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Project Title : JCM Feasibility Study for Low-Carbon City in Ayeyarwady Region
(Study of a low-carbon water and sewerage treatment system in Pathein Industrial City)

“Low-carbon water and sewerage treatment plant with PV system” (PV: 1 MW scale)

Construction of water and sewerage treatment plant for industrial water are planned in Pathein Industrial City; as an
independent distributed energy source at the treatment plant, mega solar will be implemented. In Pathein City, water and
sewerage are not in place; in the future, with further economic development, there will be higher demand for water and
sewerage treatment plant in the city, not only the industrial zone. Mega solar installed low-carbon water and sewerage facility
can be diffused as a regional model (to surrounding areas and other regions).

[International Consortium Organization (tentative)]

Ministry of
Environmental
Conservation
and Forestry

Ministry of
Environment
(Japan)

- <
/Electricity demand at ¥,
water and sewerage
\ o treatment facility /|

Construction electricity

lemand at the industrial zon Contract

Electricity Subsidy

PV System Sub EPC

Fujita (EPC)

Contract

e =
7 Low-carhonwater, Carbon Credit 18 years:
sewerage treatment

Carbon Credit 17 years: PV

{ treatment system

EPC

Low-carbon sewerage
treatment system

(Non-aerated circulating
(water treatment system,

Myanmar

SPC
Capital dividends
51%

Site Water and sewerage treatment plant site in the industrial zone PrcoujsetCl
Size 1MW scale (PV), 4800 m3/da¥ sewerage treatment plant dividends
Technology Mega solar, Energy efficient sewerage treatment system Ef;;/tn" :_ynetr‘ar
Electricity (PV) (for now) Supplied for electricity demand during construction phase of inthar
the industrial zone
(in the future) Supplied for water and sewerage treatment plant
; ; Sal
Project Scheme SPC (e.g. Japanese company and local partner) is planned. agreaere;ent
JCM equipment subsidy utilization is planned.
Pathein
Industrial City
Developer
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Project Title : JCM Feasibility Study for Low-Carbon City in Ayeyarwady Region
(Study of a low-carbon waste treatment system in Pathein Industrial City)
Mitsubishi Research Institute, as the representative proposer, will conduct the research in cooperation with
Fujita, its partner, Fukushima City, and Fukushima Chamber of Commerce and Industry. Ayeyar Hinthar, a
local major company (developing various businesses including rice industry, urban development industry,
financial industry with its business area in Ayeyarwady Region), to coordinate with the local stakeholders, and
to obtain cooperation from the regional government officials.
[Research Items]
® Overview and local needs
® Japanese experienc_es, know-
e how, and technologies for
IMRIZE =% ESH M B utilization
Project management [SIEP ®  Consideration of JCM project
. P . " formulation (identifying project
:_IZI_I__IIH - | Myammar Company I = site and installed technology)
. - LR '!.’u;.-f" ) ® Consideration of GHG reduction
KaowFow in Urben deeloprnent (considering MRV method and
il Coaber of : creating PDD, etc.)
Companies with an office in na P Prvate Conperaion ®  Consideration of project and
P iy policy proposal (environmental
Relevant tecknologies in crrn.w:].u:mnmm i and societal impact, project
Tow carbemizasen and Public v Cooperasicn roject scheme, policy proposal
consideration)
Fukushima City Ayeyarwady Region I o o h' ® Holding workshops and other
Know-how inresidential ad o ot cooperation with néa meetings
commercial areas blocks and
industrial zone
NEXT STEP
[ ® Creating project plan
b, md gy wgschodogied ® Creating MRV and PDD plans
® Organizing cooperation structure of stakeholders
through policy dialogue, and creating platform for
consideration of regional masterplan
8




Project Title : JCM Feasibility Study for Low-Carbon City in Ayeyarwady Region
(Study of a low-carbon waste treatment system in Pathein Industrial City)

Construction electricity S

demand at the industrial zone

ol Electricity demand at
Il water and sewerage y
S treatment facilty _ -

Electricity

PV.System
- Low-carbon N

(" water treatment system '

Low-carbon sewerage |~ S==mmmemmEcT
treatment system

Non-aerated circulaing
water treatment system

Low-carbon sewerage treatment system L vsysem ]

® Annual electricity consumption reduction: 268 MWh ® Site: treatment plant site
® Capacity: 1 MW
® Capacity factor: 0.8
® Annual electricity sales: Approx. 1,542 MWh
(Average radiation 19MJ/m2/day, solar irradiance 1)

“ Cost(w/o subsidy) Cost(w/ subsidy) Estimation method

1. Approximate equipment 410,000,000 JPY only includes equipment for subsidy application (sewerage

cost treatment system 160 million JPY, PV 250 million JPY)

2. Subsidy - 205,000,000 JPY 1 of 1

3. Equipment cost- subsidy 410,000,000 JPY 205,000,000 JPY 1-2

Energy derived CO2 268 MWhx0.230 t-CO2/MWh=#Y 62 t-CO2/year Sewerage treatment plant: grid substitution, PV: off grid

reduction 1,542 MWhx0.8 t-CO2/MWh=#J1,234 t-CO2/year  substitution (could be substituting diesel during construction phase)

Total 1,296 t-CO2/4

JCM Model Project organized by City-to-City Collaboration Host Country Myanmar

Project Title : Low-carbon water and sewerage treatment system in Pathein Industrial City
PP (Japan): Fujita Corporation / PP(Myanmar): SPC (Related companies such as Ayeyar Hinthar will take part.)

The following equipment will be installed to First Step
achieve low-carbon water and sewerage @~ @~ @ — = -----. -

H H i H Construction electricity @ ici e
treatment system in Pathein Industrial City. IRy |/ Elecriydemand a )

treatment facility -

(1) Low-carbon sewerage treatment system ?“"4“
Non-aerated circulating water treatment

. . PV System
system will be installed. U ~
I's Tow-carbon water tremmer;(\’
. y N system .
(2) PV System installed at treatment plant h g e =
1 MW scale system installed at the plant
water treatment system

1,296 tCO2/Year

Sharing knowledge of low-carbon sewerage
treatment system

Project conducted in

“Pathein Industrial Measures for promoting PV system in public

facilities (using experiences in Fukushima City

City_" in Pathein City, Renewable Energy Promotion Plan)
capital of the
Ayeyarwady Region Training human resources in the PV sector




Snapshot of Inter-city cooperation

Workshop in Pathein City Meeting in Fukushima City

Networking event with Fukushima
Chamber of Commerce &Industry

11
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Workshop of Partnership for Low
Carbon Initiative in Ayeyarwady

Date September 20, 2016. 13:30~17:00

Place Meeting room of Pathein Industrial City, Pathein, Ayeyarwady

Program
Opening remark

Greeting & Speech (Myanmar side)
Opening & Greeting (Japanese side)
Presentations, Q&A, and Discussion

Closing Remark

Language
Interpretation between Burma and Japanese will be provided.

-E2 40 & #Hm-1




Presentations, Q&A, and Discussion

<Sessionl: Water treatment field>

® Background and Outline of Project (Japanese side)
(including experience in Japan, concept proposal)

® Water treatment and water supply in Pathain
(Myanmar side)
- Current situation and prospective
- Idea for cooperation

® |dea for water treatment and water supply (Japanese side)
including renewable energy, experience in Japan, and
candidate project proposal

Presentation
(Japanese side)

® Background and Outline of Project

® |dea for water treatment and water
supply
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Workshop of Partnership for Low Carbon
Initiative in Ayeyarwady

Background and Outline of Project

September 20, 2016

Project Title : JCM Feasibility Study for Low-Carbon City in Ayeyarwady Region
1) Study of a low-carbon waste treatment system in Pathein Industrial City
2) Low-carbon water and sewerage treatment system in Pathein Industrial City

Mitsubishi Research Institute, as the representative proposer, will conduct the research in
cooperation with Fuijita, its partner, Fukushima City, and Fukushima Chamber of Commerce
and Industry with the local stakeholders, and to obtain cooperation from the regional

government officials.

JAPAN

IMIRASE = RS 7Trh

Project management

FUﬁTH Inter-corporate cocparatic

Myanmar

NEXT STEP

[ T————

Know-How in Urban development

Fulushima Chamber of
Commerce &Industry
Companies with an officein
Fulushima, Japanese
companies in Fukushima

Relevant technologies in
. and

Public Private ¢

Fukushima City

= Myanmar Company

Public-Private Cocpesation

Know-how in residential and
commercial areas/blocks and
industrial zone

H JCM schesne of MOE:
i | Faciy supplementing project

} {Tpiomem o cabomzanen
% and energy-saving technologies]

Ayeyarwady Region

~ NEXT STEP

Entry of Japanese
Companics H

[ cmti e | ®  Consideration of GHG reduction
i (considering MRV method and

(PPP based infrastructure

Development through
cooperation with JICA

Research Overview

[Research Items]

® Overview and local needs

® Japanese experiences, know-how,
and technologies for utilization
Consideration of JCM project
formulation (identifying project site
and installed technology)

: creating PDD, etc.)

: ® Consideration of project and policy
i proposal (environmental and
societal impact, project scheme,
policy proposal consideration)
Holding workshops and other
meetings

JICA

<Goal>

® Creating project plan and preparing to form
international consortium

® Creating MRV and PDD plans

® Organizing cooperation structure of stakeholders
through policy dialogue, and creating platform for
consideration of regional masterplan
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What is a “master plan” for urban development?

A master plan sets the vision/goal of the area, and it describes specific plans and projects to achieve the goal.

Step 1: Analyze the current situation Ex: “New industrial

Ex: “Improved
What is the current situation of the area? Are there any issues/challenge: well-being of
or room for improvement? citizens”
Ex) Environment, economy, poverty, infrastructure(electricity, water...),
population...

P D

Step 2: Set the development vision " #%*Qther industrial

zones in Myanmar also
have master plans.
+Thilawa SEZ: Master
plan by the Japanese
government

-Dawei SEZ: Master plan

Development visions are ideal future images of a city to be realized based _
on the citizens’ needs and foresight of the stakeholders and experts.

7

Step 3: Develop an urban structure plan

-~
12
o
o
o
=
o
g
=
QD
el
|
=3

Urban structure plan (land use plan) is developed. Which area is for
factories? Where are offices located? Where do the residents live?

Step 4: Make infrastructure development plans

After the big picture is drawn in development vision and urban structure
plan, specific infrastructure projects are designed.

Ex) Electricity, water treatment, waste, transport, greenery, etc.

Y

Expected outcome:

» Attraction of factories to the industrial zone and accelerated foreign investment
* Regional development and increased higher standard of living

1-B 7 & #HiR-4
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JCM Model Project organized by City-to-City Collaboration Host Country Myanmar

Project Title: Low-carbon water and sewerage treatment system in Pathein Industrial City

The following equipment will be installed to
achieve low-carbon water and sewerage
treatment system in Pathein Industrial City.

Construction electricity

+ Electricity damand at
demand at the industrial zone .

water and
sy lreament facity -

Electricity

ninual electricity sales.

(1) Low-carbon sewerage treatment system

PV System
(2) PV System installed at treatment plant i s,
Low-carbon sewerage B i -
treatment system
In the future, low-carbon water treatment plant (TR (T & e
and utilization of generated sludge can be pter irgotngnt seslom Sl e Annuel electriciy seles
tization

expected.

sewerage sludge

Sharing knowledge of low-carbon sewerage treatment

. . system
Project conducted in
“Pathein Industrial City” Measures for promoting PV system in public facilities
in Pathein City, capital (using experiences in Fukushima City Renewable Energy
of the Ayeyarwady Promotion Plan)
Region

Training human resources in the PV sector
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the city

~An example, in Fukushima city™

Fujita Corporation

Measures for promote the health of

A Chance to change the system for water treatment
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In Case of Fukushima city, for the purpose of establishment for Pollution prevention system

1970 Pollution Control Dept. in Hygiene Division,

1973 Environmental Protection Engagement

2008 Environmental Planning Engagement
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1. Target setting for the load reduction

Water volume
Water quality

2. Countermeasure
except for sewage
treatment facility

3. Pollution analysis

4. Investment for

eftvermsed) enplyets Investigation for

Material flow

5. Total planning

Domestic

Basic
investigation

Setting value
(variable ratio, coefficient for
purification)

“Reduced load”, that depend on source

= tolerant load

Case study for load reduction

Factory Livestock industry
*Regulation *Regulation
Forecast

Water volume and quantity

Planning
Development order, cost study

Advanced treatment

Total planning for sewage
treatment facility

16

Water supplied Population

Rete of Spread of Water Supply (Fukushima City)

Capacity m3/day

300,000 160,000
=3 Water supplied Population HI 140,000
250,000 s Daily water volume (Average) |]|] ”
s Daily water volume (MAX) || | ” 120,000
200.000 = Facility capacity ‘ | | ‘ 1 ||||‘||| | ! 100000
ot i
150,000 23l sl “m ‘Iﬂ (i 80,000
;?F ;;E ? ? i 60,000
| A I s E % s !
100,000 % k| ® o | IIF ® ¥ 40000
it % o '
- A
30.000 ||”II ||H|||| = " 20,000
|||||||||I||II||II.| it
0 SO IR ies ||||||\II\INIr—‘IfInI“IﬁIﬂInIﬁI“IA f LILILILL LILILILL LILIILLL 0
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o (o) (o] o o o o o o (s> o o o o o (o] (o] o o o o o (=} (&} (2] o o
- - - - - - - - - — - - - - - - - - - - - - - - - N N
Average Rate of Spread
FUKUSHIMA City 97%, Domestic 96%
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Rete of Spread of Sewage System (Fukushima City)

7,000 =W S FFE 250000 |
H8
— A R 5K (ha) ARt — H2ER#K na4— | 2HHEAD
5000 | e EEEEAAOL AR ¢ BEHFH 1805554 * 231,400 A(H39)
—.— Hr ] sKifde 1731524
A& AD AL LBEMBEE A | agf [P0®
M e '
5,000 1 2R EIEHR
5 sz~ : : 6,295ha(H38)
< | RSB ! o —
@ 4000 ; : H e
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4 . ! o EEEHEAR
g LR : g
s iy | 2 195420A(H28)
Q3,000 t 1=
G 546 i : P o0 g T————
5 AR DT ; E
2 Py e . : EEHETR
B 2000 : 4,335ha(H28)
i r 50,000
LANNL B .I. T 4]
2 24895328 aEE
I X X X ©r r I T : t
#* =
L]

<Rate of spread>

For sewage facility
Fukushima City 51.2%
Domestic 77.6%

For sewage treatment
Fukushima City 79.7%

Domestic 89.5%

Fore cast in Fukushima
In 2030

Rate of spread for sewage treatment
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100%

Environmental standard (basic environmental law)

1. Environmental standard for protection for human health
2. Environmental standard for protection for life environment

_river (depend on the glade of river)
_lake
_Aquatic organism

Environmental standard for protection for human health

items regulation items regulation items regulation
Cadmium 0.003 mg/L Carbon tetrachloride mg/L Thiuram mg/L
Cianus N.D. 1.2-Dichloroethane mg/L Simazine mg/L
Lead 0.01 mg/L 1.1-Dichloroethylene mg/L Thiobencarb mg/L
Crome (6+) 0.05 mg/L Cis—1.2-Dichloroethylene mg/L Benzene mg/L
Arsenic 0.01 mg/L 1.1.1- Trichloroethane mg/L Seren mg/L
Total mercury 0.0005 mg/L 1.1.2- mg/L Nitric acid mg/L

Trichloroethane Nitrous acid

Alkyl mercury N.D. Trichloroethylene mg/L Fluorine mg/L
PCB N.D. Tetrachloroethylene mg/L Boron mg/L
Dichloromethane mg/L 1.3-dichloropropene mg/L 1,4-dioxane mg/L

19
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Regulation for industrial wastewater

Related Law
Water Pollution Control Low (National low)
Water Monitoring Low (Prefecture low)

Water Standard
Water Pollution Control Low (National low)
Additional standard (prefectural regulation)

Monitoring
_Voluntary monitoring

Report to public department, stock the register
_Compulsory monitoring

Regularly site inspection

Ex in Fukushima City (2014)
Specific factory:656
Target for discharge regulation:154  Regularly site inspection :74

Monitoring items

Minimum

Discharge capacit
ESRCaRat Y, Water Water Monitoring frequency
quality volume

Contamination with toxic materials O
30m?/day~500m3/day O
500m3/day”1,000m3/day O
Over 1,000m3/day O

20

- 1/month
- 1/month
O 1/month
O 2/month

Feasible procedure for improvement

ldea Image of City
i
Design and construction
Further development

Feedback to master plan

21

System building, reference to Fukushima City

1
:
| i
——>} _How to maintenance i
_How to monitoring H
1
1
1
1
1
1
1

_How to collect fee e $$

i etc... ﬁﬁ : 4
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FY2016 Feasibility Studies on Joint Crediting Mechanism Projects towards
Environmentally Sustainable Cities in Asia

Study for building a sustainable low carbon city
around the industrial zone in Pathein city,
Ayeyarwady Division, Myanmar

Workshop of Partnership for Low Carbon Initiative
In Ayeyarwady

Idea of JCM Projects
[CORenewable Energy
[OOWaste Treatment

September, 2016

AEER N (EmERR)
F2ERERT T -V avTRhEH

23
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Partnership for Low Carbon
Initiative in Ayeyarwady

Discussion points

October 18, 2016

Background and Outline of Project

I-E2 %7 & FHim-13



Ayeyarwady Division
Location

Southernmost region of Central
Myanmar Delta region of
Ayeyarwady river

Pathein City ——

The capital city of Ayeyarwady Div.
Population: about 300,000

Pathein Industrial City

=

‘W Myanmar/Ayeyar
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® Ayeyarwady region is planning to develop a new

industrial zone in order to facilitate industrial

development primarily in Pathein district.

® New industrial infrastructures with development
of apartments, large-scale commercial properties,

and hotels and leisure facilities

Structure of Study

JAPAN - Myanmar
’ Platform for cooperation ‘
Project Mitsubishi
management Research Institute Inter-corporate
_ cooperation
Know-How of Fujita Myanmar Develn_)pment
development Corporation Company of project
Technologies | Fukushima Chamber
and products of Commerce Public-Private
&Industry Partnership for Low Cooperation
Carbon Initiative in
Ayeyarwad
Kl h ™ ’ Ayeyarwady Formulation
now-how ‘ Fukushima City : : Region, !
of policy |nter'C|ty cooperation Pathein city of policy

(constructed via this project)

NEXT STEP Projects by Japanese and
: Myanmar Companies

[ JCM scheme ]

[using of low-carbonization and energy-saving technologies]

I-E2 % & Fim-14



Scattered waste Landfill site in Pathein
in Pathein

Pathein Industrial City (under construction)

Background and Current Activities

Japanese technology and knowledge in the aspects
of industrial infrastructure, energy, and
environment are necessary in the development of
industrial zone in Pathein district.

The dawn of economic development,
lack of knowledge and skills in various
fields is evident in Myanmar.

Chief Minster Ayeyarwady Region visited

Japan April 2015 Chief.Minister had_chance to knpw c.hallenges.for
“Cutting-edge Environmental City” in Fukushima
City.

Letter of Intent (June 2015) to establish an inter-city cooperation with the city
From Chief Minster Ayeyarwady Region of Fukushima for building a sustainable low carbon
To Mayor of Fukushima City city.

— <FY2015>
® Local workshop (September 2015, Pathein)
Starting “Partnership for Low ® Workshop in Fukushima City (October 2015,

L ) Fukushima City)
Carbon Initiative in Ayeyarwady” ® Discussion in Japan with visitors from Myanmar,
site visits (January 2016, Tokyo)
® Local workshop (February 2016, Pathein)

® Dialogue in workshop

: H <FY2016>
° (P.athe!n.’ .and Fukushima) ® Local workshop (September 2016, Pathein)
Site V!SItlng ) ® Workshop in Fukushima City (October 2016,
(Pathein, and Fukushima) Fukushima City)

I-B2 i & #HR-15




Discussion with the mayor of Sightseeing of waste collection Meeting with members of

Fukushima City in Fukushima City Fukushima Chamber of Commerce

&Industry

Discussion in Pathein

JCM Feasibility Study for Low-Carbon City
in Ayeyarwady Region, Myanmar

Goal of the study JCM Projects

B Finding candidate projects for Low [
Carbon Initiative in new industrial Creating Low-
zone |n Patheln Clty Carbonized |ndustry

O Low-carbon waste treatment system l
O Low-carbon water and sewerage T T T )
treatment system benefits in regional

B Formation of a low-carbon city development

under inter-city cooperation, as well
as public-private partnerships, and sl N

. - . ullding a sustainable l1ow
formulation of JCM projects, will be carbon city
promoted. (Local city model)

I1-B2 i & ##R-16




JCM Model Project organized by City-to-City Collaboration Host Country: Myanmar

Project Title : Low-carbon water and sewerage treatment system in Pathein
Industrial City

Outline of GHG Mitigation Activity

The following equipment will be installed to st Step econd Step
achieve low-carbon water and sewerage =

i ; P Construction electricity Electricity demand at
treatment system in Pathein Industrial City. {demand at the industrial Zone] R T ST
(1) Low-carbon sewerage treatment system treatment facility
(2) PV System installed at treatment plant / Electricity

Electricity
In the future, low-carbon water treatment PV System
plant and utilization of generated sludge can Low-carbon _ Low-carbon water
be expected. sewerage treatment treatment system
system

Project Site Merits of City-to-City Collaboration to Realize JCM Projects

Sharing knowledge of low-carbon sewerage
treatment system, and PV systems

Project conducted in “Pathein

Industrial City” in Pathein City, Ideas for future collaboration

capital of the Ayeyarwady Region » Measures for promoting PV system in public
facilities (using experiences in Fukushima City
Renewable Energy Promotion Plan)

+ Training human resources in the PV sector

Discussion Points

I-E2 % & FHim-17




Outcomes of dialogue ) -tentative-

’ Project Development Using JCM Scheme ‘ ’ Framework for Supporting Project Deployment

- Through Business Sector Collaboration - - Through Policy Dialogues -
; ® Candidate projects in the waste management
i field
i Biomass power plant in an industrial city
i+ Partially building a power plant prior to attracting factories
: « Biomass power plant using rice husks is under consideration
i (*Need to use rice husks from many rice mills in the local
¢ area)
i+ Separation and disposal of garbage is a topic of government
:  interest: as the first step, the idea of collecting and co-firing

plastic waste, etc. will be considered.

® Advanced development with local aspects

+ Using advanced technologies will rapidly raise the area
to an advanced low-carbon Asian city, promoting a
new development model in Myanmar

+ Great opportunity to promote a low-carbon city

(cutting-edge environmental city) in Pathein

Building a sustainable low carbon city
(Local city model)

® Need for a Comprehensive Approach

« From Japanese experiences, a comprehensive
framework for individual projects is necessary for
developing renewable energy and waste management
projects.

i @ Candidate projects in the renewable energy

i field

i Solar at a water treatment plant in an industrial city

: « A large scale solar power plant will be installed as an

! independent distributed power source for a water treatment

facility to be constructed in an industrial city.
—Development into low-carbon water treatment system can

be expected as well.

<Areas for applying Japanese experiences >
“Comprehensive Regional Plan,” “Renewable Energy
Promotion Plan,” “Waste Management Plan,” etc.

Yearly plans towards establishing a low-carbon C|ty (Ieadmg environmental city) in Pathein

FY2015: <Step for obtaining a common understanding> of the objective and benefits of the scheme

FY2016: <Step for developing a grand design>establishing a city vision and development plans (considering local
aspects)

FY2017: <Step for preparing action plans>City planning through inter-city cooperation using various tools etc.

hat is a “master plan” for urban development? )

A master plan sets the vision/goal of the area, and it describes specific plans and
projects to achieve the goal.

Step 1: Analyze the current situation Ex: “Improved

What is the current situation of the area? Are there well-being of
any issues/challenges or room for improvement? citizens”
Ex) Environment, economy, poverty,

infrastructure(electricity, water--), population---

- " Ex: “New industrial
V|S|on 1 “trade center”

Ex: Environmental,
} sustainable

- society”

~ Development Vision (concept image

Step 2: Set the development vision

Development visions are ideal future images of a city to be
realized based on the citizens’ needs and foresight of the
stakeholders and experts.

~

Step 3: Develop an urban structure plan

Urban structure plan (land use plan) is developed. Which area
is for factories? Where are offices located? Where do the
residents live?

v
Step 4: Make infrastructure development plans

After the big picture is drawn in development vision and urban
structure plan, specific infrastructure projects are designed.
EXx) Electricity, water treatment, waste, transport, greenery, etc.

e —

Other industrial zones in

Myanmar also have master

plans.

+Thilawa SEZ: Master plan by
the Japanese government

-Dawei SEZ: Master plan
support by Japan

Land Use Plan (image)

Expected outcome:

» Attraction of factories to the industrial zone and accelerated foreign investment
- Regional development and increased higher standard of living

m“'
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Japanese experiences )

« Japanese municipalities, based on past economic development, have experience-based knowledge of
challenges that cities face, and know-how of various solutions.

In Fukushima City, for instance, Fukushima City Comprehensive Plan is established on top of the
various plans in the city. The plan shows principles in urban development based on the characteristics
and issues of the city; it is composed of basic concept, basic plan, and action plan.

v
The basic concept shows an ideal vision of the city
and the direction of the policies, and defines the

structure of specific measures in the basic plan. Basic
Vision Fukushima City
« In the action plan, the schedule, content, and Comprehensive Plan
funding for various projects are defined in detail.
Basic Plan
» Under the comprehensive plan, individual plans in
each policy sector are created in order to shape the
concept in comprehensive plan.
Action Plan

The individual plans are associated
with each other; in Fukushima City,
development is promoted with each Individual Plans by Sector

In_dIVIduaI_ p_OIICy sharmg the blg Ex: Fukushima City Regional Disaster Plan, Fukushima City Non-Industrial
picture (vision). Waste Treatment Basic Plan, Fukushima City Basic Environmental Plan

Source: Fukushima City Comprehensive Plan, edited by MRI

Japanese experiences )

® Fukushima Prefecture establishes its waste treatment plan under the national
legislation, and Fukushima City, in accordance with this plan, establishes its
Fukushima City Waste Treatment Basic Plan.

® This plan defines basic rules from waste generation and emission regulations.

® The plan applies to non-industrial waste.

® On top of this plan, there are Fukushima City Basic Environment Plan and
Fukushima City Comprehensive Plan.

Fukushima Prefecture Fukushima City
Comprehensive Plan Comprehensive Plan
Fukushima Prefecture Basic Fukushima City Basic
Environmental Plan Environmental Plan
Fukushima Prefecture .| Fukushima City Non-industrial waste
Waste Treatment Plan - treatment basic plan

¥

Fukushima City Non-industrial waste
treatment action plan

Source: Fukushima City Waste Treatment Basic Plan (2014~2020)
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In addition to electricity demand
at the industrial zone,
electrificationin the rural area is
an important policy issue.

Through site visits in Fukushima City,
understanding of distributed energy
systems that are locally produced
and consumed was deepened.

Water treatment system

®Forming of organizations that
have local people as the main
stakeholders, and the role of the
governmentand the private sector

®Funding process and policy
support: cases in Japan where
local organizations are operating
small-scale power plant projects,
an important schemes in
electrification measures, etc..

Discussion points in dialogue
— Mapping issues and idea of action plan in the water treatment field

———® Localneeds

~Possibility of ion is

and specific

through policy dialogue~

Policy-side approach such

as planning
A Japanese
/ experiences and
technologies

(Ex: cooperation
among business
owners, citizens and
v government)

® Consideration of vision (basic concept)

® Main issues for realization and action
plans

® Strengthening local distributed energy
resource (industrial zone)

® Proposal of project scheme
® Calculation of CO2 emission reduction

® Combination with other projects

<Steps for formulating JCM project> (tentative)

Considering basic promotion concept (roadmap) by the government

are proposed

(tentative version)

(1) Proposal of a model scheme
(Installation at water treatment facility|
Consideration of electricity demand
Since electricity demand is higher
during the daytime, it combines well
with PV system.

System

Utilization of Japanese technologies
and panels by foreign manufacturers
(cost , performance)

(2) Items for promotion of renewable
energy (policy side: significance of
installation and preferential measures|
Example: Stable power supply

Development at water treatment facilities

Setting details of PV System in
new industrial zone

> Lowcarbon sewerage treatment

H Development within industrial zone
and surrounding areas

JCM project
formulation

low-carbon water treatment
plant and utilization of
generated sludge

system

4
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Workshop of Partnership for Low
Carbon Initiative in Ayeyarwady

Date January 25, 2017. 13:30~17:00

Place Meeting room of Pathein Industrial City, Pathein, Ayeyarwady

Program
Opening remark

Greeting & Speech (Myanmar side)
Opening & Greeting (Japanese side)
Presentations, Q&A, and Discussion

Closing Remark

Language
Interpretation between Burma and Japanese will be provided.

Presentations, Q&A, and Discussion

<Sessionl: Water treatment field>
® Key outcomes and future direction (Japanese side)
® Proposal of project(Japanese side)

® Lessons in Fukushima and Implications of city to city
cooperation (Japanese side)

® Current situation and policy perspectives of waste
(Myanmar side)

® Q&A, Discussion

-B2f & FHR-21




Presentation
(Japanese side)

® Key outcomes and future direction
® Proposal of project

® Lessons in Fukushima and
Implications of city to city cooperation

Workshop of Partnership for Low Carbon
Initiative in Ayeyarwady

Session1: Waste field

Key outcomes and future direction

L]
January 25, 2017
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Structure of Study

JAPAN - Myanmar
’ Platform for cooperation ‘
Project Mitsubishi
management Research Institute Inter-corporate
_ cooperation
Know-How of Fujita Myanmar Development
development Corporation & m @ Company of project
NaE&e, <
C A

Technologies | Fukushima Chamber

and products of Commerce Public-Private
&Industry Partnership for Low Cooperation
Carbon Initiative in
Ayeyarwad
K h ey Y Ayeyarwady Formulation
now-how ‘ Fukushima City - - Region, !
of policy Inter-city cooperation Pathein city of policy

(constructed via this project)

NEXT STEP | [ Projects by Japanese and ]

Myanmar Companies [ JCM scheme j

[using of low-carbonization and energy-saving technologies]

Background and Current Activities

Japanese technology and knowledge in the aspects
of industrial infrastructure, energy, and
environment are necessary in the development of
industrial zone in Pathein district.

Chief Minster Ayeyarwady Region visited - .
Japan April 201%/ 4 yReg <[Ch|ef Minister had chance to know challenges for

The dawn of economic development,
lack of knowledge and skills in various
fields is evident in Myanmar.

. - “Cutting-edge Environmental City” in Fukushima

City.
[ Letter of Intent (June 2015) ]Tto establish an inter-city cooperation with the city

From Chief Minster Ayeyarwady Region of Fukushima for building a sustainable low carbon

To Mayor of Fukushima City city.
- <FY2015>
® Local workshop (September 2015, Pathein)

® Workshop in Fukushima City (October 2015,

. . Fukushima City)

Startlng “Partnershlp for Low ® Discussion in Japan with visitors from Myanmar,

Carb Initiati in A dv” site visits (January 2016, Tokyo) )
arbon Initiative in Ayeyarwady” | e Local workshop (February 2016, Pathein)

<FY2016>
® Dialogue in workshop ® |ocal workshop (September 2016, Pathein)
(Pathein, and Fukushima) ° \éVorksh_op in _Fukushima City (October 2016,
. s ukushima City)
® Site visiting ® Discussion in Japan with visitors from Myanmar,
(Pathein, and Fukushima) site visits (January 2017, Tokyo)

® | ocal workshop (January 2017, Pathein)
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Snapshot of Inter-city cooperation

Workshop in Pathein City Meeting in Fukushima City

Networking event with Fukushima
Chamber of Commerce &Industry

wESTAWR

JCM Feasibility Study for Low-Carbon City
in Ayeyarwady Region, Myanmar
Goal of the study JCM Projects
B Finding candidate projects for Low ]
Carbon Initiative in new industrial Creating Low-
O Low-carbon waste treatment system l
O Low-carbon water and sewerage Economical and social
treatment system benefits in regional
B Formation of a low-carbon city development
under inter-city cooperation, as well
as public-private partnerships, and ol tanable |
. - . uliding a sustainable oW
formulation of JCM projects, will be e
promoted. (Local city model)
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Challenges of Low Carbon Initiative

(Tentative analysis)

Expectation of citv\
to-city cooperation,

Approaches

® Accelerating energy access (for

industry and local communities) Il and JCM
® GHG reduction in local development
® Knowledge (i.e.
policy) and
@y issues \ Technology transfer
® Vision, Master Plan (especially long
term ) ® Financial support
® Experience for best available solution
adapted to the current local situation I ® Platform for
(both of technology and policy) cooperation in
® Collaboration of public, private, and project base
community

Japanese experiences

« Japanese municipalities, based on past economic development, have experience-based knowledge of
challenges that cities face, and know-how of various solutions.

In Fukushima City, for instance, Fukushima City Comprehensive Plan is established on top of the
various plans in the city. The plan shows principles in urban development based on the characteristics
and issues of the city; it is composed of basic concept, basic plan, and action plan.

g
The basic concept shows an ideal vision of the city
and the direction of the policies, and defines the
structure of specific measures in the basic plan. Basic
Vision

Fukushima City

« In the action plan, the schedule, content, and Comprehensive Plan

funding for various projects are defined in detail.

Basic Plan
* Under the comprehensive plan, individual plans in
each policy sector are created in order to shape the
concept in comprehensive plan.
Action Plan

» The individual plans are associated
with each other; in Fukushima City,
development is promoted with each Individual Plans by Sector

In_dIVIduaI. p_OIICy Shanng the blg Ex: Fukushima City Regional Disaster Plan, Fukushima City Non-Industrial
picture (VISIOH). Waste Treatment Basic Plan, Fukushima City Basic Environmental Plan

Source: Fukushima City Comprehensive Plan, edited by MRI
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Key messages of dialogue (tentative version)

Project Development Using JCM Scheme ‘ ’ Framework for Supporting Project Deployment ‘

- Through Business Sector Collaboration - - Through Policy Dialogues -

Candidate projects in waste management field
iomass power plant in an industrial city

o Advanced development with local aspects

» Using advanced technologies will rapidly raise the area
to an advanced low-carbon Asian city, promoting a
new development model in Myanmar

« Great opportunity to promote a low-carbon city
(cutting-edge environmental city)

Partially building a power plant prior to attracting factories
Biomass power plant using rice husks is under consideration
(*Need to use rice husks from many rice mills in the local
area) i - ) )
Separation and disposal of garbage is a topic of government Building a sustainable low carbon city
interest: as the first step, the idea of collecting and co-firing: (Local city model)

plastic waste, etc. will be considered.

® Need for a Comprehensive Approach
« From Japanese experiences, a comprehensive

Candidate projects in water treatment field

! Water treatment plant with energy saving technology andi  framework for individual projects is necessary for
! PV in an industrial zone i developing renewable energy and waste management
: E projects.

« Solar power plant will be installed as an independent i ; R
distributed power source for a water treatment facility to be & ”<Areas for applying Japanesci experiences >
constructed in an industrial city. Comprehensive Regional Plan,” “Renewable Energy

—Development into low-carbon water treatment system can & Promotion Plan,” “Waste Management Plan,” awareness
be expected as well. building etc.

Promoting a low-carbon city (cutting-edge environmental city)
and Building a sustainable low carbon city (Local city model)

Fukushima City’s Future Vision

Contributing to the creation of a society that is
not dependent on nuclear power in the future

. .
Business
operators
Reduce global warming and Adoption of Recovery from the nuclear
develop alow-carbon, bl disaster
recycling-oriented society renewable
with minimal environmental energy
impact Promotion of town planning
for resistance to disasters and
Regional revitalization emergencies

A lively Advanced Environmental City
with an advanced level of local
production for local consumption based
on safe and reliable energy
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(tentative version)

Key approach for Low-Carbon City in Ayeyarwady Region

Promoting a low-carbon city (cutting-edge environmental city)

and Building a sustainable low carbon city (Local city model)

Partnership for Low

Carbon Initiative in E> — Business
Ayeyarwady
operators

Knowledge
(ie. policy) Reduce i Waste t
global warming and . aste to energy, energy
Transfer develop a low-carbon, Adoption of efficiency, with regional
Technology recycling-oriented society new conditions etc.
transfer with minimal environmental approach
lnif et Promotion of town

planning

Low-carbon & Sustainability

Formulation of JCM projects

To achieve a low-carbon, resilient and
sustainable city through city to city
collaboration under "Partnership for

Low-Carbon Initiative in Ayeyarwady,"

Workshop of Partnership for Low Carbon
Initiative in Ayeyarwady

Session2: Water treatment field

Lessons in Fukushima and
Implications of city to city
cooperation

January 25, 2017

Fukushima City
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Water Quality Conservation Policy in Fukushima City )

Status of “Sewerage Vision in Fukushima City”

Natlonal Level: New Sewerage Vision (July 2014)}

Prefectural Level : Initiative for the Development R
of Beautiful Water Environment
in Fukushima Prefecture (June 2010) Y,
N
l Municipal Level: Fukushima City Comprehensive Plan

(Basic Concept : 2011-2020)

Sewerage V|S|on in Fukushima City (2016-2025) Medium Term Plan
— Policy of Overall Sewerage Works —

Water Quality Conservation Policy in Fukushima City

Basic Principles of Sewerage Vision

Basic Principles of Sewerage Vision in Fukushima City
“Effort to create an environment-friendly beautiful city”
rg,
[ Pillar 1 : Beautiful city (Creation of an environment-friendly city) ] ’%

"Beautiful city” aims at promoting the creation of an environment-friendly city. Increase of sewage treatment facilities,
water quality conservation of public waters through combined sewer system improvement projects and reduction of
environmental burdens by utilizing sewerage resources were stipulated in basic principles of the Sewerage Visign.

[ Pillar 2 : Safe and secure city (Creation of a disaster-prevention/reduction city) ] ﬁ

"Safe and secure city” aims at promoting the creation of a disaster-prevention/reduction city. Basic principles of the
Vision set the goal to develop a rainwater management system to deal with frequent heavy rains and an earthquake-
proof sewerage system to create a disaster-proof safe city.

am

[ Pillar 3 : Continuing to live in (Creation of a sustainable city) J ﬁg}?
—

” Continuing to live in” means the creation of a sustainable city. Fukushima City will introduce appropriate
management and life extension of sewerage facilities as well as efficient management method to reinforce
management foundation of the sewerage system. Also, easy-to-understand information will be provided for citizens to
understand the sewerage system, which helps implement sewerage projects in a sustainable way. The goal ,through
these measures, is to create a city people love to live in for a long time, according to basic principles of the Vision.

55

I1-B i & ##w-28



Water Conservation Policy in Fukushima City

Rural Sewerage Systems:

Small-scale Wastewater Facilities for Rural
Communities

Providing low-density population districts with large-
scale sewage systems is costly. Therefore, the
installation of small-scale sewage systems is being

promoted for small rural villages.
(Source: https://www.env.go.jp/en/water/wq/lakes/method.html )

Drainage treatment plant in Oda District Drainage treatrﬁent plant in Yamaguchi District

Enlightenment of Awa
~Reforming the mindset of companies towards drainage treatment~
Industry associations proactively learn and collect information
about drainage treatment measures including amendment of the
Law. Such efforts can be accomplished in Fukushima (Japan).

Task force meeting in the Chamber of Commerce

Facility tour organized by the Chamber of Commerce
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Water Conservation Policy in Fukushima City \,‘

Monthly water quality measurement and water contamination
surveillance are conducted for major rivers (17 rivers and 23 points)
in Fukushima City.

Checking drainage from
the office during on-site
inspection

Collecting water from the river for water quality
measurement

\
Water Conservation Policy in Fukushima City }

Environment beautification organizations (about
220 organizations including companies, shops
and neighborhood associations)

River protection organizations (about 50
organizations including neighborhood
associations and cooperatives)
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Enlightenment of Awareness

~Environmental Education at Elementary Schools~

[Torikawa Elementary School in Fukushima City]

Fukushima City’s Future Vision

Contributing to the creation of a society that is
not dependent on nuclear power in the future

W Business
operators

Reduce global warming and Adoption of
develop a low-carbon, recycling- renewable
oriented society with minimal energy
environmental impact
Promotion of town planning for
Regional revitalization resistance to disasters and
emergencies

A lively Advanced Environmental City
with an advanced level of local
production for local consumption based
on safe and reliable energy

Recovery from the nuclear disaster
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Fukushima City Next-generation Energy Park Plan

The Ministry of Economy, Trade and Industry’s Agency for
Natural Resources and Energy authorizes on October 30, 2015

s
4 1. JR Fukushima Station ) /2. Industrial Exchange Plaza\ 3. Ara River Clean Center

A i Y

Solar power generation facilities The Permanent Exhibition Room includes an area Aiming for the local generation and consumption of
here visitors can learn about various types \_ renewable energy, surplus power is supplied. )

wi of
\ / \ renewable ener; /
N

5. Tsuchiyu-Onsen Higashikarasu River Hydro power Plant
And Tsuchiyu-Onsen No. 16 Source Binary Cycle Power Plant

e 2

4. Village of Four Seasons small
hydro power generation facility

= =
The Village of Four Seasons’ small hydro power Small hydro power plant utilizes The existing hot spring instead of digging
generation facility leverages local resources and the check dams a thermal well for power generation.
\ technologies of a local corporations . J \_ )

Promoting the Installation of Renewable
Energy Power Generation Equipment, Etc.
We are installing solar power generation equipment with
storage cells at designated evacuation centers on a priority

basis and promoting the expansion of disaster-prevention base
functions and adoption of renewable energy.

Number of installations
as of March 31, 2016:
14/145 facilities

¢

2040 (long-term target):
145/145 facilities=100%
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Solar Power Generation System Subsidy Program

We are providing subsidies for the installation of residential
solar power generation systems to encourage households to
adopt renewable energy.

1) Subsidy amount: 30,000 yen/kW
Upper limit: 4kW/120,000 yen

2) Number of subsidies: Around
600/year

Numerical Targets and Progress of

Renewable Energy Scheme in Fukushima City

FY2013  FY2014 FY2015 FY2020 FY2030 FY2040
Index . Note
(actual)  (actual) (actual) target mid-term long-term

E I Percentage of renewable

nergy seli- energy electricity in the total
suficianey 235% 27.8% 28.0% 30.0% 40.0% = 50.0% oo emonn

the City.
Penetration rate Percentage of
establishments which
of energy self- introduced self-consumption
consumption 5.5% 9.7% 9.7% 20.0% 60.0%  100.0% type renewable enerdy
R power facilities in
type f_aCI|I'(I_e_S establishments including
[public facility] shelters in the City
Total number of
facilities 8 14 14 30 88 145
Penetration rate Percentage of residential
of energy self- houses which _imroduced
consumption 54% 6.2%  6.8% 13.0% 25.0%  40.0% o reweroycampenat
type facilities all single-family houses in
[private homes] thelGity
Total number of
4,378 5,021 5,513 10,000 20,000 31,000

of housing units
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Initiatives by Business Operators

Mega solar projects utilizing idle land

. ,' ; ?_0 ‘4 | ‘
Large-scale solar power generation facility in Fukushima City
(Photograph provided by Apollo Gas Co., Ltd.)

Work shop, 2nd

Workshop of Partnership for Low Carbon
Initiative in Ayeyarwady

Water Treatment

January 25, 2017
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Subsidy condition: Inducing “low CO, emission technologies”

Strategyl
Solar power generation

/[ éif
’. ’. ’. ’m Layout over treatment tank
llll llll llll llll (Water purification facility)
¢ Use for onsite,
» L ] I orsellasnatlonal grid
® &
ﬁw' R

Strategy2
Without aeration wastewater treatment
system

Common treatment
=Aeration

Save 50% of electricity for wastewater
treatment

Strategy2 Without aeration wastewater treatment system

Common treatment DHS System
Raw water Raw water
Primary Primary
Sedimentation Sedimentation
Aeration tank DHS Filtration tank

Secondary S ary
Sedimentation Sedj tion
Sludge treatment | Sludge treatment I

Treated water Treated water

<Characteristic>

No need for aeration (less energy consumption)
Less sludge generation

Easy maintenance m
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General Public Wastewater System

Piping in the village and long distance piping required
Long distance piping is
expensive to construct
Village N Village
Long Piping
ong Piping

Wastewater Treatment Facility

Long Piping
Long Piping

Village Village

With apply for JCM scheme

Japanese JCM Conclusion Myanmar
Government -— Government
Subsidy ] Report
| v |
EPC Sub EPC Japanese Company
CormpEmy (V) Contract (EPC)
EPC
Company (WWTP)
SPC scheme

O&M contract
Capital

nvestment Japanese
0, o s e e e e e
expense
Cap|£a| = --_JQVEStT_enE_ Myanmar
49% dividend Company

Agreement for water management Agreement for electric power sales

Management company of Pathein Industrial City -
71
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Presentation
(Myanmar side)

® Current situation and policy
perspectives of waste
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NAust 1 ‘,:"‘r'l'f","'-‘ men
ZONE [A-1] |

ZONE[A-2] |

[ Forecast Industrles ;

v ‘ PI\THEIN

INDUSTRII\L CITY ¢
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Full support from the Ayeyarwaddy Regional

GOVERNMENT

-Military -Semi Civilian -Previous Government 5-year
Government Government took term, had established 7 new
assumed state officein 2011 industrial zones with
responsibility extension of existing 18 zones.
-Industrialisation -Industrialisation -New laws and regulations
market has been market has only enacted to make the country
partially opened to shown significant investor friendly.

outside world changes

Despite the government efforts, Industrial zones in Myanmar suffer
-Poor management and
-Bad infrastructure due to the lack of private sector involvement in developing the zones.

~ STRONGTRACKRECORD

PIC can draw upon and expand the existing strong ties with multinational and
domestic corporations to develop a much enhanced manufacturing sector.

SUCCEEDED

- Started Land acquisition - Received MIC permit

- Finalized design report - Ground Breaking
- Support from Regional Goverment ' < MARCH 2019
- Feasibility Study successfully carried out Eivte suvccessfully sarpleciogt

- Phase Completion

FIRST OF ITS KIND, AYEYARWADDY DEVELOPMENT CO.,, LTD IS
DEVELOPING INDUSTRIAL ZONE IN PATHEIN WITH PROPER
PLANNING WHICH WILL LEAD TO GETTING BACK MIGRANT
WORKERS HOME, CREATE JOB OPPORTUNITIES AND DEVELOP
THE REGION, AND THEREFORE RECEIVED FULL SUPPORT
FROM THE REGIONAL GOVERNMENT SINCE 2012.

WITH THE REGIONAL GOVERNMENT'S CONTINUOUS
SUPPORT, AYEYARWADDY DEVELOPMENT CO,, LTD

HAS SUCCESSFULLY CARRIED OUT THEIR STAGES OF PROJECT
PLAN AS SHOWN:

13
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INFRASTRUCTURE and
UTILITIES Availability

HIGH QUALITY INFRASTRUCTURES AND LINKAGES
State-of-the-art infrastructure services, including power, water, wastewater,
telecommunication and transport linkages will be provided to investors.

RAW WATER SUPPLY
e 23,000 m® per day

CLEAN WATER SUPPLY
¢ Treatment capacity of 24,000 m® per day

ELECTRICITY SUPPLY
e 120 MW Electricity Supply
o Electrical supply system (33kV overhead distribution line)

INDUSTRIAL ELECTRICITY RATE

Electricity charge rate for Industrial users is K75 per unit up to 500 units, K100 from 501 to
- 10,000 units, K125 from 10,001 to 50,000 units, and K150 from 50,001 to 300,000 units.

Above 300,000 units, the unit price will drop to K100.

WASTE WATER TREATMENT
e Treatment capacity of 22,000 m® per day

COMMUNICATION ACCESS
2 o Telephone lines, Data communication leased line and ISP
shall be available from MPT or / and Telenor?

ROAD SYSTEM

o Primary road 4-lane with 116ft right-of-way, passing the center of the site

e Secondary road 4-lane with 87 ft right-of-way, passing the center of the site

e Service road 2-lane with 54 ft right-of-way, serving as inner road access
for land plots inside each large street block

FLOOD CONTROL SYSTEM

o Reinforced concrete drainage pipe with manhole
e Dike Wall

e Retention Pond
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