion changer (gas mixing
chamber). The turbulent mixing action of gas eroissipromotes complete combustion and
prevents generation of dioxins and nitrogen oxi®X). Accordingly, the as presented in
“Table 4.2.1.4-4: The acceptable level of gas eimissadopted by the survey”, reduction of
NOx (as NQ) and dioxins is achieved. Further, as the systam grovide radiation heat
effectively to the waste layer, good ash qualitgmsured, and this can significantly reduce the
environmental load to the final disposal site.
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Chart 414: Schematic diagram of the stoker furne

4.2.2.3. Combustion gas cooling system

The boiler is installed to codown gasemissiongrom wastecombustion and to use the h
waste effectively by changing the collected he stean. A monohul natural circulation boile
is planned to be used in this proje
This type of boiler is highly controllabas it hasathree-factor controlling methobased o the
amount of wate supply, drum water level, and amount stean produced, which is mo:
suitable to control a boiler for the furnace thaeasily ffected by the quality of was. The
control is performed automatically based on preprogrammecsteamyield. At main parts o
the boiler heat transmission tube (siheater, economizerdustblowers are installed to remo
dusts on the heat transmission tube. As perip and accesso equipmentof the boiler
deaeratc, deionized water ur, chemicals feeder for the boiler, repetitive blowmiler watel
monitoring «qquipment, etc. are installe

Further, in order to achieve revenue from WtE plan, we will use high pressure & hig
temperature boiler for the system. The steconditions for the heater exist of the boiler
pressure4.8[MPa(G), temperature420[deg.C.

4-13



4.2.2.4. Fluegastreatment system
@ Acid gas (hydrogen chloride (HCI) and sulfur ox{&Ox)) removal system
This survey has adopted the dry treatment methodhith powder slaked lime is
pressed out tof/injected in the flue (gas duct)ileado the filtering-type dust collector,
consisting of slaked lime silo, slaked lime volurieeteeder, injection blower, and others.
The substances generated by reaction (such asmattiloride [CaG] and calcium sulfate
[CaSQ]) are collected by filtering-type dust collectarpowder state.

@ Dioxins removal system
In this survey, we will use the dry treatment methm which powder sodium

bicarbonate to remove acid gas (mentioned abovkepawder activated carbon are pressed
out to/injected in the flue (gas duct) leadinghte filtering-type dust collector. The injected
powder activated carbon absorbs dioxin gas in #e @missions. The powder activated
carbon and granular dioxins are collected and remdoy the filtering-type dust collector.
Further, due to the above-mentioned positive eftéctwo exhaust passes method, JFE
furnace can prevent generation of dioxins itsellyoby appropriate incineration
management and therefore contributes greatly taceedhe amount of powder activated
carbon used in the system.

@ Dust removal system

In this survey, filtering-type dust collector (bditer) is used to remove fly ash in the
combustion gas emissions generated by the furmsabstances produced in reaction to the
above-mentioned powder chemicals, and granularirdiolkom gas emissions. A pulse jet
method is used to remove the dust from the surddcke filtering-type dust collector, and
the dust on the filter cloth is removed by compeésair injected from the injected nozzle at
regular interval. The removed dust collection asHischarged from the hopper in the lower
part by the dust collection conveyer, and thenveedid to the fly ash silo by the fly ash
conveyor.

@ Nitrogen oxide (NOx) removal system
In JFE’s stoker furnace used for the survey, agtiaf nitrogen oxidéNOx) reduction
(denitration) is enhanced due to the positive éftdcabove-mentioned two exhaust passes
method, and it is possible to comply with the cotremission standards by conducting
appropriate combustion management. Therefore, ggtrooxide (NOx) removal system is
not planned to be installed in this program.
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4.2.2.5. Heat recovery system

@ Steam turbine
Heat waste (gas emissions) produced by waste iatioe is collected by the boiler as
steam, and the steam drives the steam turbine/endo achieve power generation. In
this program, extraction-condensing turbine is ugsed steam extraction is used as the

steam to process the deaerator, etc.

@ Low-pressure steam condenser
This is the equipment that cools down and condeiigesntire amount of steam used by
the steam turbine. We will use the air-cooling tyjpmdenser that does not need a large
amount of water as utility conditions of Htawai @hg (candidate location) are not

determined.

4.2.2.6. Ash handling system
@O Bottom ash (incinerated ash
Bottom ash from complete combustion falls into #sé cooling system via the bottom
ash chute where fire is extinguished, and moisisiregdded before the ash is temporality
stored in the container. The ash is then brougtiiedinal disposal site by trucks regularly.

In this program, the half-moist ash cooling systemsed.

@ Fly ash

As mentioned in Section 4.2.1.5, the city of Yand@s not established any standards
for metal elution relating to the election of equignt for fly ash treatment. Therefore, in
this program, it is assumed that no heavy metailgtation processing by such substances
as chelate is made to treat fly ash. Fly ash delteby the filtering-type dust collector is
delivered to the container by the fly ash convegond store temporary there, and then
discharged to outside the site regularly (by extkedetoxifying treatment or delivery to the
final disposal site for hazardous waste).

4.2.2.7. Specification of major equipment
The specifications of major equipment constitutihg plant are determined according to
the above Sectionst-7—! TN RO FEH A, and as presented in “Chart 4-6 Major

equipment spcifications.”
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Table 4-6: Major equipment specifications

2Nt

Equipment Item Unit Specification
o Waste pit 7 days
Receiving i
Waste crane unit 2
Model JFE hyper stoker furnace
Furnace Capacity Ton/day/unit 500
Number Unit 2
Model Heat recovery boiler
Steam pressure for constant
use MPa(G) 4.8
Flue gas cooling | (Heater outlet)
Steam temperature for
constant use deg.C 420
(Heater outlet)
Dry treatment
Acidic gas removal - (Injection of powder
slaked lime)
Dry treatment
treatment activated carbon)
filtering-type dust
Dust removal - collector
(Bug filter)
nitrogen oxide removal - Combustion managemg
Extraction-condensing
turbine
Model +
Synchronous generator
Number Unit 1
Steam pressure for constant
Heat recovery
use MPa(G) 4.6
(Turbine inlet)
Steam temperature for
constant use deg.C 415
(Turbine inlet)
Emission pressure kPa(A) 25
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Equipmen ltem Unit Specificatiol

Generator  output  (fc

standard wast MW 20.0
Ash remove Bottom ash (incineratio Semidry type ash coolin
ash) system

4.2.3. Facility flow
The Facility flow is presented below as Chart ~14: WtE plant flov” based on thi
equipmer constituting the plai mentioned in Section 4.z

Turbine power general

Economize

Wastecrant sodium bicarbonate/powder activated ca
= Bug filter
=
L o .
Chimney
QM.
— \ Inducecdraft fan
I =i T ‘ ﬁéﬁ

Wastepit I

% Stoker furnac |kl

ash

Chat 4-1: WtE plant flow

4.2.4. Layout planning

In terms of the planlayour plan, the overallayout needs to be determined based on
consideration othe result of geological survey of the constructgite and utility facilities
operational factors such as vehicle traffic line amanageabilityasiness of maintenance of |
equipmer. It is assumed in this survey thaWtE plan is constructed at planned construct
site ofHtawai Chaun. Layoutplanning is assumed below itel
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Layout overview

@O Waste is accepted by the ramp way method andt&fferdower the construction cost
are made by reducing the level of waste pit exdanat

@ The waste pit shall have the capacity to storeyd’damount of waste at maximum to
be treated.

(@ Bottom ash and fly ash shall be stored in the yadidischarged by the loader to lower
the equipment cost such as cranes.

@ Outside plant to lower the construction cost.

4.2.5. Master construction plan

The master construction process assumed for catisinuplanning and construction cost
calculation is presented in “Chart 4-15: Masterstorction process (draft) Master construction
process (draft)” below. However, the following neast that could impact the engineering
process are not considered.

*The period required for Environmental Impact Assesst of the country

Variation in design period due to the amount ofetineeded to obtain permission/license

for construction of the facilities in the country

Variation in design period due to the amount ofetimeeded to obtain consent of the

customer to diagrams and documents

-Variation in design period due to the amount ofetimeeded to adopt the latest laws,

specifications and standards

Variation in civil engineering work due to the infioation on geographical features of the

area (such as shape of the land and foothold)
Risk of delay due to force majeure

Waste
receiving

Contract Start of civil engineering Installation Power distribution Completion

A 1.2 3 4 5 6 7.8 9:10 11:12 13 14 15 16 17 18 19 20:21 22:23 24 25 26 27 28 29 30 31 32 33 .34 35 36 37:38:39 40 41 42
I
|
Main process 2 HEAET BT ot 5 BB | =1
| Y
y T
Primary design
Detailed design [ s /I |
i —— 1
Procurement
| | | | | | | | | | |
T [ S S S S ——
Civil engineering el e | | | | ! | | I I | | | | I
I ———— — [ ——— —
Installation engineering e e e S e B
B e — —— ———— Nofrtopds Hoadjirg
Electric engineering [ N O I N N adjust| it adjust t
— EERERRERRENTCOSTS

Chart 4-15: Master construction process (draft)

4.2.6. Construction cost of the plant
“Table 4-7: Construction cost” shows the aggregaetunt of construction cost of WtE
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plant based on the above plant planning. Utiliies assumed to be connected at the border of
the site.

Table 4-7: Construction cost
Item Cost(USD)
Construction cost 115,000,000

4.3. Plant implementation plan
4.3.1. Operation plan
In order to establish a plant operation plan, weuaeed the annual days of operation at 310
days. This considers the maintenance period th&igigired to achieve long-term operation of
the plant. It is also assumed that waste is acddptehe existing final disposal site during the
maintenance period of each furnace and if delivaradunt exceeds the new plant’s capacity.
Further, as mentioned in the previous section,obotash is regularly delivered to the final
disposal site and fly ash is discharged outside glat system without heavy metal
stabilization processing. The expense of delivenottside the plant system is outside the
scope of SPC.

4.3.2. Operation cost
1) SPC personnel

In order to implement a WtE plant, appropriatespanel organization is necessary.
Although we assume that the plant is implementedobwglly-hired employees, it is very
important to educate locally-hired employees fraim experience in the construction of an
incinerator in Yangon. We therefore consider that will provide operation SVs and
maintenance SVs (12 employees in total) for thet ftvo years to provide adequate
education to ensure appropriate local implementaso that local staff acquire the
knowledge necessary for implementation of the plantwo years and can manage
implementation of the plant by themselves. We \ilither improve the quality of
education by conducting training and educatiorajmah through intercity cooperation.

The plant is operated 24 hours a day and therefereecommend a 4-group structure
with each group’s hours of operation for 12 hourdag. Day-shift maintenance workers
will also be assigned. As WLE plant has boilers antines, the maintenance of which
requires special skills, technical experts willdssigned to the plant. Further, the cost of
administrative work relating to the project implentetion is also counted in the operation
cost of the plant. Table 4-8 shows the personnalired in the implementation of the
incineration WtE plant based on the above assumgtio

4-19



Table 4-8: Operation resource plan

U7

o]

Title AU @ Duties
people
Representative director of the .
1 Business management
company
- Management of the entire facility
Facilities manager 1
Safety management
Quality control
QA/QC manager 1 Obtainment and maintenance of IS(
standards
Safety personnel (SHE manager) 1 In charge of safety
Secretary 1 Secretary to the company
representative
Head of accounting 1 Business management accounting
Accounting staff 1 Accounting
HR & GA staff 1 Humgn resources and genera affair
activities
PR & education staff 2 Publicity and educationaivéties
General admin staff 3 Admin activities
Security staff 8 Facility security
Cleaning staff 1 Cleaning
Head of operation 1 Plant operation activities
Head of maintenance 1 Plant maintenance activities
Plant operators
Shift leader 4 Plant operation management
Shift sub leader Plant operation management (sub
Operator 16 Plant operation
. Steam overall, turbine related, boiler
Technician/expert 4 e X
related, electricity related security
Platform monitoring personnel 6 Waste acceptanceitoning
. Delivery of incineration ash to landfi
Ash delivery personnel 3 site (by truck)
Admin staff 3 Admin for operation
Maintenance personnel
Maintenance leader 1 Maintenance activities managém
Maintenance staff 3 Maintenance activities (Staff)
SV for operation and maintenance
Operation & maintenance SV 12 (dispatched from JFE, for the first tw
years only)
Total 77
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2) Utilities cost
We calculated the amount of utilities required Y&tE plant implementation based on the
plat operation plan. The usage of each utility design value for the standard waste.

Table 4-9: Utility List

ltems
Water system Water supply
Sewage
Fuel Light oil
Chemical for Drum cleaner
boilers Deoxidizing agent

Water purification | Hydrochloric acid

system Caustic soda

Sulfurous soda

Cation exchanger resin

Anion exchanger resin

Flue gas treatment| Activated carbon

system Slaked lime

Drainage system Hydrochloric acid

Caustic soda

Flocculant

Flocculant auxiliary agent

Grease and oil Hydraulic pressure oil

Lubricant

Grease

Turbine oil

3) Maintenance cost
Supposing that the project period is 25 yearsr@pfate equipment maintenance will be
necessary to lower the life cycle cost. Annual @wjn and pre-scheduled parts

replacement as well as renewal of instrumentsheilhecessary.

4) Cumulative operation cost
The following table shows the average annual omeratost of the plant for 25 years of
operation. The personnel cost is contained at lmnievel as we reflected the level of salary
of locally hired employees based on our experieAsefor utility cost, calcium hydroxide is
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used for emission gas treatment. While sodium bmaate needs to be used according to the
emission gas standard values, the cost for acgusaadium bicarbonate is very high and if it is
required, USD 1 million will be added to the totakt every year.

Table 4-10: Operation cost

Item Cost (USD/year)
Personnel expense 550,000
Utility cost 1,200,000
Maintenance/management cost 2,700,000
Other expenses 350,000

Total 4,800,000

4.3.3. Power generation plan

In the plant, the waste treatment fee (Tipping)Faad sale of electric power will be the
main source of income. Sale of electric power dispensable factor for business feasibility. In
this survey, heat recovery efficiency is plannedb# improved by using the heat recovery
equipment of high-temperature high-pressure boilef 4.2MPa . 480 C and
extraction-condensing turbine. The following talsleows the balance of electricity in the

project plan.

Table 4-11: Balance of electricity

Item Unit Value
Days of operation Daysl/year 310
(annual)
Electricity generated MWh 20.0
Electricity used MWh 4.0
Electricity sold MWh 16.0
MWhlyear 119,040
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5. Stakeholders

5.1. Central government’s ministries of Myanmar

The central government’s ministries of Myanmar are presented in Table 5-1. The new

administration inaugurated in 2016 reorganized more than 30 ministries existed previously in

order to 21 improve efficiency and reduce costs.

Table 5-1: Organization of central government’s ministries of Myanmar

No. Ministries and Titles
1 Ministry of President’s Office

2 Ministry of Foreign Affairs

3 Ministry of Home Affairs

4 Ministry of Defense

5 Ministry of Border Affairs

6 Ministry of Information

7 Ministry of Religious Affairs an Culture

8 Ministry of Agriculture, Livestock and Irrigation

9 Ministry of Transport and Communication

10 Ministry of Natural Resources and Environmental Conservation
11 Ministry of Labour, Immigration and Population

12 Ministry of Industry

13 Ministry of Commerce

14 Ministry of Health and Sport

15 Ministry of Planning and Finance

16 Ministry of Construction

17 Ministry of Social Welfare, Relief and Resettlement
18 Ministry of Hotels and Tourism

19 Ministry of Ethnic Affairs

20 Ministry of Electricity and Energy

21 Ministry of Education

The ministries that play important roles in executing WtE plant projects are as follows:
1) Ministry of Natural Resources and Environmental Conservation

The ministry, established in 2016 by integrating the Ministry of Environmental Conservation

and Forestry and the Ministry of Mines, is in charge of implementation of environmental

protection policies, establishment of national and regional plans relating to environmental
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management, and stipulation of laws, guidelines, emission standards, EIA, etc. concerning
environment.

2) Ministry of Electricity and Energy

The ministry was established in 2016 through integration of the Ministry of Electricity and
the Ministry of Energy as mentioned in Section 2.3.1. As main source of revenue of the project
is sales of electricity, the license for business needs to be obtained through the negotiation with
the Ministry. Further, as it is highly probable that the Ministry becomes an off-taker of the
project, the conditions mentioned in Section 6.1.1 must be negotiated with the Ministry as well.

5.2.  Yangon City Development Committee (YCDC)

As mentioned in Section 2.2, YCDC is the implementing body of the development of the city
of Yangon and the Pollution Control and Cleansing Department (PCCD) is in charge of such
activities as collection and transportation of waste/garbage, management and operation of the
waste treatment sites and  cemeteries, recycling activities and community
awareness/enlightenment activities.

On the other hand, as mentioned in Chapter 4, the amount of waste/garbage has been
increasing due to the population increase and economic growth and therefore there is concern
about the remaining capacity of the current final disposal sites. The city has high motivation for
introducing WtE plant to address the issue and constructed Myanmar’s first WtE plant from
FY2016 to FY2018. JCM scheme was used for the construction works of the plant and JFE
Engineering Corporation performed the design, procurement and construction works of the plant.
The construction was completed in May 2017 and the facilities were delivered to YCDC. After
the delivery, the plant is operated and managed under the leadership of YCDC, the owner of the
facilities.

While the project is considered to be operated by the BOT scheme, YCDC intends to engage
in the project as organization that controls waste in the city of Yangon, YCDC is expected to be
the off-taker of the project and the main party to execute the project at the same time.

5.3. Local supporting companies
5.3.1. Investors

According to the current study, YCDC expects that the project will be established in PPP
(BOT scheme). While negotiations with Japanese government and financial institutions written
in Chapter 6 need to be continued regarding the use of the subsidy, it is highly probable that
investment by private companies will also be needed. If execution of the project is difficult by

investment from one company, joint investment with local company (companies) in Myanmar
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will be required. Therefore, we need to establish the structure in which the project is jointly
executed by more than one company. We have explained overview of the project to the local
large companies mentioned in Table 5-2 up until this stage and several of them showed their
interest. However, in Myanmar, there have been not many IPPs in which local companies are
involved and therefore we will continue discussions with general trading companies in Japan
and companies in Myanmar that have good experience in investment.

Table 5-2: Local partner candidates

Company Business area
Kanbawza Banking, jewelry, tobacco, edible oil, aviation
SPA (Surge Pan Associates) Banking, real estate development, manufacturing,

construction, import and sale of automobiles, hospital,
agriculture, golf course

Max Myanmar Construction, resort hotel, import/export of heavy
machineries, palm/gum cultivation, beverage, jewelry,
cement

Dagon Construction, roads, heavy machineries rental, /I,
lumber sawing, agriculture

Yuzana Construction, marine products, residence and housing,
agriculture, hotel, sightseeing

Eden Group Construction, hotel/resort development, rice milling,
import and sale of petroleum

Aye Yar Hinthar Construction, rice milling

IGE Group Import and sale of petroleum, construction, banking

5.3.2. Local construction companies

In order to execute construction works at the candidate site without delay, involvement of the
local construction companies that have adequate level of experience and capability in Myanmar
is absolutely necessary. JFE Engineering Corporation has more than 20 years’ business
experience in Myanmar and will select local partners based on previous joint work experience.
Most of the companies mentioned in Chart 5-3 have construction companies in the group and
are interested in the construction work for the project.
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Table 5-3: Local construction companies

Company

Business area/Previous coworking with JFE

TRIANGLE LINKS
ENGINEERING CO.,LTD.

® Expert in machine/electricity engineering work for
plants in general (including power generation
plant), civil engineering feasible

[ Major coworking with JFE]

® Civil engineering work for WtE plant

® Civil and machine/electricity engineering work for
experimental proof water purification equipment

® Machine/electricity engineering work for plants of
JFE group

CAPITAL CONSTRUCTION
LTD.

® Commercial building construction, elevated bridges
and roads in the city of Yangon, etc.
[ Major coworking with JFE]
® Elevated bridges and roads in the city of Yangon
(Serving as main contractor, JFE was engaged in
superstructure work)

KT CONSTRUCTION GROUP

® Civil engineering, building construction, pipeline
construction, etc.

[ Major coworking with JFE]

® Thilawa port jacket construction (Thilawa)

® Plant infrastructure/building frame works for JFE
group companies
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6. Official assistance and financial support programs

6.1. Joint Crediting Mechanism (JCM)

6.1.1. Overview of JCM

The Joint Crediting Mechanism, led by the Ministry of Environment of Japan (MOEJ), is a
scheme of providing subsidies to the projects that contribute to reduction of greenhouse
gases. Projects are assessed according to the level of contribution to reduction of greenhouse
gases based on which the supported projects are decided. Japan and Myanmar agreed on the
establishment of JCM in September 2015. MOEJ also has allocated budget for a feasibility
study conducted on the presumption that JCM is applied, which ensures consistency
between the FS and JCM project. As mentioned in Table 6-1, 10 JCM projects including FS
have been established between Myanmar and Japan since 2013.

Table 6-1: JCM Adopted Projects in Myanmar

. . Implementing .
No. Project title Category Year Field
body
Introduction of solar
1 | power and diesel FS 2013 | Mizuho Bank | Renewable energy
hybrid system
Binary thermal power ] ]
2 . FS 2013 | Nippon Koei | Renewable energy
production
WIE power generation JFE .
3 ) ) FS 2014 ) ) Waste/biomass
in the city of Yangon Engineering
Use of fermented
methane from the
waste water form Nikken )
4 ) FS 2014 o Waste/biomass
palm oil (POME) and Sekkei Civil
improvement of
environment
WIE power generation | Equipment JFE ]
5 . ] ) 2015 ] ] Waste/biomass
in the city of Yangon assistance Engineering
Rice-chaff-burning
power station at . .
6 | . . ] PS 2015 | Fujita Waste/biomass
rice-milling plant in
Ayeyarwady
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Introduction of
energy-saving brewin Equipment Kirin
7 .gy J J a . P 2016 ) Energy saving
equipment at the beer assistance Holdings

factory

Introduction of
highly-efficient through | Equipment .
8 . . 2016 | Acecook Energy saving
flow boiler at the assistance

instant noodle plant

Rice-chaff-burning

power station at Equipment . ]
9 ) o ) ) 2016 | Fujita Energy production
rice-milling plant in assistance
Ayeyarwady
Introduction of
energy-saving freezin Equipment Rhobi
10 o4 g o g q.p 2016 ) Energy saving
system at the logistics assistance Holdings
center

Note)FS: Feasibility study, PS: Project Planning Study
Source: JCM official website by Global Environment Centre Foundation (GEC)

The following conditions in Table 6-2 are also applied to JCM equipment assistance project
and independence at the side of development country is one of the objectives.

Table 6-2: JCM equipment assistance project: conditions for adoption
(in the same country and business field)

Number of projects Equipment assistance amount
1 50% at maximum
2-4 40% at maximum
5 or more 30% at maximum

While the budget of approximately JPY 6 billion (three years’ total) is secured for the
projects starting in FY2017 under the JCM equipment assistance project, a rough standard
maximum amount is JPY 1 billion per project. Although it is not exaggerated to say that
construction of the first WtE plant in Yangon mentioned above was not feasible without
JCM, large portion of the initial cost of the currently planned large-scale WtE plant cannot
be covered by JPY 1 billion/project and the plant is not feasible as business. We therefore
hope that the maximum limit of support is abolished for JCM scheme.
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The following chart 6-1 shows the scheme of JCM application to the WtE plant
established by us, which is the first JCM project in Myanmar.

Japanese Government Myanmar Government

September 16, 2015
‘ JCM Agreement

-
b

ubsidy for GHC?‘ ,
‘(onstructlon tductlons

JFE Engineering Yangon City 1
Corporation Development Committee;

O International Consortium
JEE

Engineering, Procurement, :';f;:‘::?:nc . i
Construction, Supervisor Monitoring i
: Dispatch Reporting

Source: Prepared by the survey team
Chart 6-1: JCM scheme of the first WtE project in the city of Yangon

6.1.2. Government’s move for JCM

Regarding credit issuance, the joint committee consisting of government institution
personnel of the two countries determines the amount of credit after the implementation of
MRV (Measuring, Reporting, Verification) and then the government issues the credit.
However, as of January 2018, Myanmar has not established the guideline procedures which
are required to implement MRV. As 10 JCM projects in Myanmar have already adopted as
mentioned above, we expect the necessary procedures to be completed promptly for credit
issuance.

6.2. Japan International Cooperation Agency (JICA)

6.2.1. Assistance by JICA

JICA is one of Japan’s leading organizations for international cooperation and has provided
financial assistance to various countries for many years. JICA is one of the organizations
implementing official development assistance (ODA), where Japan ranked 4" after the US,
Germany and UK in FY2015 by contributing USD 14,029 million. It ranked 2™ after the US
from 2008 to 2013. (Chart 6-2)
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Source: Ministry of Foreign Affairs of Japan based on the ODA record
Chart 6-2: Trend of ODA by major supporting countries
(based on the amount contributed)

A large amount of financial and technical assistance has been made to Myanmar in the past
as suggested by the Table 6-3 below but there have not been ay financial cooperation
regarding WtE plant up until now. The main reason is considered that the master plan
focusing on waste management positioned under the Yangon urban area development master

plan (by JICA, mentioned in Section 3.6) has not been established.

Table 6-3: ODA to Myanmar by Japan by the form of assistance
(based on the OECD/DAC reporting standards)

Technical
Calendar year Loan aid Grant aid ) Total
cooperation
Before 2011 1310.72 1396.72 421.7 3129.14
2011 - 19.70 26.81 46.51
2012 0.00 54.82 37.96 92.78
2013 —758.78 3,238.45 48.65 2528.32
2014 11.14 119.68 83.10 213.92
2015 95.71 202.11 53.31 351.13
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Cumulative 658.79 5031.48 671.53 6361.80

total

Source: Prepared by the survey team based on the “Country Data 2016” by Ministry of

Foreign Affairs of Japan

6.2.2. Overseas loans and investment
6.2.2.1. Overview of overseas loans and investment

Interest-bearing financial corporation mainly consists of so-called yen loans and overseas
loans and investment. We describe the overview of the overseas loans and investment here.
The overseas loans and investment is a method with which the developing businesses
operated by private companies in the developing areas are supported. The assistance was
suspended in 2001 due to special corporation reform by Japanese government, but it was
decided to be resumed under the “Realization of the New Growth Strategy” (approved by
the cabinet on January 25, 2011) based on the “New Growth Strategy” (approved by the
cabinet on Jun 18, 2010). Overseas loans and investment supports the projects by the private
sector in developing countries that have high development impact and if it is difficult to
finance the projects only from the finances provided by general financial institutions. The
supported in provided in the form of “equity” and “loans” and the fields in scope are (1)
Infrastructure and growth acceleration, (2) MDGs and poverty reduction, and (3) Actions to
address climate change. The following conditions are also applied to be approved as a
project for overseas loans and investment.

Table 6-4: Conditions to be approved as a project for overseas investment finance

*In accordance with the development policy of the country’ government and has high

development effect

+The business plan is appropriate and the achievement of the business is expected

- Support by JICA is necessary for establishment of the business

-Business is not considered to be established only with the loans or equity investment by the

existing financial institutions

+Value-addedness achieved by the support by JICA such as reduction of country risks of the
country where the business is operated and stimulation of private investment is considered

be indispensable for the establishment of the business, etc.

Source: JICA “Overview of overseas investment finance”
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Further, the operation flow towards the approval of a new project in overseas loans and
investment is as follows.
1. Receipt of application for investment finance from a company
2. Disclosure of the result of environmental category classification
3. Review by JICA internal project examination committee including the discussion with
related functions
4. Explanation to environmental society consideration advisory committee
5. Explanation to three ministries: Project overview and review policies
6. Overseas loans and investment Committee (Note): Explanation of the project and review
policies
7. 1* review (by the function in charge of the project): External advisors are involved
8. 2" review (by the personnel in charge of credit in the review function): External advisors
are involved
9. Three-ministries discussion: Result of the review is explained by JICA and discussed by
three ministries
10. Overseas loans and investment: Discuss the adoption of the project
11. JICA Board: Review the adoption of the project
12. Contract execution and disbursement
13. Result of preliminary evaluation is disposed after the project is approved

Source: JICA “Overview of overseas investment finance”

The conditions for loans are as follows.

Table 6-5: Overview of the loan system

70% of the total business cost principle. 80% may be approved if
Loan percentage deemed absolutely necessary (the necessity is individually examined

in accordance with the characteristics of the project)

Up to 20 years in principle (25 years at maximum). Grace period is
Repayment period
up to 5 years in principle (10 years at maximum)

The interest rate is determined based on the loan interest rate of
Interest scheme financial administration plus the credit standing of the debtor so that

the grant element (GE) becomes 25% or higher including the
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repayment period, which is the government’s requirement for ODA.

Denominated in yen, local currency (Indonesia rupia, Philippines
Currency o )
peso, etc.) Considering to offer in US dollars

Source: JICA “Overview of loan and equity”

6.2.2.2. Trend of overseas loans and investment

Although there is good foundation for overseas investment finance as shown above,
overseas investment finance for Myanmar still have some obstacles to be cleared such as
income from selling of electricity and chipping fees that are the main sources of WtE plant
business are still unstable and existence of the master plan. These issues are expected to be

examined and solved one by one after this.

6.2.3. Overview of grant assistance addressing the needs for business and operation
rights

The purpose of this assistance, one of the support scheme presented by JICA, is to promote
acquisition of business and operation rights by Japanese companies by providing grant
assistance to the public works that implements construction to operation and maintenance of
facilities in a comprehensive manner with the involvement of private sector and thereby
achieve effective use of the advanced technology and knowhow of Japan to help developing
countries. The scope of this system is to help infrastructure projects in developing countries
that cannot be achieved only by commercial finance and equipment, equipment/materials
and other services required for the project are granted. The fund is paid to SPC operating the
company through the country’s government. The following chart shows the concept of the

grant assistance cases implemented by JICA.
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Chart 6-3: Grant assistance addressing the needs for business and operation rights —

Project phase (implemented by JICA)

Execution of this system is basically determined by the general competitive bid. It is also
required that SPC is in charge and responsible for the entire business from the construction
of facilities to operation and maintenance/management in the medium to long-term.
Projects implemented under this scheme already exist, including the “Plan for reducing
illegal use of water supply in the city of Yangon” in Myanmar and the “Plan for
construction of legitimate waste disposal facilities for medical and hazardous waste in the

city of Nairobi” in Kenya.

6.3. Green Climate Fund (GCF)

6.3.1. Overview of GCF

Green Climate Fund is a multinational fund to provide financial support to developing
countries implementing action to address climate change, establishment of which was
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decided by the 16th Conference of the Parties of the United Nations Framework Convention
on Climate Change in 2010 (COP16) . This is a financial mechanism based on United
Nations Framework Convention on Climate Change (UNFCCC) designed to support
developing countries’ efforts to reduce greenhouse gases and to address (respond to) the
impact of climate change.

The source of income for the fund is contribution by 43 industrialized and developing
countries totaling to USD 10.3 billion, among which Japan has contributed USD 1.5 billion.
There four types of assistance method, those are (1) grant, (2) loan, (3) guarantee and (4)
equity. The size of assistance by the type of method is presented in Chart 6-4. The project
size is also classified into four categories that are (1) Micro:Smaller than USD10 million,
(2) Small:USD10 million - USD50 million, (3) Medium:USD50 million - USD250 million
and (4) Large:USD250 million or larger. 50% or more adopted projects are in the size of

USD10 million — 50 million. (Chart6-5)

1% 12%

B Grant B Loan = Mirco ® Small
Medium H Large
Chart 6-4: Size of support by method Chart 6-5: Size of support

For provision of GCF, proposal for financing must be submitted from a different entity
from the GCF board (the separate organization is called Accredited Entities (AE)). Any
nomination as AE must be accredited by GCF board and in addition to the international,
regional and national organization, private companies and NGO can apply for AE status. In
Japan, JICA and the bank of Tokyo Mitsubishi, UFJ are the first entities that were accredited
as AE in July 2017. The review for project to be financed is delegated from GCF board to
AE practically and the project financing rules are supposed to follow the AE’s rules. AE has
two main accesses, one is direct access such as national and regional organization and the
other is international access such as private banks.

When AE submits a proposal to GCF, No Objection Letter of the organization that serves
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as contact between the developing county and GCF (National Designated Authority: NDA)
must also be submitted. NDA is designated by the mystery of environment or ministry of
finance in each country and MONREC is appointed as NDA in Myanmar (See Table 6-6:
Examples of Designated National Authority) Not only the names of ministries/agencies, but
also focal point person is disclosed. After receiving the No Objection Letter from NDA, AE
submits the proposal to GCF and financing is implemented after the proposal is approved
The following chart shows the major flow but practically additional procedures need to be

followed before/after submission of a proposal from AE to GCF. Details will be described

later.
3)GCF
Proposal Finance
National Designated No object letter <D Accredited Entities
@ authority (NDA) g (AE)
Proposal J\L
Project/program

Source: Prepared by the survey team from Mizuho Information & Research Institute
“Overview of GCF system and procedures February 28, 2017 (Disclosed document)
Chart 6-6: GCF fund allocation scheme
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Table 6-6  Examples of Designated National Authority

Country Institution & person in charge and contact
; MINISTRY OF ENVIRONMENT, FORESTS AND CLIMATE CHANGE
India
/Mr. Ravi S. Prasad (Joint Secretary)
FISCAL POLICY AGENCY, MINISTRY OF FINANCE
Indonesia ) .
/Dr. Suahasil Nazara (Chairman)
OFFICE OF NATURAL RESOURCES AND ENVIRONMENTAL
POLICY AND PLANNING
Thailand
/Dr. Phirun Saiyasitpanich (Director of Climate Change Management and
Coordination Division)
MINISTRY OF PLANNING AND INVESTMENT
/Dr. Pham Hoang Mai (Director General, Department of Science,
Vietnam
Education, Natural Resources
and Environment)
MINISTRY OF ENVIRONMENTAL CONSERVATION AND
FORESTRY
Myanmar

/Mr. Hla Maung Thein (Deputy Director General, Environmental

Conservation Department)

The following 6 steps should be taken from proposal submission by AE to determination of

financial support.

Source:

g Funding

Concept
proposal

note

[}
~
5 2
il 5
NO
32
8’9-.‘
S =
< &
Q
—
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| I—

Prepared by the survey team from Mizuho Information & Research Institute

“Overview of GCF system and procedures February 28, 2017” (Disclosed document)

Chart 6-7: Flow of capital proposal and support decision
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The evaluation criteria of the project are the following 6 points in Table 6-7 and the
paradigm shift is placed great emphasis.

Table 6-7: Project evaluation criteria

Whether there is any probability that the support
1 | Impact project contribute to achievement of the purpose and

result of GCF

Whether the support activity can have impact beyond
2 | Paradigm shift ) )
the project or investment

3 | Potential sustainable growth Whether there is bigger benefit or priority item

Whether there is fragility and needs for finance of
4 | Need of the supported country o o )
the recipient country and recipient entity

Whether the recipient country has ownership and the
5 | Country ownership - ) )
capability to implement the project

Whether the subject project is healthy in terms of
6 | Efficiency and effect
economy and finance

Source: Ministry of Foreign Affairs of Japan “Green Climate Fund: GCF”

6.3.2. Trend of GCF

Three years have been passed since the establishment of GCF, but there has been no
project in which a Japanese company is involved although the Japanese government
contributes approximately 15% of the total GCF contribution. MOEJ and Ministry of
Economy, Trade and Industry (METI) have commissioned FS survey for the formation of
GCF projects to multiple Japanese institutions in 2017, which is a move towards the
situation where the companies in the country which has contributed USD 1.5 billion can
enjoy benefit. Financial institutions other than JICA and the Bank of Tokyo-Mitsubishi UFJ
have been making applications for AE certificate, which is another forward-looking moves
by the Japanese government and private sector for GCF utilization. According to GCF
documents, it takes at least 8 to 11 weeks from the submission of a funding proposal to the
approval by the board but the longest time is spent on creation of a proposal and
preparation of a concept note leading the submission of funding proposal. This process is

considered to be the key process of GCF utilization.
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7. Project execution scheme

7.1. Organization

The city of Yangon is considering execution of the WtE project by the BOT scheme with a
special purpose company (SPC) invested by the city itself. Chart 7-1 shows organization for the
project execution.

Government Contract Agency

Government
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Chart 7-1: Organization for the project execution (Draft)
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The following is the roles of each party concerned.

1)

2)

Government Contract Agency (GCA)

The contract agency that grants the right of executing the project to the special purpose
company (SPC). The regional government serves as GCA in the case of WtE plant and
therefore the city of Yangon shall be GCA.

Special Purpose Company (SPC)

The special purpose company (SPC) of this case is established to own, operate and
maintain the WLE plant.
SPC will determine with GCA the project period, roles and responsibilities of SPC, and
operational conditions such as tipping fees. SPC further will execute the Power Purchase
Agreement (PPA) with Myanmar Electric Power Enterprise (MEPE, Myanmar’s electric
power company), based on which SPC will sell excess electricity from the WtE plat and
execute the project by earning revenue from the sales of electricity.
That is, during the operation period of the WtE plant, (1) the facility receives waste/garbage
and and earns waste treatment (tipping fee) and (2) generates electricity by heat from
incineration and provide the electricity to the existing grid and earns revenue from sales of
the electricity. Transpiration of waste/garbage and incineration ash will be performed under
the responsibility of the city of Yangon and that is outside the scope of SPC.
Chart 7-2 shows the scope of SPC’s activities.

( SPC ﬁcess
1 . .
General wa ek electricity N

P
| V) Incineration owe? I V)
l‘ D facilit generating |
LI N y facility

o e -
Tipping fee l g — ﬁfor electricity
Incinerat
< ash/fly ash

* Transpiration of waste/garbage and incineration ash will be performed
under the responsibility of the city of Yangon

uodueg Jo £31)

osudroyur 10MOJ LIPS IS WUBA

Chart 7-2: Scope of the activities of the Special Purpose Company (SPC)
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3)

4)

5)

6)

EPC consortium

EPC consortium shall perform the WtE plant construction activities commissioned from
SPC. For this project, the consortium is assumed to be established between JFE engineering
and a major engineering company in Myanmar that has extensive knowledge of local laws
and construction industry.

JCM international consortium

Formation of JCM international consortium between Japanese business operators and the
business operators in the counterparty country is requested if a WtE plant is constructed as
JCM equipment assistance project. In this case, the Japanese business operator is JFE
Engineering Corporation and the business operator of the counter party country is SPC.
JCM equipment assistance project mandates MRV (Measurement, Reporting and
Verification), which is the report on the amount of GHG reduction through operation of the
plant during the statutory durable years of the equipment.

Myanmar Electric Power Enterprise (MEPE)

MEPE is Myanmar’s state-owned electric power company will execute PPA with SPC and
pay for the excess electricity provided by SPC.
However, as described in Chapter 2, Section 3.2, Myanmar has not established the FIT
system yet ad therefore the electricity transaction price needs to be negotiated with MEPE
individually.

SPC equity investors

We have not reached the discussion regarding SPC constituents and capital structure yet,

but we assume that the following entities will be equity investors of SPC.

@ The city of Yangon
The city of Yangon has expressed its expectation for participating in WtE plant project
and also the intention of making equity investment.

@ JFE Engineering
Equity participation by the company that knows operation know-how is desired to
executing the project without encountering a bottleneck. JFE Engineering has extensive
experience not only in plant construction but also operation and maintenance of the
plant. The know-how is considered to support SPC in its project execution and
therefore JFE is considering equity investment currently.

@ Other
As mentioned in Chapter 5, Section 3.1, we are interviewing thecandidates about their
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intention of investing in this project currently and we will negotiate with other interested
companies as well.
7) Government-affiliated financial institutions
As mentioned in Chapter 6, we surveyed the possibilities of loans from
government-affiliated institutions and public financial assistance. As a result, we assume
that the project will be eligible for grant and loans from (partial) equipment assistance by
ODA.

7.1.1. Conditions for SPC’s project execution
Table 7-1 shows the conditions for JFE Engineering to be engaged in SPC and project

execution.

Table 7-1: Conditions required for project execution (in relation to Myanmar)

No Item Description of conditions
Payment guarantee by the Guarantee by the central government of Myanmar for
@ central government of the waste treatement fee (Tipping Fee) and eletricity
Myanmar sales revenue
Guarantee for revenue (tipping fee, electricity sales
@) Guarantee for the amount of revenue) in the case where the delivered waste is
waste/garbage
smaller than the guaanteed or agreed amount
Guarantee for revenue due to the plant’s suspension
® Guarantee for the quality of or reduced operation ratio due to the delivery of not
waste/garbage acceptable waste/garbage (inflammable, big,
hazordous waste)
Guarantee for the minimum Guarantee for revenue if the monthy average calaries
@ calories from the of waste measure at the incineration plant is lower
waste/garbage received than the lowest calories agreed in advance
® Guarantee for purchase of Guarantee for purchase of entire electricity generated
electricity at a fixed price in the individual project period
. Consession agreement and PPA for waste incineration
©® Contract execution ; ; .
covering the project period
@ Securing of the project site Securing of project site ar_1d_ base infrastructure (water
suply, sewage, gas, electricity, roads, etc.)
Electricity transmission Securing of Right-of-Way to the substation and
route sufficient transmission capacity
5 ayment based on the Payment for electricy is made as long as installed
©) Available Capacity . : .
» capaity of the plant is available
Payment

(D Payment guarantee by the central government of Myanmar

This is the request for the central government of Myanmar to guarantee the payment by the
city of Yangon that is under the general waste treatment service agreement with SPC. That is, if
the city of Yangon is unable to make the payment, the central movement of Myanmar will make
the payment on behalf of the city of Yangon to SPC in accordance with the general waste
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treatment service agreement.

Likewise, we request the central government of Myanmar that it will guarantee the payment by
MEPE under the power purchase agreement (PPA) with SPC. That is, if MEPE is unable to
make the payment, the central movement of Myanmar will make the payment on behalf of
MEPE to SPC in accordance with PPA.

This is considered to be the mandatory guarantee for the establishment of the project, as such
guarantee is required by government-affiliated financial institutions providing (partial)
equipment assistance by ODA in many cases

However, the central government of Myanmar has not established any fund for compensation to
guarantee GCA’s contract execution and reduce the risks of private business operators. We

therefore have to negotiate with the central government of Myanmar for individual cases.

@ Guarantee for the amount of waste/garbage

This is the request for payment of waste management fees (Tipping Fee) for the entire amount
of waste prescribed in the agreement even if the designated amount of waste is not delivered to
SPC from the city of Yangon that is under the general waste treatment service agreement with
SPC. Further, as reduction of incineration amount causes reduction in the amount of power
generated, guarantee/compensate for the reduced revenue from the sales of electricity due to the
reduction in the amount of waste/garbage will also be requested.

As SPC’s revenue is dependent on the tipping fee and sales of electricity, this matter will be
negotiated with the city of Yangon as guarantee indispensable for project business continuity.

(@ Guarantee for the quality of waste/garbage

SPC and the city of Yangon that is under the general waste treatment service agreement with
SPC must jointly define the “delivery not accepted” type of waste/garbage and the city of
Yangon will be requested to guarantee/compensate for any suspension of the plant’s operation
and/or reduction in sales revenue due to the lower operation rate as a result of delivery of

“delivery not accepted” type of waste/garbage.

@ Guarantee for the minimum calories from the waste/garbage received

The city of Yangon that is under the general waste treatment service agreement with SPC will
be requested for guarantee/compensate for any reduction in electricity sales revenue in the case
where the monthly average garbage/waste calories measure in the incineration plant is lower
than the pre-agreed lowest calories.

As SPC’s revenue is dependent on the tipping fee and sales of electricity, this matter will be
negotiated with the city of Yangon as guarantee indispensable for project business continuity.
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(® Guarantee for purchase of electricity at a fixed price

Myanmar does not have electricity purchase system at a fixed price (Feed in Tariff). However,
the revenue of SPC is dependent on the waste management fee (Tipping Fee) and sales of
electricity, negotiation with MEPE will be made for guarantee of the purchase of the entire
amount of electricity for the entire individual project period as indispensable guarantee for the
project business continuity.

® Contract execution

A concession agreement and PPA regarding waste/garbage incineration that cover the entire
project period need to be executed. In the agreements, risk sharing between the city of Yangon
(GCA) and SPC must be clearly prescribed and negotiation shall be made with the city of
Yangon.

(@ Securing of the project site

The request for securing project site and basic infrastructure (water supply, sewage, gas,
electricity, roads, etc.) Securing of project site shall include removal of illegal residents in the
candidate site such as waste pickers in advice.
Regarding the basic infrastructure management, connection points and responsibilities for
engineering works shall be discussed based on the survey conducted later.

Electricity transmission route

Securing of the Right-of-Way to the substation and sufficient power transmission capacity.
That is, securing of the land and candidate land for engineering is within the responsibility of
the city of Yangon or MEPE. Further, the city of Yangon or MEPE shall be responsible for
transmission lines that have sufficient transmission capacity.

@ Payment based on the “Available Capacity Payment”

The request for payment of the price of electricity as long as the installed capacity of the power
plant can be operated. That is, as long as the WtE plant can transmit electricity, guarantee for its
electricity sales revenue is requested even if transmission is not feasible due to the reasons at the
side of MEPE.

Although not all nine requirements above are mandatory for project execution, the details of
the above need to be thoroughly discussed and agreed among GCA, MEPE and SPC as matters
for which risks are shared appropriately. As private companies constituting SPC evaluate the
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quantity of risks involved in the requirements not accepted and satisfied and reflect it in the cost
of project, higher waste/garbage treatment fee (Tipping Fee)/electricity price will be charged to
ensure appropriate profitability of the project as a result. We therefore need to have continuous
discussions to explain to the counterparts such as the city of Yangon and MEPE that appropriate
risk sharing will eventually lead to smooth project execution at appropriate cost.

7.2. Utilization of project finance

As mentioned in Section 7.1, the WLE plant project for the city of Yangon is assumed to be
executed by the BOT scheme with SPC. Loan from the government-affiliated financial
institution is incorporated in the finance scheme, and it is necessary to use project finance to
raise money.
In this section, and issues in the use of project finance will be examined ad considered.

7.2.1. What is project finance?

Project finance is the financial scheme in which the cashflow from the project is the source of
repayment for loans in principle. The main loan methods for project finance are therefore
non-recourse loans (investors do not have recourse obligations even if the project failed) or
case-limited recourse loans (only part of the risk is accepted by investors), which are different
from corporate finance in which the money is raised based on the credit standing of the
corporation. The main body executing the project is mostly SPC in the case of project finance
and the project itself raises money as independent company. From the perspective of financial
institutions that providing finance, collateral for the loan can be all assets owned by SPC such as
assets used by the project (equipment) and the rights to execute the project, which are quite
limited as SPC is usually established only to execute the project, and this necessitate very strict
assessment (due diligence) by the financial institution to review the profitability and
sustainability of the project as mentioned below.

1) Profitability of the project

Financial institutions that provide finance have risks of non-performing loans as project
finance is a non-recourse loan if the project business is not profitable and repayment
becomes impossible. Therefore, project cashflow is the biggest collateral for the lenders and
the most important matter in project finance syndication is to sufficiently examine if the
project can secure sufficient amount of profit that are the source of repayment. Further, as
the project is an activity performed within the limited period of time, careful examination
must be made to see if the loaned amount can be repaid within the project period.
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2) Sustainability of the project

Project finance assumes continuation of the project for the entire repayment period. It is

therefore important how to ensure precondition for project continuation (going concern) in

the project contract in terms of rights and obligations of SPC. Details will be mentioned

later.

3) Risks involved in the project

Risks involved project business continuity must be analyzed appropriately, based on which

Business Continuity Planning (“BCP”) and Business Continuity Management (“BCM”)

need to be established. Action plan must be established in order to resume the business

promptly in the event of emergency and the amount of money required to continue the

project must be secured by insurance when the business is suspended by force majeure.

Sponsor support by the investors may be necessary in some cases.

Differences between project finance and corporate finance are summarized in Table 7-2.

Table 7-2: Differences between project finance and corporate finance

ltem

Project Finance

Corporate finance

Business entity

SPC

Borrower

Business in scope

Project in scope only

Overall business activity

Borrower SPC Each company

Source for . Operating revenue of the
Cashflow from the project

repayment company

Repayment period Within 10-20 years in general* Short tern/long-term

Review points

All risks relating to the project

Credit standing of the company

Collateral

All assets and contracts possessed by
SPC

Properties owned by the
company

*Depending on the risk of the project itself

7.2.2. Advantage of utilization project finance

The following are the advantage of using a project finance scheme for borrowers and lenders.
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1) Advantage at the side of borrower
1.1 ) Diversification of project risks

In case of project finance, investors will not have performance obligation (i.e. not be liable for
repayment) even if the project is not profitable in principle. Therefore, in many cases, private
business operators can participate in the projects such as WtE plant ones which may not be
feasible with corporate finance. It is also possible to diversity and mitigate project risks if
project parties equally share risks of the project after segmenting them.

1.2 ) Lower financial burden

If money is raised by using the corporate finance approach, the debt ratio increases in the
balance sheet and this may lead to weaker financial health of the company and the cause trouble
when the company applies for new financing. However, by using project finance, each investor
in SPC can receive the advantage of lower financial burden. However, whether the debt is
booked on the balance sheet of investor is determined in consideration of multiple factors such
as contribution ratio and influence on SPC. There are some cases the debt is recorded in the
financial statement of the investor either in the balance sheet or in the note as contingent
liabilities.

2) Advantage at the side of lender
2.1 ) Higher profitability

Project finance usually take more risks than corporate finance does, and therefore the interest
is higher and higher profit for lenders is expected as compensation.

2.2 ) Competitiveness

Among the financial institutions aiming to increase international competitiveness, a financial
institution that arranged a project finance in infrastructure business is granted very high
evaluation. Therefore, financial institutions can enjoy the benefit of improved international
competitiveness by participating in syndication of project finance.

7.3. Establishment of the security package

7.3.1. Overview of the security package

As mentioned above, steady repayment of obligations from the project cashflow generated by
execution of the project is necessary for the syndication of project finance and the business
scheme that ensures repayment of the loans needs to be established. Therefore, the “security
package” is established under the leadership of financial institutions in preparation for the
syndication of project finance to ensure continuity of the project. The security package is a
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collateral-based mechanism of project finance which establishes the cases where all assets and
contracts of the project may be transferred to lending banks in a foreclosure and as a result the
lending banks may have a right to intervene (step in) the project.

As such, financial institutions that are the lenders of project finance establish a structure before
loan execution to secure their rights to continue the project and to collect the loan amount while
ensuring their smooth intervention in the project. Project finance by financial institutions is
formed on condition that project risk management is optimized as mentioned above wherever
possible.

7.4.  Analysis of risks involved in the syndication of project finance

As mentioned above, it is necessary for financial institutions to create security package before
conducting project finance and importance of risks and contract can never be overemphasized in
project finance. Risks must be allocated to the parties that can most appropriately handle them
in genera and therefore precise understanding of risks is necessary.

Further, as the business projection (revenue and expenditure) of the project assumes that the
project is operated with the planned performance for the planned period of time within the
planned budget, delay in completion of the plant due to such reasons as suspension of
construction may give serious impact on project cash flow and project sustainability may be
greatly doubted. It is also necessary for a WtE plant to start commercial operation in the
“planned period of time” with the “planned performance” just like other power
generation/production plants.
Therefore, we first identify risk items involved in completion of the construction of facilities
and commencement of commercial operation at the WtE plant in the city of Yangon and
consider mitigation plans for the risks.

7.4.1. Risks caused by investors
(1) Risk profile
a) Investor and credit risks
b) Investors’ business execution (performance) capabilities and their involvement in the
project
This is the risk that investors may not make capital contribution for the establishment of
SPC or not perform their obligation for project execution in accordance with the previous
agreement.
(2) Risk mitigation plan
In order to reduce capital contribution and credit risks, pre-study of the investee is
necessary in the selection process of investors and it is also necessary to (1) check the
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financial situation of the investors and to (2) full-fledged due diligence of the investors
through third-party research companies such as Duns& Bradstreet and COFACE including
the project execution framework. If there is any concern about credit standing of SPC
investors, it may be necessary to establish an additional scheme such as obtaining B/G
(Bank Guarantee) and/or Stand by L/C from the investing banks as a pre-agreement for
SPC establishment to mitigate financial risks of the investing companies. “Equity First”,

which mandate capital contribution before the loan is another risk mitigation plan.

7.4.2. Risks caused by project owners
(1) Risk profile
a) Default risk
The city of Yangon and SPC shall execute the project contract regarding the intermediate
treatment of waste using the WtE plant. If the city of Yangon, the project owner is in
material default of any terms or condition of the project contract, it is highly expected that
the breach causes significant impact on the operation cash flow (project business
continuity) of SPC. The examples of the material breach that have impact on
The following are the examples of material breach in obligation that has impact on SPC’s
project business continuity.
(D Suspension of provision of waste/garbage or insufficient amount of waste/garbage supplied
In the WLE business contract, it is the responsibility of the city of Yangon (project owner)
to provide the amount of waste predetermined in the project agreement executed between
the project owner and SPC. As SPC suffers lost profits (loss from sales of electricity) if the
supply of waste is suspended or the supplied amount is less than the capacity of the plant.
This will seriously affect the project cash flow and therefore may have impact on project
business continuity.
@ Late or non-payment of tipping fees
SPC’s expense for plant operation is covered by the electricity sales revenue and waste
treatment fees and the revenue from them are the source of repayment for loans (on project
finance). Therefore, if the said fees are not paid appropriately, this will seriously affect the
project cash flow and therefore may have impact on project business continuity.
(@ Removal of inappropriate waste/garbage
If delivery of the waste/garbage which is not in the scope of waste/garbage prescribed in
the project agreement and the waste/garbage damaged the pant equipment which causes
additional cost or trouble to plant operation, this will seriously affect the project cashflow
and therefore may have impact on project business continuity.
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(2) Risk mitigation plan
a)  Clarification of Risk sharing plan
Reduction of business risks caused by project owners is fundamental philosophy of  PFI
projects. It is important that the parties identify and confirm all types of risks and their
contents for the entire period of PFI project and then share the risks appropriately with the
concept of “the parties who can most appropriately manage risk should share the risk”.
b) Execution of the project contract based on the risk sharing plan
In PFI project, in general, it is important to identify all risks that may occur during the
project period and distribute the identified project risks among the stakeholders in
accordance with the management capability of each stakeholder, and then each stakeholder
to perform risk management under their responsibility. This is based on the
above-mentioned concept of “the parties who can most appropriately manage risk should
share the risk” in order to reduce the risk cost of the entire project. Inappropriate risk
sharing may lead to increase in project costs and therefore prevent a bankable project
which may make syndication of the project finance itself difficult. It is also true for the
WIE plant project in the city of Yangon and the risks relating to the project must be shared
appropriately and preconditions and assumptions for SPC’s going concern need to be
secured in details in the project contract for the purpose of the project finance syndication.
¢)  Guarantee by the government
Even if SPC’s rights are guaranteed in the project agreement, SPC’s business continuity
will be in trouble if the project owner does not fulfill its financial obligation in a timely
manner due to the credit issue based on their financial condition. Therefore, such
non-payment will have serious impact on going concern of SPC if “late or non-payment of
the fees” or “insufficient or failure in waste supply” occurs. In order to reduce such risks,
while it is most important to set the disbursable amount of the city of Yangon based on the
close study of the city’s financial situation of economic growth trend, it is also necessary to
establish a guarantee scheme so that the central government of Myanmar, which is the
government organization superior to city of Yangon, guarantees the performance of
obligations under the project agreement on behalf of the city of Yangon. Incidentally, as
there is no sovereign guarantee scheme is established or executed in Myanmar, execution
of such guarantee may be in the form of Letter of Support or their official document.
Having said that, if it is impossible to accept a country risk, insurance policy purchased by
ECA (Export Credit Agency) of each country is required in many cases ((E) PRI, CRI).

7.4.3. Risks caused by EPC contractors
In this Section, we will consider the profile and mitigation plan of the risks caused by EPC
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contractors that are involved in the WtE plant construction.
(1) Risk profile
a) Risk of delay or failure in completing the construction of plant or low performance
risk

The scheme of construction contract of the project is called EPC contract and it covers the
entire elements of construction such as design, material sourcing and construction
engineering works. In the case of WtLE plant, a single contractor completes the project for
the entire EPC usually and takes over the plant to SPC (Taking Over) when the commercial
production becomes available after the commissioning.

On the other hand, in the field of power generation plants, EPC contractors are mainly
selected based on the full turnkey “lumpsum contract method” in which the total EPC cost
in the construction contact is fixed. This means, if delay or failure of construction work is
caused by a contractor, it gives impact on plant operation and may seriously affect the
project cash flow. However, under the EPC contract, the amount of damage compensation
due to delay or failure of construction work is limited and contractors are not liable for lost
profits due to failure of plant operation. The liability amount on EPC also has the
maximum limit and therefore, if the risk of failure in plant construction occurs, SPC’s cash
flow will be worsened and it is highly probable that the situation will have serious impact
on project business continuity.

(2) Risk mitigation plan

In order to reduce the risk or failure in completion of construction or insufficient
performance, it is absolutely necessary to select established technology and to see if the
EPC contractor has sufficient experience and achievement through the adequate due
diligence of the technology in scope. The most prevalent equipment in the world using
MSW as fuel in the field of WLE is stoker furnace, which has extensive operation records
and is an excellent technology who can perform intermediary treatment of household
garbage in a stable manner (as mentioned in Chapter 3). As there are many failed waste
treatment project in the world due to the use of inappropriate technology/company, it is
important to execute the EPC contract with EPC contractors that have applicable
technology in scope and sufficient construction capability in order to prevent cost overrun
(i.e. excess of budget) from the perspective of SPC cashflow.

7.4.4. Facility management risk
(1) Risk profile
Facility management risk is a risk involved in the management of continued operation of
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the facility. To address the risk, SPC should establish the organization that can maintain the
operation of the facility for the period agreed in the project contract. The project contract
assumes the project period of 25 years and the business projection (revenue and
expenditure) of the project is prepared on assumption that the plant is operated with the
rated output for the entire project period and therefore involvement of the company that has
plant maintenance/operation technology is necessary. In developing countries, there are
many cases where the operation ratio of the plant is declined or operation is suspended
(including incidents) after the introduction of plant equipment due to malfunctioning or
shortened usable life of them as a result of poor operation/maintenance management. The
major reason for occurrent of plant operation risks may be malfunctioning or defect due to
lack in the knowledge of plant operators about plant operation/maintenance management.
In the event of such situation, loss of revenue may occur due to decline in electricity sales
with lowered plant operation ratio and increase in expenses to respond to the malfunction
or defect. It is highly probable that this kind of situation will significantly increase the
cash flow of SPC.

(2) Risk mitigation plan

It is necessary to establish an appropriate framework for operation maintenance
management of the WLE plant to prevent lowering of the operation rate and to maintain
operations in accordance with the business plan for the project period agreed by the project
contract. In this regard JFE Engineering Corporation has extensive insight, technology and
achievement in establishment of framework for operation maintenance management of the
WIE plant and has served as operation/maintenance contractor for more than 50 projects in
Japan. We are also commissioned by the city of Yangon in SSIP and are engage in plant
maintenance and operation.

By applying JFE’s preventive maintenance technology that has been developed by our
long years of achievement and experience through the engagement as
operation/maintenance contractors for WtE plants and our knowhow learned through the
maintenance/operation environment in the city of Yangon, credibility of the plan will be
enhanced and the life of the plant will be prolonged with the highly accurate projection of
life/life expectancy of the equipment constituting the plant. The highly accurate prediction
will allow replacement of parts of equipment used by the plant at appropriate timing and
this will prevent incident due to malfunctioning or failure of the equipment. Effective
operation of the plant will therefore be achieved and this will greatly contribute to the

improvement of SPC’s cash flow.
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7.4.5. Country risk
(1) Risk profile
Country risk is a risk about the country where the project is executed and is a big
challenge for SPCs in developing countries. There may be a risk not controllable by SPC
in the projects executed in the developing countries, which may be classified as follows.
a)  Political risk
Political risk may be classified into two types; one is due to changes in policies
such as mandated abolition or condemnation of business or nationalization and
the other is emergency risks such as war, revolution and civil commotion
b)  Economic risk
Major economic risk incudes inflation and foreign exchange risk. It may also
include increase in plant operation costs due to rapid inflation and deterioration of
SPC’s profitability due to the collapse of foreign exchange rate.
c)  Legal risk
Legal risk may include deterioration of SPC’s profitability due to the revision of
laws or change in the tax accounting system.
(2) Risk mitigation plan
Prior confirmation should be made with Nippon Export and Investment Insurance (NEXI),
private insurance companies, or International Finance Corporation (IFC) that are providing
insurance products for overseas private sector investment finance to see if certain types of
loss caused by the risks mentioned above are covered by the insurance benefit. Then,
regarding the risks that may be covered by insurance policies, it is important to execute a
business contract stipulating that SPC shall not accept such risks and the loss incurred by
SPC due to such situation shall be promptly covered by the project owner or the central
government. There may be cases where syndication of project finance may become
difficult if the business contract prescribes that SPC shall accept uncontrollable risks, as it
is considered that there is doubt in project business continuity.

7.4.6. Risk sharing plant

Based on the above risk consideration, the risk sharing proposal for the WtE project is
submitted as described in Table 7-3.
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Table 7-3;

risk sharing proposal for the WtE project

Accepted by:

Phase Risk type Risk profile Own | Invest
Other
er or
] Increase in SPC’S cost due to
Commodity . .
o increase in personnel cost, fuel cost o
price increase . .
and other commaodity prices
FX fluctuation o o
Interest Increase in SPC’S expense due to the n
O
change increase in the interest
Increase in SPC’S cost due to change
in the design or the construction
Legal revision | period, improvement in equipment, o
abolition of plans, etc. as a result of
revision of the local law
Common :
Increase in SPC’S cost due to delay
in owner’s obtainment of license o
License and and/or permission
permission Increase in SPC’S cost due to delay
in SPC’s obtainment of license o
and/or permission
Community Actions of objection to the project @
Additional cost due to change in the
. design or the construction period, 2 2 2
Force majeure ] . A A
repair of equipment as a result of
force majeure
Cost incurred up until the time when
EIA execution of the project becomes o
Planning impossible as a result of EIA
& Measurement | Cost generated by inappropriate 3 3
A
constructio | survey measurement survey
n phase . Any cost generating from 4 2
Design _ ) _ _ AY
inappropriate or error in design
. Increase in SPC’s cost due to design
Design change ) , o
change by owner’s instruction on
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Accepted by:

Phase Risk type Risk profile Own | Invest
Other
er or
valid reason
Increase in SPC’s cost due to design 5)
O
change without valid reason
Increase in SPC’s cost due to process
change by owner’s instruction on o
Process .
valid reason
change :
Increase in SPC’s cost due to process 6
O
change without valid reason
Increase in SPC’s cost due to due to
delay in completion of construction o
. caused by owner
Delay in y
. Increase in SPC’s cost due to delay
completion of
. in completion of construction caused o”
construction
by owner
Delay due to force majeure AY AY 0¥
Change of contents of project
Plan change . o
. business caused by owner
Operation
Late payment | Non/delayed payment of tipping fees o
Performance Insufficient plant performance A 09
Insufficient Economic loss due to insufficient
O
waste supply | waste supply
Change in Increase in maintenance/management
quality of cost or operation cost due to change o
waste in waste quality
Removal of Increase in SPC’s cost due to
inappropriate | delivery of waste not suitable for o)
waste incineration
Equipment Malfunctioning of equipment after 10)
O
renewal replacement
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Accepted by:

Phase Risk type Risk profile Own | Invest
Other
er or
Damage in Damage of facilities due to
facility deterioration
. Compensation to the third party for
Third part .
) the event caused by operation of the A
compensation )
plant (noise, smell)
Fire Damage of facilities due to fire A A
] ] Migration Cost due to facility migration
Migration o
procedure procedures
Repair and Repair and mending due to facility
O
mending migration

Note: Paid by: oMain payer ASub payer

1)
2)

3)
4)
5)
6)
7)
8)

9)

Interest risk is usually covered by interest swap contract

Covered by insurance policy. If not feasible, appropriate risk sharing by owner and sponsor

support will be required

Paid by EPC. If not feasible, sponsor support should be provided in general

Paid by EPC. If not feasible, sponsor support should be provided in general

Paid by EPC in general

Paid by EPC in general

Paid by EPC in general

Covered by insurance policy. If not feasible, appropriate risk sharing by owner and sponsor

support will be required

Paid by EPC. If not feasible, sponsor support should be provided in general

10) Paid by equipment providing company or EPC in general

11) Covered by the general cash flow or paid by O&M company in general

12) Covered by insurance policy or O&M company. If not feasible, sponsor support should be

provided in general
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8. Feasibility study

8.1. Preconditions for the business
8.1.1. Preconditions for the business
Preconditions applied in the feasibility study of WtE plant project in the city of Yangon are as
follows.
(D The total project period will be 28.5 years (Breakdown: Construction period: 3.5 year, operation
period: 25 years)
The project contract period will be 25 years.
The period of electricity sales will be 25 years.
Commodity price fluctuation risk during the operation period will be accepted by SPC.
Foreign exchange fluctuation risk will not be accepted by SPC.

©@ 0600

Regarding the power generation equipment for WtE plant, the most advanced power generation
efficiency owned by JFE Engineering as of February 2018 will be applied.

Q

The project site is provided to SPC for free of charge during the entire project period and SPC can

use the site at no cost and no lease fees for land, etc. will be incurred.

The risk of significant fluctuation of waste calories will not be accepted by SPC and therefore not
considered in the feasibility study.

@ Regarding the taxes for establishment of SPC and its execution of WtE power generation project

in the city of Yangon, corporate income tax (25%) and withholding tax (15%) are considered for

business operation by SPC.

The risk of removal of materials not suitable for incineration will not be accepted by SPC.

® &

Treatment of residual matters from incineration (such as pre-processing, transportation and
landfilling) will be within the responsibility of the city of Yangon.

@ The depreciation period of the plant equipment will be 15 years and that of plant building will be
30 years.

8.1.2. Conditions for financing

The method of financing the WtE plant project in the city of Yangon is planned to be a loan from
government-affiliated financial institutions and (partial) equipment assistance from ODA.
The loans from government-affiliated financial institutions are considered to be overseas investment
finance by JICA basically and the cost of financing is assumed to be what is mentioned in Table 8-1.
Among the total operating expenses, the amount of debt by each investor of SPC is subject to the
“70% at maximum” condition (general condition of JICA’s investment finance) and the remaining
30% will be covered by equity. Joint financing is also the JICA’s standard approach for investment
finance and therefore we need to examine the possibility of other finance providers.
As mentioned above, we are still in the middle of finalizing the method of financing for the project.
Preconditions for the consideration mentioned in this Chapter are therefore temporary values
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calculated by JFE Engineering Corporation by itself based on the interview of the overseas investment

finance section of JICA and private financial institutions.

Table 8-1: Financing cost

Item Period/percentage Note

Repayment period 15 years

Grace period 4 years Construction period 3.5 years

+0.5 years
Interest rate 5.5% Base Rate: 2%
Lon Margin: 3%
Swam Margin: 0.5%

Upfront fee 1% On Total Debt

Arrangement fee 1% On Total Debt

8.1.3. Specs of WtE plant equipment

The equipment for WtE plant introduced in the WtE power generation project in the city of Yangon

will be those presented in Table 8-2 as detailed by Chapter 4.

Table 8-2: Specs of WLE plant equipment

Item Specs Note
Amount of general waste 1,000 tons /day 500 tons X 2 units
treated 310,000 tons /year Annual aggregated waste
amount treated
Days of operation per year 310 days Regular inspections:
1.5 months x 2 units/year
Output of power generator 20MWh 20MWh x 1 unit
* At rated operation for
standard waste
Electricity used in the plant 4AMWh * At rated operation for
standard waste
Electricity sold 16MWh/day * At rated operation for
standard waste
119,040MWh/year * At rated operation for

standard waste
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8.1.4. Quality of fuel (waste)

Regarding the definition of fuel (quality of waste) for WtE power generation project in the city of
Yangon, as detailed in Chapter 4, the values mentioned in Table 8-3 will be applied based on the actual
values of Yangon WtE plant and the experience of JFE in the countries in Southeast Asia.

Table 8-3: Fuel (quality of waste)

Item Unit Low quality Standard waste High quality

waste waste

Low-level calories kcal/kg 1,300 1,800 2,200

kJ/kg 5,400 7,700 9,200

S° o | Flammable | % 26 34 40
=

& @ | Moisture % 60 55 53

S 3 | Ash % 14 11 7
v B

S | Total % 100 100 100

8.1.5. Costs of construction and infrastructure connection
Cost of construction of WLE plant in WEE power generation project in the city of Yangon and the
period of depreciation will be as mentioned in Table 8-4 below. It is assumed that utilities are

connected at the site border.

Table 8-4: Construction cost of WLE plant

Item Cost (USD) Depreciation
Plant equipment cost 103,500,000 15 years
Plant building cost 11,500,000 30 years

8.1.6. Costs relating to operation, maintenance and repair

Personnel expenses, utility expenses, maintenance and management expense, and other necessary
expenses for WtE plant in WtE power generation project in the city of Yangon are presented in Table
8-5. Transportation of general waste and incineration ash will be within the responsibility of the city
of Yangon and are not included in maintenance/repair cost of the operation.

Table 8-5: Maintenance and repair cost for operation

Item Expense (USD/year)
Personnel expenses 550,000
Utility expenses 1,200,000
Maintenance/repair 2,700,000
Other expense 350,000
Total 4,800,000
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8.1.7. Costs relating to environment impact assessment

In establishing a WIE plant in the city of Yangon, environment impact assessment that is considered
to be appropriate under the conditions of the subject area must be implemented in accordance with the
related laws of Myanmar. Also, environment impact assessment is within the responsibility of business
operators in general and the associated cost needs to be borne by the project.
The environment impact assessment relating to construction of a WtE plant in Myanmar was
previously made when Yangon WtE plant was built and USD200,000 is booked as miscellaneous
expenses by referring to the amount expensed that time.

8.1.8. Aduvisory fee
In concluding agreements/contracts, use of the services of lawyers and consultant is necessary. The
cost is considered to be USD 400,000 for this project.

Table 8-6: Advisory fee
Item Cost (USD)
Attorney fee, etc. 400,000

8.1.9. Insurance cost

Insurances for execution of the WtE plant is not considered in this feasibility study. Close
examination of the type of insurance policies and premium rates will be included in future
considerations.

8.1.10. Taxes

Regarding the execution of the WIE plant project, only the taxes mentioned in Table 8-7 will be
considered and business tax, fixed property tax, and other taxes are not considered in this feasibility
study. Incidentally, the withholding tax is considered in this feasibility study although it is planned to
be abolished on April 1, 2018 according to the 2018 Federation Tax Law. Close examination of tax
costs will be included in future considerations.

Table 8-7: Taxes

Type of insurance Rate
Corporate income tax 25%
Withholding tax 15%
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8.2. Profitability assessment

8.2.1. Preconditions for profitability assessment

The major preconditions for profitability assessment mentioned in the preceding section are

summarized in Table 8-8 below.

Table 8-8: Preconditions for profitability assessment

Item Condition Note
Construction period 3.5 years (3 years for construction and
0.5 years for test operation)
Operation years 25 years
Shareholders’ equity 30%
Borrowed capital 70% In the case of JICA overseas

investment finance

Financing method

Project finance

Repayment period

15 years

Grace period:4.5 years

Repayment method

Equal repayment

Interest for borrowing

5.5%

Interest Not considered Interest on deposit of earned
surplus
Taxes Corporate income tax: 25%
Withholding tax:15%
Forex 1.358MMK/USD Forex fluctuation risk not
considered
Source: The prevailing rate of
MMK and USD in the first
half January 2018
Inflation rate in Myanmar | 2017:6.9% Source: IMF data
(CPI) 2018:6.7%
2019:6.5%
2020:6.4%
2021:6.3%

2022 and after:5.7%

Land leasing fee

None

DSCR

1.5

PIRR

10%
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8.2.2. Project cash flow analysis

As indicators to evaluate profitability of WtE plant project in the city of Yangon, DSCR and PIRR,
which are used for project finance syndication and decision on equity investment in private companies,
have been analyzed. The overview of these two indicators are as follows.

1) DSCR

DSCR is an abbreviation of Debt Service Coverage Ratio and shows how much ratio of debt is
covered by revenues. It shows the capability of repaying debt principal and interest that must be
paid in the financial year for the given year during the given year in the project period. As
repayment of debt principal and interest is a basis of business continuity, “DSCR > 1.0 times” is
the minimum requirement for loans. In this regard, a SPC is requested to maintain a certain level
of DSCR in many cases. While the level of DSCR requested varies according to the characteristics
of the project receiving the loans, “1.5 times or higher on average of the entire project period” is
set to be an investment-grade level in this feasibility study according to the interview of private
financial institutions. The calculation formula of DSCR is as follows.

DSCR = Cash flow before the repayment of debt principal/interest of the financial year

Debt principal/interest of the financial year

2) PIRR

PIRR is an abbreviation of Project Internal Rate of Return, which is an internal rate of return on
the entire investment amount generated from project’s financial activities (paid-in-capital amount,
dividend payment, borrowing from banks, and repayment for principal/interest are not included).
This indicator is used when a yield on the total investment amount disbursed is calculated. As it is
mandatory for projects to ensure financial feasibility and profitability, it can be said that the higher
PIRR is, the higher project profitability is. Project finance is planned to be used for the WtE plant
project and it is preferable that PIRR exceeds the cost of finance and is higher than the market rate.
In this feasible study, PIRR of 10% or higher is set to be a investment-grade level.

8.3. Sensitivity analysis

We conducted a sensitivity analysis on the electricity sales revenue and waste treatment fees (tipping
fees) that are the sources of revenue of this project in accordance with the conditions mentioned in
Section 8.1 and 8.2 for each case to which different financial assistance is applied. The current unit
tipping fee is set from 600MMK/household per month to 12,000MMK/ton (assuming that the monthly
garbage weight of each household is 50kg) as mentioned in Section 4.1.4. The price of electricity is set
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from 75SMMK/kWh (actual SSIP electricity sales price) to 150MMK/kWh (the highest electricity price

for industry).

8.3.1 Cases where no subsidy is used

In this section, sensitivity analysis of the cases without subsidy is conducted.

Table 8-9: Impact of fluctuation of price of electricity (without subsidy)

Unit price of electricity

(USD)

(MMK/kwh)
75 100 150
Waste treatment fee
(Tipping fee) 89,300 79,700 60,500
(MMK/ton)
Capital contribution
(USD) 38,400,000
Loan amount 89,700,000

We also conducted the sensitivity analysis of the cases not considering the inflation risk of Myanmar.

Table 8-10: Impact of fluctuation of price of electricity (No subsidy, no inflation risk considered)

Unit price of electricity

(mil. USD)

(MMK/kwh)
75 100 150
Tipping fee 84.800 75,200 56,000
(MMKi/ton) ! ' |
Capi(tqui::.ostsri[t;)ution 38,400,000
Loan amount 89,700,000
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8.3.2 Cases where JCM equipment assistance is applied

As mentioned in Section 6.1.1, JCM is the subsidy system applied to the businesses that contribute to
reduction of greenhouse gases that is promoted under the leadership of the Ministry of Environment,
Japan (MOEJ). Projects are evaluated and determined as eligible for the subsidy according to the level
of contribution to the reduction of greenhouse gases. The maximum subsidy is considered to be JPY 1
billion per case in principle.
In this section, sensitivity analysis is conducted for the case where USD 10 million is applied as JCM
equipment assistance to the project.

Table 8-11: Impact of fluctuation of price of electricity (Assistance of USD 10 million applied)

Unit price of electricity
(MMK/kwh)
75 100 150
Tipping fee 81.400 71800 2 600
(MMK/ton) ' ) ,
Capital contribution

(mil. USD) 35,100,000
Loan amount

(mil. USD) 81,900,000

We also conducted the sensitivity analysis of the cases not considering the inflation risk of Myanmar.

Table 8-12: Impact of fluctuation of price of electricity (Assistance of USD 10 million applied,
no inflation risk considered)

Unit price of electricity
(MMK/kwh)
75 100 150
Tipping fee 26.800 67 200 45,000
(MMK/tOI']) ! ! I
Capital contribution

(mil. USD) 35,100,000
Loan amount

(mil. USD) 81,900,000
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8.3.3 JCM equipment assistance and grant assistance of project business rights

As mentioned in Section 6.2.3, this system, one of the support scheme presented by JICA, is to
promote acquisition of business and operation rights by Japanese companies by providing grant
assistance to the public works that implement construction to operation and maintenance of facilities
in a comprehensive manner with the involvement of private sector and thereby achieve effective use of
the advanced technology and knowhow of Japan to help developing countries. This scheme may be
applied to this project. We also confirmed from the interview with related institutions that it is possible
regulation-wise to utilize the system in relation to JCM equipment assistance.
In this section, we made the sensitivity analysis by supposing that the project receives USD 10 million
USD from JCM equipment assistance and USD 40 million grant assistance for business/operation
rights acquisition.

Table 8-13: Impact of fluctuation of price of electricity (Assistance of USD 50 million applied)

Unit price of electricity
(MMK/kwh)
75 100 150
Tipping fee 49,400 39,800 20,600
(MMK/ton) ’ : :
Capital contribution

(mil. USD) 21,800,000
Loan amount 50.900.000

(mil. USD) e

We also conducted the sensitivity analysis of the cases not considering the inflation risk of Myanmar.

Table 8-14: Impact of fluctuation of price of electricity (JCM + no charge for project execution rights
applied, no inflation risk considered)

Unit price of electricity
(MMK/kwh)
75 100 150
Tipping fee 44.900 25 300 16100
(MMK/ton) ’ , :
Capital contribution

(mil. USD) 21,800,000
Loan amount

(mil. USD) 50,900,000

8-9



8.3.4 Comparison of cases
The result of comparison of sensitivity analysis mentioned in Section 8.3.3 is summarized in Chart

8-1.
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Chart 8-1: Impact from fluctuation of unit price of electricity and tipping fees
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9. Project plans

The project is considered to be feasible according to the sensitivity analysis conducted in Section 8.3,
if equipment assistance and the current maximum unit electricity price for industry are applied. The
conditions are still in the survey stage and studies to achieve a higher level of profit from the project
and negotiation with counterparts need to be continued.

In this chapter, we need to review plans and examine the matters to achieve higher profit from the
business.

9.1 Plans to increase profit
In order to increase profit from the project, higher-level operating revenues must be earned. The
following are the methods that may increase operating revenues.

9.1.1 Improvement in general waste treatment fees

The tipping fees currently charged in the city of Yangon is among the lowest of those charged in
other cities in Southeast Asia. Capacity building by the city of Kawasaki has been implemented in the
intercity cooperation workshop but recommendation to the city of Yangon needs to be continued.

9.1.2 Improvement in unit electricity prices

A fixed purchase system has not been established in Myanmar and the unit price of electricity is
determined by negotiation with each electricity provider. In this regard, negotiation for the unit price
of electricity needs to be continued.

9.1.3 Origination of new revenue sources

Power outage happens frequently in the city of Yangon due to power shortage and demand for
electricity remains high. Pursuit of new revenue sources will therefore be continued including the
opportunities of securing new sources of revenue through direct electricity sales to private companies
and industrial estates as well as acceptance of industrial waste.

9.2 Plans to reduce operating expenses

Along with the increase in operating revenues mentioned in Section 9.1, actions to reduce operating
expenses need to be considered as mandatory initiative. Major operating expense items requiring
reduction include reduction of EPC and O&M expenses, application of low-interest loans and
appropriate risk sharing.

9.2.1 Reduction of EPC and O&M expenses

It is also necessary to establish and implement plans to reduce EPC and O&M expenses in a
continuous manner, by making plant designs and establishing organization for plant operation that are
most suitable for this project through close examination of actual SSIP values and analysis of quality
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of waste/garbage that was not made this time.

9.2.2 Application of low-interest loans

Although we considered possibility of applying for overseas investment finance of JICA in Chapter 8,
the loan conditions are still in the study phase and need to be closely examined after this. Study of
other financial institutions will also be necessary.

9.2.3 Appropriate risk allocation

As mentioned in Chapter 7, appropriate risk sharing will lead to smooth project execution at the
appropriate cost. It is therefore necessary to continue discussion on this matter with counterparts such
as the city of Yangon and MEPE.
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* Conclusion




Time Schedule of F/S

Kick of
Meeting/
Work Shop-1

Work Shop-2

Final Report/
Work Shop-3

Oct Nov Jan Feb Mar
17t Oct
\ 4
10t Jan
(tentatively)
28th Feb
(tentatively)
v




Kick off Meeting / Work Shop-1

Outline of Feasibility Study
“Waste to Energy Plant Project for Yangon
City in Myanmar”

17th October, 2017

@ JFE Engineering Corporation

JFE

ii Purpose of Feasibility Study 9
Purpose

B Development of Large Scale of Waste to
Energy Plant to create low carbon society

M City to city collaboration for Proper Waste
Management

Copyright © 2017 JFE ENGINEERING Corporation. All Rights Reserved. 2




ﬁ Concept
To create “Low carbon society”
where waste is used as renewable energy

Target of F/S

~

p- Collection/ transport

Transfer Station

o

JFE

N, Intermediate Treatment > }

SR ) O
= Msw Noncombustible Waste
_w=d T ] : -
’&‘ Pt Power Generation
@ MW treatment
9 —. MRF Final
= MBT Disposal
!' Industrial Waste c Site
Recycle of Valuables \“}ﬁ
Waste to Energy (WTE)
- b} —

-MSW(Municipal Solid Waste) *MRF(Material Recovery Facilities) - MBT(Mechanical Biological Treatment)

Copyright © 2017 JFE ENGINEERING Corporation. All Rights Reserved.

3

H Achievement in F/S

Current Concern Achievement in F/S

1) Proper waste treatment —— Study of waste intermediate treatment
technology (WHE, pre-treatment etc.)
*Proper WtE plant scale and trains

2) Financial difficulties =Survey of funding sources
(Grant from governments, Loan from
Investors and banks etc.)

4) Knowledge of

SRR TR —> =(Capacity Building by Kawasaki-city

@

JFE

= Study of financial arrangement procedure

3) Tipping Fee and FIT —> =Verification by developed financial model

Copyright © 2017 JFE ENGINEERING Corporation. All Rights Reserved.




Outline of Yangon Large-Scale WTE Project @

JFE

Project Outline | Planned Project Site |

Yangon City
Development Committee

@ Yangon WtE Plant

[GEEIECAVES I 2,500tpd 40km _
W7 Thaketa
Furnace JFE Stoker Type Incinerator Yangon City | S
Downtown
Capacity 800tpd (400tpd X 2) gl ca, | Gt

Area 250m X 300m : 7

Collected Waste South Part of Yangon City

Copyright © 2017 JFE ENGINEERING Corporation. All Rights Reserved. 5

Organization Chart for JICM F/S @

JFE

Yangon City Development Committee

Myanmar
@ City-to-City Cooperation

(Applicant) (Co-Applicant) N
JFE Engineering Corporation Q Kawasaki-city 11
JFE
» Control Overall « Capacity Building for Waste
 Project Finance Study Management

« Summarize F/S

Mizuho Bank, Ltd.

» Development of Financial model

Copyright © 2017 JFE ENGINEERING Corporation. All Rights Reserved. 6




ii Expected Project Scheme

Capacity Building
City to City Collaboration

Pl T ICL
[/ KAWASAKI CITY

~—
.or)wm ) s _
JBIC ICA Yangon City Development Committee(YCDC)
JICA, JBICetc. . The Oth
{onders) Concession MSW Off tabens
Contract / (Steam - Power)
P ——————————— -~ 2 X Power Purchase
. \ Special Agreement IR
Invest Purpose Company | B o rover
(SPV) Power Supply, Enterprise
(MEPE)

EPC
Contract

O Local
Company

JFE

Local Investor

., Investors for SPV (Expected)

e
e ————————

e
S

l_

ittt

EPC Consortium
(JFE Engineering + Local Company) 7

JCM International Consortium for JCM Project

o

JFE

Copyright © 2017 JFE ENGINEERING Corporation. All Rights Reserved.

n Contents of JICM F/S

F/S
1 Social and Economic Situations 4
Update
2 Study on the Legal System v
Planning of Outline Design
3 WTE Plant CAPEX and OPEX Calculation v Update
4 Project Scheme v Restudy
5 Feasible Study Project Finance 4 Study
- By Financial
6 Feasibility Study Model
7  Project Planning (for Thaketa) - Study
City-to-City Cooperation . .
8 Capacity Building for Waste Management R

JFE

Copyright © 2017 JFE ENGINEERING Corporation. All Rights Reserved.
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Schedule

o

JFE

| | contens | sep. [ Oct | Nov. | Dec. | Jan. | Feb. | Mar_
Final
Meeting Schedule Kick-off/WS*(1) WS(2) Report/WS(3)
v v
1 Social and Economic Situations *WS:Work Shop
2 Study on the Legal System
. Outline Design
3 Planningof o oy and OPEX )
WTE Plant .
Calculation
4 Project Scheme —
Feasible ject Fi E——
5 Siudy Project Finance
6 Feasible Study E—)
7 Project Planning (for Thaketa) —
City-to-City Cooperation
8 Capacity Building for Waste v v v
Management
9 Preparing of Final Report —S‘Emssion
to Ministry of
Environment Japan
Copyright © 2017 JFE ENGINEERING Corporation. All Rights Reserved. 9




Collaboration with Yangon and Kawasaki ~
| Mumclpal Sohd Waste Management

Economic

Location of Kawasaki-city

Gt T8 Ghlba Pref.
o Narita Almort
‘H-Ianeda Alrport
A0 i .
g? el}agawa ______ 20 | 80min to Narita Airport
. ___30 km 7 -
‘. 15min to Haneda Airport
Kawasakl B ;
C|ty """""""" 18min to Tokyo Station




Problem of illegal dumping in the past (1960

2010 48 A25 A.
BEHE

RE=R AR =
MEEoR

OO BHWEN |




Solid Waste Management System
In Kawasaki

Category of Waste

=

Industrial waste




Basic Flow of Municipal Solid Waste Management

Source Separation

Waste Reduction at Source

Waste Collection

Intermediate Treatment (Incineration)

Intermediate Treatment (Recycle)

Final Disposal

History of Solid Waste Management in Kawasaki

- Municipal solid waste collection started from 1938.

- Waste incineration started from 1961.

- “Emergency Declaration” on waste in 1990.

- Promotion of waste reduction and recycle after the
emergency declaration.




Transition of Municipal solid waste collection tools

FHEEUOVLWTWVWIHRFIOFEDOA
- l\“‘yﬁ I~“5Lx
(FBF132F~464F)
1940s 1950s 9

O—RN\vAh—E
(FBFI354~)

1960s

10




Solid Waste Management Flow in Kawasaki

- In Kawasaki, household wastes are categorized by 9 materials.
- Heat recovery at Incineration plant
- Final disposal of Incineration ash at seaside landfill site

EUS—ACHRDEN

3 et T — FRIEmERS
AERIRNNE C’N ety
= e e g -
|5 i o G
N = i L =) =\
- Gmzm) OO nReUs-TAN  ROKEER ‘m:-
4 ETH JR SR S L 4 - =
e il : y
wEA R @1m ERI 2 T H i e "ﬂ
Az J’)/?Ibli - J
% -mEe
lel!
[ mmee el Bt I
| e 4 AR CNSSIIT r
4£|E) <) i 2510 T C
M ARBUANE
EmRRE ~orti [l | pe
! T > 1 E il SR
j%;y»l‘i | i i [ [1IN8  mweassicons ':'{"LJ:J]‘“
£ PRE - NubbL ] ‘ L] '-"-"77:"/!-& “’\76,\
i MHRBCFRERGY
= BRI
. ar b AR C 1
= b [T1EhR ——— —
el e UneoLRE  BHPNSSITNT L= 1
= B =g |
A :@‘3 g AR [ e
PRy — = > > | GnET oo
= 3 '/ N | © L M ] 4
W& F5RF I IMBHAR | 111 ————
MIEERAYF—RINT B Uszime  ERPEERENT
HLAS e g _ _
| RA%RL /‘sxc»mxm oo |
| e— fi  Eeenssonr
, - [T 1
WACH DA INmE

[CEL)

ESMRRE TS EY

Municipal Solid Waste Management
<Waste Collection>

Tama Waste
collection center

FAY
Miyamae Waste
collection center

Nakahara Waste
collection center

Kawasaki Waste
collection center

C

Nanbu Waste
collection center

Waste collection truck 13




unicipal Soli aste Management
< e Trans atio Train>

Kajigaya
Terminal Station

Suehirocho-
Staion

Ukishima
Incineration plant

Municipal Solid Waste Management
< e Incinerati ant>

Ukishima
L_Incineration plant
<

.\%

Tachibana Incineration plant
(Under construction)

Tsutsumine
Incineration plant

600t~ day combustion
capabili

JIE X

0

Ozenji Incineration plant

450t day €0
capability

15




unicipal Soli aste Mianagemen

Operation period 1978~2006

" > Ukishima Final Disposal Site No.2
2000 ~(Under operation)
_ 2 v i

Ukishima Final Disposal Site No.2

After Incineration, Volume of Solid Waste would Reduce up to 1/50. {7




Solid Waste Management related Data

18
Trend of Solid Waste Generation in Kawasaki
. Population
Py Amount of Waste Generation T BA)
600 / 1500
14478/ 1461
1a25 1430 1439 1450
1369
1327 ‘ - 1350
400 Hg
1450 | 1248 110l | L 1300
- 115) 1122} 16N aE

300 H NISH 1241 4080
- 1200

200 +
50
1100

100 -+
- 1050
00 + 1000

2005 2006 2007 2008 2009
H17 H18) H19) (H20) H21)

2010
(H22)

- 2011

(H23)

2012
(H24)

[ ===ExRcs» ——oB%RTa» -e-AD

2013 2014
(H25) (H26)

19




Trend of Solid Waste Disposal Cost in Kawasaki

Disposal Cost per weight Total Disposal Cost

450 /kg AN ~ 250{8M
400F/ke /

CoERDEER = HACH
. —e— AT A —— T 4
350 kg —n IMER 20088
Aublib L —— DT —
300A/ke ||| Pl N ] ——omEnng
| L 1 150{&R
250M/kg - .
200M/ke [ N < i\ -
150M /ke |
100M ke | 1{ sof&M
50M/ke |
OF/kg Hi2 H13 HI14 HI5 HI6 HIT HE HI9 HeO Hel He2 He3 He4 H25 ﬂﬁH

216{8 | 2088 | 201 M 19368 | 17908 | 1748 | 169(8F | 1638 | 1578 | 152087 | 1388 |1 4408 | 14408 [ 1300
40M/ka | 40P /ka | 387 /ka | 36F/ka | 41 ke | 39 /ka | 38F3/ka | 37 /ke | 37F/ka | 37F/ka | 35F/ke | 37 /ka | 39F/ka | 38F/ke
111 F3/kg|143F1/ kg |1 31 Fi/ke|1 02 P/ kg |1 14 P/ |1 71 Fl/ka|184P3/ k|1 753 /kg | 137 F1/ka |1 18 P/ kg | 757/ kg | TOF3/ke | 69 F3/ke | 70F3/ke
124F/kg|1 33 kg |1 30F ke |1 18P/ ka|132 F3/ke |11 8F3/ka|1 17/ ka | 881/ ke | 98F3/ke [108 F/ka|116F3 k| 116 P/ ke |114F ke |1 057 ke
108F3/ kg |16 /4|1 13F/ ke |104F9 ke |11 4F/ka| 115/ /ka |11 7P ke |1 13/ ke | 110/ ke | 109/ k| 112/ ke | 863/ kg | 55k | 54F/ke
s R 277F/ke[307 F3/ke|373F ke [283F/ kg | 3983/ ke | 235 /ka|2 72 F1/ ke |259 FI/ ke |234F/ ke |221 F1/ke|1 03F/ke | 104F/ ke |101 F/ke|1 10/ ke}
AybbL [318F/ke[296 P ke |2 78 ke 246 P/ ke 257 F/ke | 232 ke |21 4P3/ ke |1 85 F3 ke | 191 Pk 1940/ kg 142 F3/ ke 1 33k 1243 kg | 1116 P/ kg,
——Zy A== 869/ ke | G4 ke | 64F3/ke | 44F/ ke
T ISHESETE 138 /ke| 81 F/ke | B0/ ke [ 65F/ ke

20




Attachment 2

2" Workshop



Work Shop-2

Outline of Technical Study
“Waste to Energy Plant Project for Yangon
City in Myanmar”

18th January, 2018

@ JFE Engineering Corporation

JFE

Technical Study

1.Site Selection
2.Plant Capacity
3.Waste Analysis
4.Emission Standard
5.Plant Process Plan
6.Technical Issue




1. Site Selection (4 candidate sites)

Satthwadaw ﬁ
e ( - Htawei Cha_ung I
Htantabin = \ Dabeir ; : 4
/x i \

Htawei Chaung

% Ywathitkon
Kyi Su
y' "
Thaketa j
V4%

* 4 candidate sites for WtE Plat in Yangon
Hten Bin, Htawei Chaung , Thaketa , Kyi Su

¢ Site survey has been conducted in Dec. 2017 for all candidate
site.

2. Plant Capacity

[ Waste Generated Amount ] ¥Source : PCCD

et Waste Ger;te/zaa:zd Amount Location Map of Cleansing District .
West 408

North 703
East 527

South 419

X Source : PCCD
Considering Thaketa site location, the Plant
will treat the waste from West and South
districts. 408 t/day 419 v/day

Cleansing District (East)
[0 Cleansing District (South)
Cleansing District ( West)

Cleansing District (North)

827 t/day x 365days / 310days = 973 t/day
Waste Generated Amount Operating days

Thaketa

[ Plantcapacity | 1,000t/d (500t/d x 2Line)




3. Waste Analysis

Estimated Characteristics of Waste in Yangon

Min. Ave. Max.
LCV LCV LCV

kcal/kg 1,300 1,800 2,200
Lower Calorific Value (LCV)
ki/kg 5,400 7,700 9,200
- Combustible wt.% 26 34 40
o
_g Water wt.% 60 55 53
o
& Ash wt.% 14 11 7
o
©  Total wt.% 100 100 100

* Lower Calorific Value is estimated as above table based on the SSIP actual
record and JFE’s experience in other southeast Asia country.

* This value is used for plant design planning for the Fusibility Study.

* Actual waste analysis is necessary for detail design before starting the project.

4. Emission Standard
| omes | U
Parameter
Myanmar %1 Kawasaki

0.05-0.1
i 3
Sacn iy me/m (0.5-8 hour average) 05e
Carbon monoxide mg/m3 50 - 150 -
Hydrochloric acid mg/m3 10 36
Hydrogen fluoride mg/m3 1 2.8
0.05-0.1
3
ISRy el (0.5-8 hour average) 0es
200-400
i i 3
Nitrogen oxides mg/m P ey v 120
Pf)lychlorlnated dibenzodioxin and ng TEQ /m? 01 01
dibenzofuran
Sulfur dioxide mg/m?3 50 (24 hour average) 48
Total metal mg/m3 0.5-1 (0.5-8 hour average) 11 (Lead)
Total suspended particulates mg/m3 10 (24 hour average) 22

31 ; Souse : Myanmar Environmental Quality (Emission) Guidelines

* In this study, Plant Planning is based on this “Air Emission Level (from
incinerators)” in Myanmar Environmental Quality (Emission) Guidelines.

* Flue Gas Treatment System will be installed in compliance with above standard.

* Guideline values in Myanmar are lower than in Kawasaki.




5. Plant Process Plan

Waste Pit & Crane

-
’

Steam Turbine NaHCO3
Generator injector
§V]

N
Activated Carbon
injector

\

Stoker
Furnace

Major Difference from SSIP

* Measure against Low Calorie Waste
v’ Waste Pit and Crane will be installed to dry out waste in rainy season.
v Actual effect of drying out will be confirmed by SSIP new Waste Yard in later.
* Flue Gas Treatment System,
v" Sodium Bicarbonate (NaHCO3) and Activated Carbon Injection are chosen considering “Air

Emission Level”.

Flue Gas Treatment System

Bag Filter ,
7’

Stack

IDF

6. Technical Issue

Geological
survey

1

2 Utility Condition

3 Waste Analysis

Emission
Standard

Underground obstacles or unstable
ground make civil cost increasing.

Without information of utility
condition, detail design cannot be
conducted.

Actual waste analysis is necessary
for detail design.

For example, appropriate calorific
value setting prevent from
consuming extra fuel by burner.

Generally, operation cost of
Sodium Bicarbonate (NaHCO3)
and Activated Carbon Injection
system is higher than other
system.

To reducing operation cost,
another kind of flue gas treatment
system should be installed.

To conduct geological survey

To make Utility Map

To conduct Waste Analysis
constantly

To set proper Emission
Standard

(Such as Own Emission
Standard like SSIP or New
Regulation in Yangon.)




. b

. City Coll boratnmwmvangonand Kawasak| -
_Compo ent of mumcipal solid waste |

Category of Waste

Municipal government responsibility

—

4

Based on “ Polluter Pay Principal ”

N

Industrial waste




Basic flow of municipal solid waste management
& a formula of the cost

Source Separation

Waste Reduction at Source

V —
Waste Collection Cost @
+

Intermediate Treatment (Incineration)

Cost @ __

Intermediate Treatment (Recycle)

< -
Final Disposal (Landfilling) Cost Q@

Waste Management Cost EfS

<\Waste collection>




Waste Management Cost @
<Waste Collection>

Tama Waste
collection center

Miyamae Waste

collection center Nakahara Waste

collection center

Kawasaki Waste
collection center

<

Nanbu Waste
collection center

Waste Management Cost
<Intermediate treatment: Incineration & Recycle>

Ukishima
L_Incineration plant
>

.\%

Tachibana Incineration plant
(Under construction)

Tsutsumine
|__Incineration plant

600t“day combustion
capability

IR

ez

Ozenji Incineration plant

450t day co
capability




aste vianagement Cos

<

EX

‘d 5«7
Ukishima Final
Disposal Site

Waste composition in Kawasaki

Combustibl
materials
51%




Waste composition in Kawasaki @

soil

Calorific value

(High)
11,813 kJ/kg

(Low)
9,852 kJ/kg

5%
[ Wet scale ]

Trend of Solid Waste Generation in Kawasaki

Population
B Amount of Waste T BN
600 / 1500
1448 / 1461
ta2s 1430 1439 1450
1409
-0 / /13.90/., 1400
1369
1342/ =% ]
1327} IS - 1350
400 e S
(125} {12l 1220 124] {110} sl | | 1300
122 {116} T

300 - IS H 1241 4550
r 1200

200
r 1150
- 1100

100
1050
00 + - 1000

2005 2006 2007 2008 2009 2010 ' 2011 2012 2013 2014
H17) (H18) H19) (H20) (H21) (H22) (H23) (H24) (H25) (H26)

[ ==ERcs c—s%zmcsy -e-A0 |




Trend of Solid Waste Disposal Cost in Kawasaki

Disposal Cost
450 /kg ~ 250{8M
400A/kg | /
—ﬁuﬁ?t!ﬂ! —a—HECH
350M/ke ey - 1 2008M
bt —ZpHZ N
300 /kg | | ] FomEnaE
1 150&M
250M/kg |
200M/ke |
4 100{&mMm
150M/kg |
100M/ke [ 1 s0f&M
50M/kg
O0F/ke Hiz H13 Hi4 H15 HI1& H7 H18 HI19 Ho H1 H22 H23 He4 H25 QEH
O EEnRRYE 216080 | 208(EM | 201 M | 193680 17948 | 17HEM | 1698 | 1638/ [ 157@M 15280 | 136680 [ 144EM | 144{80 | 13980
“EEEH 40/ kg | 40/ kg | 38 ke | 36/ ke | 41 M/ka | 39 ke | 38F/ka | 37M/ ke | 37/ ke | 37/ ka | 35/ ke | 37 ke | 39 M/ ka | 39/ ke
——fxKTH 111 P k|1 43 /kg | 131 FI/kg 102 F/ kg |1 743/ kg | 171 FI/kg |184F kg [1 753/ ke [ 137/ kg |19 P/ kg | 75F1/ ke | TOFI ke | 63 F3/ke | T0FI/kg
==z 124 /kg 133/ kg |1 30/ kg |1 18/ kg |132 F/kg 119 ke |11 7F/ ke | 981/ ke | 98F/ ke |10/ k|1 16 1/ ke |16 P/ ke|114F/kg |1 05F9/ ke
— R 108/ ke|116 F/ke|113F ke |1 04/ ke |14 /ke| 115/ ka|117F ke |1 13/ ke |110F/ke|109 F/ks| 112/ ke| 86 P ke | 55/ ke | 54 /ks
ER 277k |307 M/ kg | 373/ ke 283/ ke | 398/ ke | 295/ ke 272 P/ ke 259 F3/ke | 2349/ ke |221 P/ kg |1 03/ ke |1 04/ kg | 101 F/ke|1 10/ kg
P 3187/ ke|296 F/ke|2718F ke 246/ kg 257 P/ ke |232 F/ke |21 4P/ ke |1 95F 3/ ke 191 FI/ka|194F ke |1 42 /ke 132 ke |[124F ke |1 16 /ke
— Sy t—ri— 85/ ke | 64/ kg | 64/ ke | 44/ ke
TSUTSEAE 138 /ke| 81 Mike | 80/ ke [ 65/ ke
Waste Disposal Cost in Kawasaki (2015) @D
Collection & . " Amount of Cost
e Disposal* Management Total Cost Waste per ton
(mil. MMK) ~ (mil. MMK)  (mil. MMK)  (mil. MMK) (ton) (mil. MMK)
Household waste 62,005 42,074 3,497 107,576 242,954 0.4
Bulky waste 3,563 5,293 921 9,777 9,366 1.0
Aluminum |
VT 132 9,055 -308 361 9,108 7,046 13
Can
Grass bottle 5,660 1,812 231 7,703 12,225 0.6
STl e 2,356 1,507 132 3,995 2,772 1.4
product
Pet bottle 6,086 797 254 7,137 5,042 1.4
Vel e 5,060 435 199 5,693 13,618 0.4
paper
Plastic container 7,568 1,124 271 8,963 12,587 07
packaging
total 101,353 52,734 5,865 159,952 305,610 0.5

¥ Exchange Rate: 12MMK/JPY
X Disposal Cost is after including profit (ex. electric sales income, sales income from recyclable materials)




Waste Disposal Cost in Kawasaki (2015) @

0
8,279

1,214

_ Disposal

Collection & (Intermediate

Transportation e — (Landfilling) (Recycle)
Labor Cost 62,072 15,634 491
Related Cost 34,744 18,169 2,686
Depreciation 4537 21,931 2,245
Cost
Cost Sub Total 101,353 55,734 5,422

X Exchange Rate: 12MMK/JPY

m Collection &
Transportation

m Disposal
(Intermediate treatment)
w Disposal (Landfilling)

m Disposal (Recycle)

= Administration

9,493

Administration

5,034
831
0
5,865
Profit
Cost Total

(mil. MMK)

Sub Total

83,231
64,710

29,926

177,867
-17,915
159,952

M Labor Cost
M Related Cost

m Depreciation Cost

Component of waste management cost @

Collection & Transportation

- Labor cost

- Related cost

- Depreciation cost

Disposal
(Intermediate treatment)

- Labor cost

- Related cost

- Depreciation cost

component

salary for collection and transportation workers

maintenance fee

lease fee for collection truck
fuel fee

utility cost

communication fee

facility construction cost <+ period of use

facility repair cost + period of use

purchase cost for collection truck =+ period of use

salary for incineration plant workers

consignment fee for facility operation
maintenance fee

interest on bonds for facility construction
fuel fee

utility cost

communication fee

chemical processing cost

plant repair parts procurement cost

facility construction cost <+ period of use
facility repair cost + period of use




Component of waste management cost @

Disposal (Landfilling)
- Labor cost

- Related cost

- Depreciation cost

Disposal (Recycle)
- Labor cost

- Related cost

- Depreciation cost

Component

salary for landfill site workers
consignment fee for landfill site operation
maintenance fee

interest on bonds for facility construction
fuel fee

utility cost

communication fee

chemical processing cost

plant repair parts procurement cost
supplies expense

facility construction cost excluding subsidies x amount of landfilling per year -+
maximum capacity of landfill site

facility repair cost < period of use

outsourcing to private company

consignment fee for recycling facility (including labor cost)
maintenance fee

interest on bonds for facility construction

fuel fee

communication fee

chemical processing cost

plant repair parts procurement cost

facility construction cost <+ period of use

facility repair cost + period of use

Waste management cost per household in Kawasaki

B Cost Total: 159,952 million MMK

B Number of household in Kawasaki : 691,837 households

Cost per household in 2015 : 231,198 MMK/Year




Air emission standard in Kawasaki

parameter for air regulation

cadmium
carbon monoxide
Hydrochloric acid
Hydrogen fluoride
Mercury

Nitrogen oxides

Polychlorinated dibenzodioxin and
dibenzofuran

Sulfur dioxide

Total metals

Total suspended particulates
Ammonia

Cyan

Yangon
guideline WGl
value
0.05-0.1 mg/m3
50 - 150 mg/m3
10 mg/m3
1 mg/m3
0.05-0.1 mg/m3
200 - 400 mg/m3
0.1 ng TEQ/m3
50 mg/m3
05-1 mg/m3
10 mg/m3

Kawasaki
guideline i pote
value
0.5 mg/m3
- HELL
20 ppm BbkE
25 mgim3  JvEk
0.05 mg/m3  &BIOBRELL (B EHHE)
5.2 m3h  EREEY (B ERHIE)
0.1 ng TEQ/m3 S AA% U
15 ppm  BREEALY (B ERHIE)
10 mg/m3 £
0.02 g/m3  [ELLA (B EHHIE)
50 ppm YT RISHRELL
10 ppm YUIURISHRELL




Attachment 3

City-to-City collaboration Seminar



JCM City-to-City Collaboration in Yangon

Y

—— _ JCM seminar
January 30t, 2018 ——

About Kawasaki-city:

Population : 1,501,697 per.
(As of Jun. 1, 2017)

Area : 144.35 km?




Industrial area



D:/Users/00092272/Desktop/H24_7局長オーダー参考資料/川崎市航空写真/川崎航空写真(1967_6)/onev/PHOTO21.JPG.html

2) Technical

Aug. 2015: Start of city-to-city collaboration
Oct.2015: F* Visit to Yangon

Dec. 2075:  Discussion on Draft MOU at Yangon

Jan. 2016:  Workshop on City-to-city collaboration at

Yangon

Mar. 2016:  Concluding MOU between Kawasaki and

Yangon

Mar. 2017: Finalization of Draft Low-Carbon Action

Plan

1) Excavating and supporting of low-carbon

projects utilizing JCM scheme
cooperation and information
exchange for realizing low-carbon society
of Yangon

3) Supporting creation of new business in a

field of environment

- Overview of the 3rd Year A

City-to-City Collaboration Activities

Apr. 2017: Start of phase-3

Aug. 2017-Workshop at Yangon to promote city-
to-city collaboration, and discussion on low-
carbon action plan (LCAP)

on further

Explanation of LCAP, and

FS Study for Project Formulation
Two FS study have been implemented under city-
to-city collaboration Phase-3.

1. Replacement of pumps at a water treatment
plant
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2. Low carbonization of waste management :
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JCM city-to-city collaboration project @ :
Feasibility study of waste to energy
plant project for Yangon city
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Feasibility study of waste to energy plant project for Yangon city

x
ﬁ Yangon city, Republic of the Union of Myanmar l I I )1 g /1 Kawasaki City
KAWASAKI CITY
<Problems> Knowledge related to operation and maintenance of WtE plant

> Increasing waste generation along with the economic growth
Yangon is facing the problem that the increasing of waste along with the economic
growth, and environmental pollution caused by inappropriate waste treatment.
> L waste treatment
It is necessary for Yangon city which has a plan to build large scale waste to energy
plant to be acquired waste treatment management .

v

Kawasaki City operates 3 waste treatment plants in the city, therefore Kawasaki city
has sufficient knowledge of operation and maintenance of WE plant.

Relationship with Yangon City

v

FY2015 JCM project feasibility study for realization of low-carbon society in Asia
“FY2015 JCM project feasibility study by City-to-City Collaboration in Yangon city” etc.
> Memorandum of Understanding : Between the City of Kawasaki, Japan and the City of]
Yangon, Myanmar on the City-to-City Collaboration

* Introduction of the appropriate WtE plant
* Capacity building for construction and
operation of WtE plant

Details of resear

@ Social and
Economic Situations

@ Legal System

@) Plan for WTE Plant | grectric

@ Feasibility Study Transmissig

® Business Scheme

Technical specification

» Capacity:
248,000t/year
» GHG Reduction:

131,000t-CO2/year > A ot " "
» Power Generation: < ppropriate waste managemen

52,000MW /year Power Generation using MSW(Non-fossil Fuel) > Sanitary improvement, Life time extension of landfill site
2 Y » Improvement of demand for electricity

To realize WtE project with Kawasaki City’s : »
N Gl W G To Expend the same business scheme to other cities

City to city
Cooperation

Steam Turbine
Generator

Stoker Furnace

r \_\—| Flue Gas
Treatment

Residue

Advantage of WHE introduction

Project Scheme
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Schedule (Plan & Action)

*WS: Work Sho,
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Study of the Legal System

| Today |

2 Planning of WtE Plant

Selection of Off takers
(Electricity-Steam)

Plan —

Action  ee—

4 Project Finance Survey

5  Project Scheme

6  Feasible Study

Capacity Building for Waste
Management

8  Finalization of Report

9 Translation Work
(JPN->ENG)

[Kick-off/WS (1)]
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Kick-off/WS*(1)

Final Report
WS*(2)|  /WS*(3)

Submission to
MOE Japan
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_ [site Survey]




