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T E-8

Distribution Option Plans Considering Water from Kokkowa and Reservoir System for Zone 1

Distribution of water in case of various option plans considering treated water from Kokkowa system
and water from Reservoir system for Zone 1 is explained through Figures given below. The length of

distribution pipes in corresponding plan is given in Tables below.

Table Facilities Considered for Cost Comparison of Various Distribution Plans

Plan-0 Plan-1
Item . (JICA-YCDC Plan-2 Plan-3 Plan-4
(Original) . .
discussion)
Pump
Replacement in
Yequ
Repair of Repair of Kokine SR Kokine SR Kokine SR
Considered Kokine ** Kokine ** Replacement Replacement Replacement
facility (8.3 MGD) (23.6 MGD) (16.0 MGD)
in 2025 for Central SR Central SR Central SR 0 Central SR
con  [(B3MCD) |(B3MGD) _ (ssMeD) | |(.7MeD)
comparison Dls_trlbutlon Dls_trlbutlon DIS.tI’IbUtlon Dls_trlbutlon Dls_trlbutlon
Main (Low Main (Low Main (Low Main (Low Main (Low
Zone) Zone) Zone) Zone) Zone)
Distribution Distribution Distribution Distribution Distribution
Main (High Main (High Main (High Main (High Main (High
Zone) Zone) Zone) Zone Zone)
51.016 52.932 59.001 56.528 51.693
Construction Pipe: 44.779 Pipe: 44.779 Pipe: 48.374 Pipe: 45.900 Pipe: 41.020
Cost Mil. Cen SR: 3.737 Cen SR: 3.737 Cen SR: 6.890 Cen SR: 3.468
usD Ko SR: 2.500* Ko SR: 2.500* Ko SR: 3.737 Ko SR: 10.628 Ko SR: 7.205
E&M: 1.916

Note: **In Plan 1 and 0: Reconstruction of Kokine SR with capacity of 15.3 MGD if required: 6.89 million

USD.

*Repair cost considering 25% of total construction cost: about 2.5 million USD
Source: JICA Study Team
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[Plan-0 (Original Plan)]

Figure 0 Schematic Diagram Showing Distribution Plan 0

Table 0 Length of Planned Distribution Main Pipe in Zone 1 in Case of Plan 0
(Kokine SR supplies to Low Subzone and Central SR Supplies to High Subzone)

Length of New Pipe New Pipe Total Length of
Pipe Diameter | Existing Pipe L_e iy Lengtr_] . Rropp 2 .
(mm) to be Used (m) Gravity (Low) Pump (High) Distribution Main
Zone (m) Zone (m) (m)
) ®) (4) (2+3+4)
200 1,181 1,181
300 1,647 5,836 7,483
2,368
400 | (823 Gravity + 7,663 4,446 14,477
1545 Pump)

450 252 252

500 893 (Pump) 7,126 4,588 12,607

600 3,863 1,603 5,466

800 4,938 2,252 7,190

900 1,369 1,369

1,000 1,862 826 2,687
1,200 10,738 377 11,115
1,400 455 455
1,800 156 156
2,000 223 223
Grand Total 3,261 38,468 22,932 64,661

Railway crossing: Dia. 600 and Dia.1200
Source: JICA Study Team
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[Plan-1]

Figure 1 Schematic Diagram Showing Distribution Plan 1

Table 1 Length of Planned Distribution Main Pipe in Zone 1 in Case of Plan 1
(Kokine SR Supplies to Low Subzone and Central SR Supplies to High Subzone)

Length of New Pipe New Pipe Total Length of
Pipe Diameter | Existing Pipe L_e iy Lengtr_] . Rropp 2 .
(mm) to be Used (m) Gravity (Low) Pump (High) Distribution Main
Zone (m) Zone (m) (m)
) ®) (4) (2+3+4)
200 1,181 1,181
300 1,647 5,836 7,483
2,368
400 | (823 Gravity + 7,663 4,446 14,477
1545 Pump)

450 252 252

500 893 (Pump) 7,126 4,588 12,607

600 3,863 1,603 5,466

800 4,938 2,252 7,190

900 1,369 1,369

1,000 1,862 826 2,687
1,200 10,738 377 11,115
1,400 455 455
1,800 156 156
2,000 223 223
Grand Total 3,261 38,468 22,932 64,661

Railway crossing: Dia.600 and Dia.1200
Source: JICA Study Team
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[Plan-2]

Figure 2 Schematic Diagram Showing Distribution Plan 2

Table 2 Length of Planned Distribution Main Pipe in Zone 1 in Case of Plan 2
(Kokine SR Supplies to High Subzone and Central SR Supplies to Low Subzone)

Length of New Pipe New Pipe Total Length of
Pipe Diameter | Existing Pipe L_e iy Lengtr_] . Rropp 2 .
(mm) to be Used (m) Gravity (Low) Pump (High) Distribution Main
Zone (m) Zone (m) (m)
) ®) (4) (2+3+4)
300 3,336 6,586 9,922
283 (Gravit

400 154é (Pum?cg 4,447 4,309 10,584

500 893 (Pump) 3,132 5,126 9,151

600 2,885 2,000 4,885

800 4,211 2,700 6,911

900 871 871

1,000 3,662 3,662

1,200 2,494 1,007 3,501

1,300 1,182 1,182

1,400 593 1,087 1,680

1,500 102 102

1,800 2,455 2,455

2,000 2,340 2,340

Grand Total 2,721 31,608 22,917 57,246

Railway crossing: Dia.1200 and Dia.2000
Source: JICA Study Team
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[Plan-3]

Figure 3 Schematic Diagram Showing Distribution Plan 3

Table 3 Length of Planned Distribution Main Pipe in Zone 1 in Case of Plan 3
(Kokine SR Supplies to both High Subzone and Low Subzone)

Length of New Pipe New Pipe Total Length of
Pipe Diameter | Existing Pipe L_e iy Lengtr_] . Rropp 2 .
(mm) to be Used (m) Gravity (Low) Pump (High) Distribution Main
Zone (m) Zone (m) (m)
) ®) (4) (2+3+4)
300 1,647 6,586 8,233
823 (Gravit
400 154é (Pum?cg 7,663 4,309 14,340
450 252 252
500 893 (Pump) 7,126 5,126 13,145
600 3,863 2,000 5,863
800 4,938 2,700 7,638
900
1,000 1,862 1,862
1,200 10,738 1,007 11,745
1,300
1,400 1,087 1,087
1,500 102 102
1,800 156 156
2,000 223 223
Grand Total 3,261 38,468 22,917 64,646

Railway crossing: Dia.600 and Dia.1800
Source: JICA Study Team
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[Plan-4]

Figure 4 Schematic Diagram Showing Distribution Plan 4

Table 4 Length of Planned Distribution Main Pipe in Zone 1 in Case of Plan 4
(Kokine SR Supplies to High Subzone, and Eastern and Western Part of Low Subzone and
Central SR Supplies to Southern Part of Low Subzone)

New Pipe New Pipe .
_ Length of Length Length New Pipe Total Length of
Pipe L - . . Length Proposed
. Existing Pipe | Gravity (Low) | Gravity (Low) . Lo .
Diameter Pump (High) | Distribution Main
(mm) to be Used (m) Zone from Zone from Zone (m) (m)
Kokine (m) Central (m)
(2) (3) 4) (5) (2+3+4+5)
300 1,959 1,248 6,586 9,793
823 (Gravity)
400 1545 (Pump) 1,712 5,681 4,309 14,070
500 893 (Pump) 4,668 330 5,126 11,017
600 2,045 1,255 2,000 5,300
700 1,412 1,412
800 2,314 2,655 2,700 7,669
1,000 932 958 1,890
1,100 5,818 5,818
1,200 798 1,007 1,805
1,400 225 1,544 1,087 2,856
1,500 102 102
Grand 3,261 19,673 15,881 22,917 61,732
Total

Railway crossing: Dia.600 and Dia.1200
Source: JICA Study Team
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24 | Assistant Computer Planner 3
25 | Senior Clerk 31
26 | Accountant 3 2
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33 | Filing & Copying -
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The Guidance for the Management of Safety for Construction Works

in Japanese ODA Projects

Chapter 1 General Rules

1.1 Purpose

The Guidance contain the basic policies for safety management, and technical guidance on
specific methods for safe execution of works in order to prevent occupational accidents and
public accidents on ODA construction projects for public and other facilities.

By fully understanding these Guidance and complying with the regulation therein, Project
Stakeholders will be in a position to respect the basic human rights of all parties involved in
ODA construction projects. This will help prevent the occurrence of occupational and
public accidents by creating a culture of safety, and help realize social development in
the recipient country. This is the purpose of these Guidance.

1.1.2 Composition of the Guidance
The Guidance are composed of the following six chapters:

Chapter 1 General Rules
Chapter 2 Basic Policies for Safety Management
Chapter 3 Contents of the “Safety Plan”
Chapter 4 Contents of the “Method Statements on Safety”
Chapter 5 Technical Guidance for Safe Execution (by the Type of Work)
Chapter 6 Technical Guidance for Safe Execution (by the Type of Accident)

Chapter 2 Basic Policies for Safety Management
2.1 Basic Principles of Safety Management

2.1.1 Basic principle 1: Safety is a top priority
All Project Stakeholders shall put top priority on safety and use their best endeavors to
eliminate the occurrence of accidents.

2.1.2 Basic principle 2: Elimination of causes

The Contractor shall identify every possible danger in each process of construction work, and
examine, analyze and eliminate the causes of such danger and take appropriate action to
ensure the safe execution of the work.

2.1.3 Basic principle 3: Thorough precautions

The Contractor shall give consideration to in advance the inherent risk of accidents at each
stage of construction work, review appropriate measures to cope with such risks, and
commence work once these preventive measures have been implemented.
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2.1.4 Basic principle 4: Thorough compliance with relevant laws and regulations
In addition to following the Guidance, the Contractors

shall conduct ODA Projects in compliance with all

related laws and regulations of the recipient country.

The Republic of the Union of Myanmar
The Labor Organization Law
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Chart of Industrial Safety and Health Act and related government Ordinance -JAPAN-

THE CONSTITUTION OF JAPAN Article 27.
All people shall have the right and the obligationto work.
Standards for wages, hours, rest and other working conditions shall be fixed by law.
Children shall not be exploited.

Labor Standards Law Ordinance for Enforcement of the Labor Standards Act
Regulations on Labour Standards for Minors
Equal Employment Regulations on Labour Standards for Women
Opportunity Act

Industrial Safety and Health Law

| Occupational Safety and Health Management System |

Enforcement Order of the Industrial Safety and Health Act

| Ordinance on Industrial Safety and Health I

{ Ordinance on Safety of Boilers and Pressure Vessels |

| The Safety Ordinance for Cranes |

[ The Safety Ordinance for Gondola ‘

| Ordinance on Prevention of Organic Solvent Poisoning |

| Ordinance on Prevention of Lead Poisoning

{ Ordinance on Prevention of Tetraalkyl Lead Poisoning

[ Ordinance on Prevention of Hazards Due toSpecified Chemical Substances

[ Ordinance on Safety and Health of Work under High Pressure

[ Ordinance on Prevention of lonizing Radiation Hazards

[ Ordinance on Health Standards in the Office

I Ordinance on Prevention of Hazards Due to Dust

[ Ordinance on Authorized Inspection Agency, etc.

I Ordinance on Examination of Machines and Other Equipment

[ Ordinance on Industrial Safety Consultants and Industrial Health Consultants

[ Ordinance on Prevention of Health Impairment due to Asbestos

| Working Environment Measurement Law |

| Enforcement Ordinance of Pneumoconiosis Law

| Industrial Accident Compensation Insurance Law |
| Industrial Accident Prevention Organization Law |

| Employmentinsurance Law ]
| WorkerDispatch Law |
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2.1.5 Basic principle 5: Thorough prevention of public accidents

All Project Stakeholders shall implement
safety management measures taking the
interests of third parties duly into
consideration in order to prevent public
accidents.

2.1.6 Basic principle 6: Thorough implementation of PDCA cycle for safety management

The basic principle of PDCA for safety management
shall be the cycle of "Plan, Do, Check, Act" with
"Plan" being the process of establishing the Safety
Plan and its Method Statements on Safety, "Do"
being the specific implementation of the plan thus
established, "Check™ being the observation and
confirmation of the safety management process, and
"Act" being the implementation of improvements to
the implemented plans based on the past
performance to ensure the continuous development
of field site safety standards. The cycle of these
processes shall be defined as PDCA for safety
management. The Contractor shall have chief
responsibility for the implementation of safety
management.

Plan Do

Act Check

2.1.7 Basic principle 7: Thorough sharing of information
All Project Stakeholders shall share all safety-related information they possess in a manner

and at times as appropriate in the circumstances.

2.1.8 Basic principle 8: Thorough participation of all Project Stakeholders
All Project Stakeholders shall actively participate in activities related to safety management

at construction sites.
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Chapter 3 Contents of the “Safety Plan”
3.1 Composition of the Safety Plan

3.1.1 Items for inclusion in the Safety Plan
A typical Safety Plan shall comprise of the following:
(1) Basic Policies for Safety Management
(2) Internal Organizational Structure for Safety Management
(3) Promotion of the PDCA Cycle
(4) Monitoring
(5) Safety Education and Training
(6) Voluntary Safety Management Activities
(7) Sharing Information
(8) Response to Emergencies and Unforeseen Circumstances

Chapter 4 Contents of the “Method Statements on Safety”
4.1 Composition of the “Method Statements on Safety”

4.1.1 Items for inclusion in a “Method Statements on Safety”
The Contractor shall formulate a Method Statements on Safety for each type of work based on
the design or documents implementing the design in order to accurately and efficiently
undertake work, maintain a safe working environment and prevent any unsafe action by
workers. The Contractor shall incorporate the following items in any Method Statements on
Safety:
(1) Construction plant and machinery
The Contractor shall include the specifications and quantity of any construction plant
and machinery to be used for the works.
(2) Equipment and tools
The Contractor shall include any equipment and tools to be used for the works.
(3) Materials
The Contractor shall include the specifications and quantities of any major materials to
be used for the works.
(4) Necessary qualifications and licenses
The Contractor shall include the required qualifications and licenses required for each
type of work.
(5) The order of command for the works
The Contractor shall include the order of command for the works specifying the
relevant supervisors for each type of works. At times, the process for monitoring the
implementation of works may be unclear, especially in cases involving subcontractors.
As such, in order to avoid any confusion, the Method Statements on Safety should
specify the relevant supervisors for each type of work (including subcontract works).
(6) Work items
The Contractor shall categorize each item of work and set them out according to the
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works schedule.

(7) Procedure for the execution of the works

The Contractor shall specify the procedure for the execution of major work operations

for each type of work.
(8) Foreseeable risks

The Contractor shall include all foreseeable risks for each work item.
(9) Precautionary measures

The Contractor shall review and include precautionary measures to prevent occurrence
of foreseeable risks, including information on the type of protective gear required for

the works.

4.1.2 Method Statements on Safety - Template

Method Statements on Safety [Enter the type of work or Project name]

machinery

(1) Construction plant and

[Enter the specifications and quantity of construction
machines to be used in the work. |

(2) Equipment and tools

[Enter the equipment and tools to be used in the work.]

(3) Construction materials

| Enter the specifications and quantities of major materials to
be used in the work.]

and licences

(4) Necessary qualifications

[Enter the qualifications or licenses necessary for the work.|

(including names of
SUPETvVisors)

(5) Order of command

[ Enter the name of supervisors for each section of work. ]

(6) Work items

(7) Procedure for
the execution of the
works

(8) Foreseeable risks

(9) Precautionary
measures

[Enter the work
items classified
into the unit work
according to the
order in the works

schedule.]

[Enter the
procedure for the
execution of the
major work
operations for each

type of work item.]

[Enter the
foreseeable risks for
each work item. |

[Enter the
countermeasures to
prevent the foreseeable
risks and the necessary
protective gear:|
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4.2 Applicable Standards for the ""Technical Guidance for Safe Execution of Works"

4.2.3 Checklist for foreseeable risks

1) Does the work involve a risk that workers will fall from high places?

2) Does the work involve a risk that flying or falling objects will hit workers?

3) Does the work involve a risk that workers will be crushed by the collapse or fall of
sediment or structures?

4) Does the work involve a risk that workers will be caught or entangled by machines or
structures?

5) Does the work involve a risk of explosion?

6) Does the work involve a risk of fire?

7) Does the work involve a risk that the general public or any other third party will suffer
adverse effects?

8) Does the work involve a risk that underground facilities, aerial lines, or surrounding
facilities will be damaged?

9) Does the work involve the risk of traffic accidents?

Dump truck is going back without checking back side...
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Chapter 5 Technical Guidance for Safe Execution (by the Type of Work)
5.1.2 Key points for excavation work

5.1.2.1 Prevention of ground collapse

(1) The Contractor shall have excavation
work undertaken strictly in accordance
with the instructions of the responsible
supervisor and in accordance with the
excavation procedure and methods.

(2) The Contractor shall not place or store
excavated earth and sand near excavated
slopes. In case the earth and sand has to
be temporarily stored near an excavated
slope, the Contractor shall take
appropriate measures to prevent collapse
of the excavated slope or falling of the
earth and sand into the excavated area.

(3) When the surface of the ground falls as a
result of rain, wind or water flowing from
the ground surface to the excavation site,
the Contractor shall implement protective
measures such as covering the slope
surface with protective sheets or nets.

(4) The responsible supervisor shall
immediately evacuate workers to a safe
place when there is a risk of ground
collapse or landslide.

(5) The Contractor shall cancel excavation work when there is a risk that workers will be
exposed to danger during those excavation works as a result of bad weather such as
strong wind or rainstorms.

(6) When bad weather due to sudden change or a natural disaster occurs, the responsible
supervisor shall immediately suspend the work and evacuate workers to a safe place.
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5.1.2.5 Prevention of public accidents and traffic accidents

(1) When work is undertaken on a public road, the Contractor shall adopt appropriate
measures to prevent the entry of unauthorized personnel including third parties into the
work area, such as barricading the work site and stationing the watch-personnel and
traffic-control personnel.

(2) When work is undertaken on a public road, workers shall wear reflector vests.

(3) Where buried utilities or facilities are located under the ground of a work site or where
excavation is undertaken in the ground near a structure, then if damage to those utilities,
facilities or structures by overturning or collapsing is likely, the Contractor shall take
appropriate  measures prior to the
commencement of work, so as to prevent
the risk, such as the relocation or
reinforcement of the utilities, facilities or
structures.

(4) When earth and sand is backfilled over
buried utilities or facilities, the
Contractor shall undertake backfilling
undertake according to the
predetermined specifications, without
applying unsymmetrical pressure or
damaging the buried utilities or facilities.

5.1.2.6 Working environment

(1) Where there is seepage water at or an inflow of surface water to a work site, the
Contractor shall properly treat such water prior to the commencement of any work.

(2) The Contractor shall provide lighting strong enough to ensure safe excavation at the
excavation site, taking into account the depth of excavation and the working
environment.

(3) When powder dust is generated from work, workers shall wear protective gear such as
respirators when undertaking the work.

(4) When loud noise is generated from the works, workers shall wear protective gear such
as earplugs when undertaking the work. Since verbal communication is difficult in such

circumstances, the Contractor shall
determine an alternative means of
communication in advance.

(5) The Contractor shall install ventilation
equipment as required to properly
maintain the air quality at an excavation
site. Particularly when a mechanical
apparatus that houses an internal
combustion engine is installed at an
excavation site, installation of ventilation
equipment is necessary to prevent
accidents by exhaust gas poisoning.
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5.1.2.7 Inspection of excavation sites
(1) The Contractor shall inspect the ground and the area surrounding at an excavation site
as follows:
1) Inspection timing
a) Before the start of work and at the beginning of each work shift
b) After the occurrence of heavy rain or an earthquake
2) Items to be checked
a) The ground to be excavated
b) The condition of seepage water at an excavation site
(2) In case the ground inspection indicates a risk of ground failure, the responsible
supervisor shall immediately suspend excavation work and take appropriate anti-failure
measures. The Contractor shall clarify the appropriate method of excavation or means to
prevent ground failure taking into account the particular ground conditions, and resume
the work only after confirming there is
no likelihood of ground failure.
(3) The Contractor shall ensure that
mechanical ~ equipment  such  as
excavation machines or rock drills
undergo predetermined inspection before
the commencement of work and at any
predetermined time, so as to ensure that
equipment is free of all defects. The
Contractor shall immediately remove or
repair any equipment that is found to be
defective, prior to the start of work.

5.1.3 Key points for cofferdam and timbering

5.1.3.1 When installing cofferdam and timbering, the Contractor shall:
(1) Install cofferdam and timbering in accordance with the predetermined sequences.

(2) Commence excavation only after it is clear that the necessary structural of the
cofferdam and timbering have been precisely safely installed in their correct positions.
(3) Firmly fix the cofferdam wall and timbering to prevent dislocation caused by vibrations
and/or other external forces such as
excavation works. In addition, the
Contractor shall align the structural of all
timbering in a linear fashion and normal

to the cofferdam wall.

(4) Not place heavy materials on the
structural of the timbering.

(5) Not use the timbering structural for
suspension used in the protection of
buried utilities or facilities unless
otherwise specified. The Contractor shall

install another structural columns suspended for purpose of protection separately from
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the timbering.

(6) Regularly inspect the cofferdam walls and timbering for deformation of the structural,
slackening of the fastening portions, or changes in groundwater or the surrounding
ground level of the cofferdam wall and timbering during the construction. The
Contractor shall undertake such inspections even during a period when no work is being
undertaken.

(7) Ensure that when any anomaly is observed in the cofferdam wall and timbering, the
responsible supervisor shall immediately evacuate workers to a safe place and take
all necessary action to cope with the observed abnormal phenomenon. The responsible
supervisor shall notify the appropriate manager in charge of the work suspension and
also take appropriate action while the work is suspended.
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5.8 Work where there is danger of oxygen deficiency

5.8.1 Key points for the preparation stage

5.8.1.1 Understanding of the conditions for construction
The Contractor shall take appropriate measures that assume oxygen levels are deficient when
undertaking works in the following circumstances:

1) Wells, open caissons, shafts, tunnels, pneumatic caissons and other similar places that
have not been used for a long period of time

2) The insides of those places listed in 1) above, that are in contact with or either lead to
the following layers:

a) Sand gravel layers that have impermeable layers located right above, which have
little or no water content or running water

b) Strata containing ferrous salts or first manganese salts

c) Strata containing methane, ethane or butane

d) Strata gushing out or likely to gush out with carbonated water

e) Sludge layers

3) Cisterns, conduits, manholes and pits

4) The insides of cisterns, conduits, manholes and pits where rainwater, river water, or
seepage water stagnates or previously stagnated at some point in time.

5) The insides of tanks, holds, cisterns, pipes, conduits, manholes, ditches, pits in which
human waste, sapropel, sludge, pulp liquid, or other corroded or easily decomposable
substances are contained or were once contained.

6) An excavation work site, a pile foundation work site or surroundings, where
construction by a pneumatic method is or once was carried out .

7) Places where work is undertaken with internal combustion engines of construction
machines operated in a closed environment.

‘ 21%
18% 16%

12% 10%

A

: : :

Instantly unconscious,

Safe limit, Increase in Dizziness, Facial pallor, Fainting faint,
Requires breathing Nausea, muscle Unconsciousn  died within Respiratory arrest,
continuous and pulse Weakness, ess,Vomiting  7-8 minutes died in 6 minutes
ventilation Headache, falling off

Nausea, (death lead)

Vomiting
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5.8.1.2 Procedure for execution of the works

The Contractor shall specify in advance the procedure for execution of the works and the
supervisors responsible for work to be undertaken where there is a danger of oxygen
deficiency, taking into account the relevant conditions for construction and other relevant
factors.

5.8.1.3 Measurement of the working environment

The Contractor shall specify in advance the timing and method for measuring oxygen
concentration, and the procedure when the management concentrations in various working
environments is to be applied.

5.8.1.4 Advance training to workers
The Contractor shall provide training to workers undertaking work in areas where there is a
risk of oxygen deficiency on:

1) The influence of oxygen deficiency on the human body and the related symptoms

2) Usage of protective gear including a respirator

3) Evacuation in the event of accident and methods of emergency treatment

Less than 18% of . .
. Oxygen deficiency
oxygen concentration
symptom

in the air :: \ y
:: { '

More than 1/100,000 of
Hydrogen sulfide
concentrationin the air

Hydrogen sulfide
addiction

5.8.1.5 Protective gear

Workers shall wear safety helmets and protective gear to protect their feet when undertaking
work. Where toxic gas exists, they shall wear gas masks or respirators. They shall use safety
belts when working at places where they may fall.

5.8.2 Key points for working in places where there is a risk of oxygen deficiency
The Contractor shall:

(1) Install and maintain measurement equipment necessary to measure gas concentration in
the working environment, when working in places where there is a risk of oxygen
deficiency.

(2) Undertake measurements of the working environment when undertaking work in places
where there is a risk of oxygen deficiency, prior to the start of each and every work shift.
If the measurement result exceeds the management standard, the Contractor shall
immediately take necessary measures and ensure that no work is undertaken until the
measurement reading shows a value below the standard value.

(3) Comply with the following requirements when measuring the working environment:

1) When entering the measuring area, protective gear such as respirators shall be worn
so as not to directly breathe in the air in the measuring area.
2) Measurements shall not be made by a single worker only; they shall be made always
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with the appropriate watch-personnel stationed.

(4) Always maintain ventilation when work is undertaken at a place where there is a risk of
oxygen deficiency.

(5) Provide protective gear including respirators, evacuation tools including ladders and
ropes, and other appliances necessary for rescue, when work is undertaken at a place
where there is a risk of oxygen deficiency.

(6) Take measures to prevent unauthorized access in areas where there is a risk of oxygen
deficiency, and post relevant signs.

(7) Ensure that the supervisor responsible immediately suspends the work whenever there
is the potential for oxygen deficiency and evacuates workers to a safe place.

(8) Ensure that rescue crew use protecting gear (such as respirators) when rescuing victims
of oxygen deficiency and take measures to prevent secondary accidents.

(9) Ensure that work is always undertaken with constant ventilation, when working in a
closed space where an internal combustion engine of a construction machine is being
operated.
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Chapter 6 Technical Guidance for Safe Execution (by the Type of Accident)

6.1 Measures for Prevention of Fall Accidents

6.1.1 General rules

6.1.2 Scaffolding
6.1.2.1 Structure and materials of scaffolding
The Contractor shall:
(1) Analyze the structural strength

When undertaking work at a place more than
two meters above ground level, the Contractor
shall construct scaffolding prior to the
execution of the works and ensure that
workers wear safety helmets when conducting
the works.

Where it is impossible to construct scaffolding,
workers shall use protective gear such as
safety belts, fall arrestors and other anti-fall
gear. The Contractor shall affix handrails,
main ropes and other equipment as appropriate
where the use of anti-fall protective gear is
contemplated.

required for

scaffolding based on the loads to be applied in the
working areas and the expected service loads, and
determine the appropriate structure for scaffolding.

(2) Design the scaffolding structure to sustain expected
loads for the relevant works after adequate review of
the risk of any overturning or collapse of the structure.

(3) Use materials for scaffolding that can be reasonably
procured within the country in which the project is
located. More specifically, the Contractor shall select
reliable, durable and appropriate materials that are
free of defects in terms of strength, damage or

corrosion.

(4) Construct scaffolding on a firm and flat foundation to prevent sliding or collapse and
use additional supports as appropriate where any part(s) of the foundation is on soft

ground.

(5) Provide supporting measures such as braces to prevent the collapse of the scaffolding

structure.
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6.2 Measures for Prevention of Accidents Involving Flying or Falling Objects

6.2.1 General rules
When undertaking work involving a risk of flying or
falling objects, the Contractor
shall take the following measures into account for the
particular work conditions.
The workers shall also wear safety helmets.
(1) Measures for the installation of safety nets
(2) Measures for work areas with height differences
or openings
(3) Measures for work conducted at different heights
(4) Measures for work with rotating machines

6.4 Measures for Prevention of Accidents Involving Construction Machinery

6.4.1 General rules
The Contractor shall consider the following particulars when undertaking work using
construction machinery.
1) The Operator
2) Inspection and maintenance of the
machines
3) Safety devices on the machines
4) Stationing of flagmen
5) Measures to prevent unauthorized
access
6) Measures for the suspension and
completion of work
7) Provision of training on safety
issues

6.4.1.1 Operator

(1) The Contractor shall appoint and permit only trained, qualified and certified operators
of construction machinery to operate the machines. The names of the regular operators
shall be inscribed on their respective machines and only those appointed operators shall
operate the machines.

(2) The Contractor shall take steps to ensure the good physical and health condition of the
operators. The operators shall be trained to have sufficient rest and shall not be subject
to excessive work.

(3) The Contractor shall not permit any operator to operate construction machinery if he is
seen to be under the influence of any of the following conditions:

1) Intoxicated from consumption of alcohol
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2) Suffering from the effects of excessive consumption of alcohol

3) Extremely exhausted

4) Suffering from any other condition that makes him unfit for any works for the
operation of construction equipment or machinery.

6.4.1.2 Inspection and maintenance

The Contractor's personnel with requisite knowledge

and skill shall undertake inspection and maintenance of

construction machinery in accordance with the relevant
laws and regulations of the recipient country, prior to
the start of work and at the predetermined times.

The Contractor shall undertake such inspection and

maintenance taking into account the following

requirements.

The Contractor shall:

1) In principle, undertake inspection and maintenance
only after ensuring the machine has ceased to
operate and the power is turned off.

2) Take appropriate measures to prevent falling or
overturning machines.

3) Take appropriate measures to prevent any unauthorized access to the work area where
inspection or maintenance is undertaken.

4) Undertake inspection and maintenance on a flat and secure surface when the machine is
not in operation. If for some unavoidable reason it has to be undertaken on a slope,
stoppers shall be applied for the undercarriage of the machine to prevent slippage or
movement.

5) Shut down the engine of the construction machinery, engage the brake and lock all
rotating parts.

6) Lower all attachments onto the ground. If for some unavoidable reason inspection or
maintenance has to be undertaken under a raised blade or bucket, the Contractor shall
take appropriate measures to prevent the attachment from dropping, for example, by
using supports such as struts or blocks.

7) Take appropriate measures when a machine is being repaired, including the complete
shutdown of the machine's functions and preventing any operation or movement of the
machine during repair.

6.4.1.3 Safety devices

(1) The Contractor shall check the safety
devices fitted to construction machinery
confirm the operation of the device, and
shall not operate any construction
machinery if the safety device has been
removed or modified.

(2) For construction machines capable of
moving backwards, the Contractor shall
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use only such machines fitted with safety devices that give a warning when the machine
moves backwards.

6.4.1.4 Stationing of flagmen

The Contractor shall:

(1) Station flagmen when work is undertaken at the road shoulder, on the edge of a slope, and
at other locations where there is a risk of vehicles overturning.

(2) Station flagmen where workers and construction machinery are required, for unavoidable
reasons, to work in the same vicinity.

(3) Establish standardized signs and controlling procedures where flagmen are stationed.

6.4.1.5 Prevention of unauthorized access

The Contractor shall declare danger zones to be off-limits to unauthorized personnel in order
to prevent the occurrence of accidents, such as injury caused by collision with construction
machinery. Where it is impossible to restrict access for unavoidable reasons, the Contractor
shall station flagmen or other appropriate personnel.\

6.4.1.6 Measures for suspension and completion of work

When suspending or completing work using

construction machinery, the Contractor shall:

1) Station construction machinery on flat and
secure ground and lower buckets onto
ground level.

2) Apply stoppers around the undercarriage
of construction machinery to immobilize
them when they must be positioned on a
slope.

3) Turn off the engine, engage the brakes and
remove the key from the vehicle.

6.4.1.7 Provision of education on safety

(1) The Contractor shall provide operators and workers engaging in work using
construction machines with necessary training, including training on the deployment of
construction machines, the work area, the scope of work, the method of work, and the
work procedures to be undertaken prior to the commencement of work.

(2) Whenever any major changes are made to the deployment of construction machinery,
the work area, the scope of work, the method of work, and the work procedures, the
Contractor shall provide further training to the relevant operators and workers.
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6.4.2.1 Guiding and signaling for mobile cranes

(1) The Contractor shall appoint only one signalman, who shall use the predetermined
signals and provide signals in a clear manner.

(2) The signalman shall give signals from a
position outside the work range that holds
a good view of the hoisted cargo and is
reasonably visible by the crane operator.

(3) In case the signalman has no choice but to
give signals at a position not visible to the
operator, he shall use radio or other means
to allow the operator to receive the
signals.

6.4.2.2 Measures for the arrangement and installation of mobile cranes

The Contractor shall:

(1) Ensure that there are no obstacles in the work range of the mobile crane.

(2) Establish a procedure that considers any obstacles in the work area and alerts all
relevant workers and operators as to their existence in advance.

(3) Check the ground conditions on which to position or transport the mobile crane.

(4) Apply steel plates or conduct ground improvement works when the load-bearing
capacity of the ground is insufficient, so as to prevent the crane from overturning.

(5) Set the body of the mobile crane horizontally and extend the outriggers to their fullest
depending on the load.

(6) Conduct pre-operation inspection of the mobile crane to check safety devices or
warning equipment. Safety devices or warning equipment shall not be turned off during
work.

(7) Check the condition of the outriggers or the condition of the ground on which the crane
is positioned during operation. Any anomaly, if found, shall immediately be corrected
or removed.

6.4.2.3 Measures for operation of mobile cranes

The Contractor shall:

(1) Immediately suspend work if anomaly is found during the work, investigate the causes,
and take all necessary measures prior to resuming work.

(2) Confirm that the entire weight, including the cargo to hoist, hooks, slinging equipment
and other hoisting attachments, is less than the rated hoisting load.

(3) Provide indications or other means that allow operators and slinging workers to always
be aware of the rated load of the mobile crane.

(4) Use anti-release appliances when hoisting cargo, so as to prevent slinging equipment
from releasing from the hooks.

(5) When slinging cargo, temporarily stop the cargo when it is afloat only slightly from
ground level, and check the machine for stability, the center of gravity of the cargo and
the condition of sling.

(6) When hoisting cargo, position the hook right above the cargo to hoist.
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(7) When turning cargo, confirm that there are no workers or obstacles inside the turning
range, and the operators shall slowly turn the cargo.

(8) Slowly and silently lower cargo.

(9) Not use mobile cranes to transport or hoist workers unless, because of the nature of the
work or the need to complete the work, it is necessary to undertake such crane operation,
in which case the Contractor shall take the following measures:

1) Provide means to prevent overturning or falling off of the hoisting basket.
2) Have workers use protective equipment such as safety belts.
3) Use the power-driven lowering when the hoisting basket is lowered down.

(10) Ensure that no operators leave the operator's cabin with the cargo hoisted up.

(11) Ensure that no workers are present under the hoisted cargo.

(12) Take appropriate measures to restrict unauthorized access during the mobile crane
work, so as to prevent workers from entering areas where cargo may fall.

6.7 Measures for Prevention of Public Accidents

6.7.1 General rules for prevention of third-party accidents
When undertaking work with a risk of third-party accidents, the Contractor shall review
following measures taking into account the particular work conditions:
1) Installation of temporary enclosures and gates and related measures
2) Measures relating to the area around gates to construction sites
3) Installation of temporary pedestrian passages
4) Communication with local residents in the
vicinity of the construction sites
5) Decluttering and cleanliness
6) Measures relating to work on public roads
7) Prevention of flying or falling object
accidents to third parties
8) Prevention of dust generation
9) Provision of sufficient lighting
10) Prevention of noise and vibration
11) Site patrol

6.7.2 General rules on preventing accidents relating to underground utilities or facilities

(1) When the presence of underground utilities or facilities is foreseen at a construction site,
the Contractor shall conduct a survey on such buried utilities or facilities based on the
design documents and preliminary survey information, taking into account safe work
methods and procedures for the protection of buried utilities or facilities.

(2) When the presence of underground materials or facilities is foreseen at a work site, the
Contractor shall consult with the relevant organizations in charge of such buried utilities
or facilities, and after obtaining all appropriate permissions, shall undertake the
necessary work in accordance with the relevant laws and regulations of the recipient
country.
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(3) The Contractor shall check the kind and type, location (plan and depth), relevant
standard, structure, and other details of the underground utilities or facilities in advance,
so as to accurately understand the area of impact associated with excavation of those
buried utilities or facilities.

(4) The Contractor shall notify and ensure the
relevant ~ workers  understand  the
information on the underground utilities
or facilities, the method and procedure of
excavation, the method of protection,
emergency response and other necessary
data relating to those utilities or facilities.

6.8.2.2 Measures relating to work on public roads

The Contractor shall:

(1) Obtain the relevant permission when it is necessary to conduct work on public roads,
through the relevant procedures in accordance with the provisions of the relevant laws
and regulations of the recipient country prior to the commencement of work.

(2) Clearly indicate work areas on public roads and take measures to prevent unauthorized
access by third parties to the area. Relevant watch-personnel shall be stationed as
needed.

(3) Maintain the travelling areas for pedestrians and public vehicles so as to prevent road
traffic issues, and station flagmen at appropriate spots to guide public vehicles.

(4) Maintain safe pedestrian passages for the smooth passage of children and the elderly.

(5) Take measures to allow drivers of public vehicles to be able to identify the work area
from a distance and drive in a safe and secure manner by:

1) Installing road signs at work areas.

2) Installing notice boards to give advance notice of work on public roads.

3) Providing lighting that increases the visibility of road signs and notice boards, when
working after nightfall.

4) Firmly affix road signs and notice boards, so as to ensure they do not overturn
owing to strong wind or rainfalls.

(6) Provide appropriate lighting when
undertaking work after nightfall, and take
care to prevent the dazzling light of the
installed lighting fixture from disturbing
drivers of public vehicles.

(7) Install a detour information board to
inform public vehicles and pedestrians of
the need for diversions of public vehicles,
and deploy flagmen as appropriate.

(8) Notify local residents of the plan to work
on public roads, so as to obtain their
understanding and cooperation.
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6.9 Protective Gear

6.9.1 General rules

The Contractor shall:

(1) Ensure that workers use personal protective gear appropriately for the type of work and
working environment where they may be exposed to danger during construction work.

(2) Use personal protective gear that is properly certified by the relevant laws and
regulations of the recipient country.

(3) Provide workers with training on how to use and manage protective gear, and instruct
them to use it appropriately.

(4) Ensure that workers use appropriate protective gear depending on the work, and
undertake work in a safe and secure manner.

6.9.2 Safety helmet

(1) The Contractor shall ensure that safety helmets are used to reduce the impact to the
head in the event of a fall, and protect the head from flying or falling objects.

(2) The Contractor shall inform workers of the type and location of work that requires
safety helmets to be worn, and provide
them with education on how to use the
helmets. They shall also be instructed to
use them whenever necessary.

(3) The safety helmet shall be designed or
conditioned to fit the head of a wearer,
and the chinstrap shall always be
tightened when the wearer conducts work
with a risk of falling.

(4) The Contractor shall ensure that damaged
safety helmets are never used.

6.9.3 Safety belts
The Contractor shall ensure that:
(1) Safety belts are used to prevent falls when work is undertaken at a high level, on the
edge of a working floor, and near an opening where workers may fall.
(2) Safety belts are used that are appropriate to the location or contents of work.

(3) Workers are notified of the type and
location of work that requires use of
safety belts, and trained to correctly use
them. They shall also be instructed to use
them whenever necessary.

(4) Damaged safety belts (even if damaged
from a single event) are not used.

(5) Safety belt hooks that have a latch are
used.

(6) Safety belt hooks are attached at a
position higher than the waist.
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(7) A safety belt attaching system is installed whenever using a safety belt. The attaching
system is strong enough to support a fall, and shall be checked for any anomalies before
use.

6.9.6 Protective gear for hands

(1) The Contractor shall ensure that protective gear is used to protect hands against
substances that may damage the skin, and
during welding or cutting work.

(2) When protective gear such as gloves is
used, the right type of gear shall be used
taking into account the type of work.

(3) Workers shall be notified of the type and
location of work requiring hand protective
gear, trained to correctly use them and
given detailed instructions to use them
whenever necessary.

6.9.7 Protective gear for feet
(1) The Contractor shall ensure that protective gear is used to protect feet against injuries
from falling objects, being caught between objects, electric shocks and skin-damaging
substances.

(2) When protective gears for feet such as
safety boots or high boots are used, the
right type of gear shall be used taking into
account the type of work.

(3) Workers shall be notified of the type and
location of work requiring feet protective
gear, trained to correctly use them and
given detailed instructions to use them
whenever necessary.
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- BRI LY BUFER £ IR EE 2t E FERNBEOFERICOVWTEET 5,
- HEEBEEEOREICL E O Iy v —HREEES (MIC) OFRA &S,

- Ix v —SHEICL EOFFERTEG D,

- 2GR (Company Registration Office) TEALFXN. OB EIT ),

(2) PPP Y543 B USKE kR BE

¥~ —ITiE, PPP I B EZEERC, PPP ICX DA v 7 TR FEOE RN 257 1
TR EBUET DB RIESBFE LR, £72, PPP EURS PPP D7 1t 2 O 2R % #iHl
THMBBFEL RV, ITEONIA V7 THEAORMFEEOSNL, BEREE =L
F—4 (MOEE) & \W\WolmFBHHUEFEDERO T TEMENL TS, Ll JICAFHE &%
BR L A AR - FERRARAS) (2013 4F) 2 XAuE, EFE L -~ULd PPP IES ORI %, &4
BETOETSET, PPP A 7 FHHEITFH L LTI — L RHE & 2 The

PPP DR KL ONEMiIT(R AAEHER 72 7 1 & ARFEN. STV W =dIo, &7 X —EB i3k
BREPRMBRE L U TRLIATDREL T ICHET 5 2 L3 £t 7 ¥ —RROB% B EEK
(2T, PPP 3 - AN FE O RBRIAN DI 24T 5 Z LA TE R, REHREFEHE
(YU T v R) TONEEHEE (T YV T v R) Thiv, PPP HEDOFENL— /L1372
Wi, FHEFEMITE ZITHPFAL L R RBI RV IRE S LD,

VRBEOEREROEIUT, [ v~ —@REME AR WIE - MRFEA (2013457 A JICA) |
“National Workshop on Public-Private Partnerships in Myanmar” £} (2014 4E 11 H [E58 ESCAP :
http://www.unescap.org/events/national-workshop-public-private-partnerships-myanmar) (2 X %,
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) LR AE S ET D720, 7 VT BT (ADB) IXEFFHHERRFFEA (MNPED) & MOEE
V2R Hi Akt 73 (“Support for Public-Private Partnership Framework Development”) % Ejifi L.
MNPED PNIZ PPP Unit 3% 323 % 2 & 2597 PPP OFEf A< D 23 L T\ 5,

2016 45 3 AREARC, ZOHMW 7 ey =7 Tk, OMNPED (2 XL % HEFRFE )0 |- & H3¥
DEEJEFERHT, @MOEE (2 L A ALMBUFHRE I DR L, 2 2O FHEa L R—x > MPEES
TW%, ADB ®”Project Data Sheet” (2016 44 H 8 HAf) (24X, EFEOTiX, MNPED 73i%
E LTz THRORMIBREFEEICONT, FME (2P b)) F—ARF0EIT, ST PPP
ZTH D Myingyan kK I FEEFE (ADB & R CHAALIC L DRENET LIZb D) LD
TN Tz, ZORR, 7 BTN THEBRN DRI 220 2 E BB LI S,

MNPED (Z#Higr AFLHINC B S W - BUREHET - 4 PPP ST OB R ~O I Z (24 2 L 1T/
ol BUEE, RERER (T Y VYT v R) ~OREND, &7 2 —BREBORICE SV B
SR - Hfil (V) T > R) FHEASOWBPA~OBITE AR & T 2HIE-S3< 0 B3 MThitoob 5,

FFEREETIR, RN AL, 3K0FE, AEKEE (RFQ) LREEHEH (RFP) BAXE®
EEND,

@0 MOEE A ) 3ZHRIZBI L Tlid, PPP HERKINOAET HEH: - MBESS. THEINDHIK
JERiBI4 - AMEHERE O TR DWW T O, FFEHER R - R L FIEOMIAFERIh Ty, =
OIGFENE, BUFHEBINT 5 PPP FHEEHIIEL - M OEE(LZ BT, 723, 2D ADB HdifilHh /)
ITE P TED 2015 4F 12 H 6 1TAFIER Sdu, 2016 4F 12 HIZSE T T 5 TETH D,

(3) SEEEE (2012 4F)

2012 FEICBUMIIAMEIREE 2 HIE U, IRSEREE (1988 4F) 2tk L7z, FMEREEITT T
O/ ERMFEEEHRE L, HEEETHL I v or~—HEEES (MIC) Z MNPED O FIZR¥E
T ORI E 22> TS, MIC I MNPED OFEREEHR (DICA) OFE FIZdH D, [FIIEE 56
ZITH L5, MNPED i3 11/2013 5 & MIC i 1/2013 = 235l EE OFEM e L — L 2 BUE LT
%, SEEEEOER RS E TRIORT,

#-3 SEEEE (2012 F) O

HH 2012 FEAEREELEORE

1. | FA SN AERE OFEE SAEFREICET D SEIERFAEFNIEL TS (B8R,
MNPED & MIC D3z CHMNEBRE IR F 7= 13251 S B K E D ¥
R BARIIZHIZE LTV A,

2. | BEHRIOWEE MIC ~HF, MIC 1%, 15 BUAPICEZR E/-ITHEA L, 90 A LINIZ
BRREZ TSR0 5720 (520 46,
3. | IKE ARG B MIC D5 BIEAZED D Z ENTE S (5 10 5(a)(iii) . FZEITiE.

1988 A EHREIEICED D8NS X mEmEA S5,
- WL - AT - BEEY 500,000 K R
- Y—t Z¥ : 300,000 K F/L

4, | FFrf SNz EE AR HE SR | 1000 (MIC OFEIZE D)
(FDI)

5, | F A ESNEAEEANER | YEENMRTETED FEEED MHIBExE] FEICOWTidikE 80%),
V)
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HH 2012 FEAMEBREIEOBE

6. | PTFBLoekR 5[ (Past KR OY— B RITKT HREFR)

7. | T U — A3 50 SERFF AT &4, S BITEE T 10 M O IER WIS 2
FREOHIND,

8. | J# M) — REERICEY 2 Iy v —EROFISIL. 212
FRNID R E S 25%, 32 AFHIL 50%, ZDRD 2 FH]IL 75% &
LZadhide 5720, BERIIHHME 2 5 L 22 T U7 57280,

HIB JICA TH P BRETHE A 17 A AR - RS A

(4) ¥ r~—2tiE (1913 4)
Sy r~—IE, MNLFNCEE NS BT O SN aE Y c o —DOERZEZHER L TR . 100 F
PLERTZHIE SN T EENGIERREIE SN0V E 0 ITEARE L CEA STV 5,

913 HEITHIE T 2 v o~ —2t3E (MCA) EZDH%DOULIEERR T, DO K OEH 2
ETHEREE LTHEREL TV D, MCAIZZDOIERIEThH 2Rl E S HEIC L i Sh T
W, SMERERICE > THERBDIE, v r~v—athEB LOSHHANCED 2 2RI
28 ETHD, HAEREITI vy ~v—EICl o TR SN ST L > TEENL Z &N
HEREETHESN TN AT TH D,

MCAIZL VY I ¥ o~ —ELHNERENKAISNTEY, Ixr~v—@ELIL 2TOKRLNER
DX r~v—[EHRIZCEVFEEINTWERETHD, o T, BEOKED— ALLEMNSEANT
HOGE FERN LROAL ThoTeaaEte) . NIy r~v—E TR SN TH L%
Ay UEIPINEREL AR SN D, SMEEZEIL, BB FLORNS DICA 726 [HGIFFA %
B L2 U EEs2ET 52 LN TE 0,

MCA DIF/NZ, 2 v »~— + 73— hF—ik (Myanmar Partnership Act, 1932) (344 E 3 & BiH{
HEDNR— =y IOV TOFEMERTELTEBY, X 5ICRBI&HE: (Special Company Act,
1950) IXEARFE L ORI THELIN L AREEICHEA SN D,

(5) EF{EZEIE (1989 )

[EA{=¥1% (State-owned Economic Enterprises Law, 1989) 1%, #i3. B - @EV— b x, ES
DOIEIIEACEOLNERTE LI LEED TS, Ll —FT, EAERSEEDOE 4 Hibk
U5 H#ilk, v o ~—0FIEE L R 58101, BURPMLOFEH,EMR GMEREZRS) L85
BT HEMRILE 2o TN D, DB, B0 T T, BHARELOYa A PR
YFx—E LT, ERFMNILTITY) ZENTES, LN T, AEREFRIL, EAEeEiEs
BEHLTHrND BT X —ICHERICHEE TS LN TEDLN, TOHAVEFOXENMEOND
LBEIROND, Thbb, ot s ¥ —fEikicd & Ox | ANEREFRITH YT 5BUNHKE &
SEHHR L PPP HIEZHMT 5 Z L FRETH D,

(6) Z D> PPP B L
FREOMIZ PPP HE A FE i 2 IEFE OTHIFE T 5157 L LT, 2 ¥ -~ —2K7E (Myanmar
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Contract Act, 1872), T-Hii A{% (Land and Revenue Act, 1879) ENRZEIF oivd, £OHTH, +
HIEEEIE, —RIIZ, ¥ v — O BT R TBNFTATH L Z L 2ED TR, Z0OE
HIZ S E S ERBUTERBRICEES LTV D, REPEREAHIRE (1987 42) 1%, SAEA D LHIFTA
R DL FHAED TN D, LI -> T, AMEKRERITBE, BIHPLDY —2AE TV =
AV IR Fy—DHFELFTHLIEARENGBEMHEIZLY | LHUCEIT D0 6 2 DOHEF] 2 B
BTHZLnTED, 2B, SMEADOLHIFTA X B IE SN TV DR, B U — 34540
BEEC I VRBDO LTV D,

EESpE I VT, R ¥ ~—12 2013 FICERIC=2—a— 7 FRICBEL LTS, L
L. ARED JICAFE (2013 4F) 1E, MHEIZBT 2 X v v — DA ERRELTHY . ==
— 3 — 7 FAIORE & ENIEICIY JAZ, S EE R OSMEHECHIET O AKGR OB T O 20 B IMHE
HETERT DIOITIE, SORDBENNEL D, | LTS,

123 PPPA VI SHEEDSntX
SNEHEEEOBEICH L&, PPPA v 7 7FHET TRLO T 0 ®RITESTMIC DERBEED Z
EMEDHHLNTVD,
1) REIGEENOFIEOE~OT 1Y =/ MEREDRH
RMEENRT vy =7 MERELZTEOFEITRET 5,
2) BEEIZOVWTOWE
M3 & & OB NREEONFIZ OV T LIERT 5,
3) HFEEOHEH
FTE DB DBHFEEZER L, ONFIZ OV TH#E L MIC (2T 5,
4) MIC 75 DICA ~D#FA
WETEZME%L, MIC 28 DICA (MIC OFEFR) K7/ vy FOBEZEFT D,
5) DICA 7>5 PAPRD ~DFHiIZ- SV T DOAHFRH LA
DICA 75 PAPRD (MNPED 71 ¥ =7 Ml - fi#)R) IZREF O 2 EiE T 2,
6) PAPRD 7> DICA #H MIC ~OakffiRE
PAPRD 73k~ 72 (Bl A1, BUA - WEL - BER) O RI-7ny =7 FOsHliR S H 2= H
Do
7) MIC IZLb7uy=y FKiR
PAPRD 73t % DICA #H T MIC (Z5fF, DICA IC L VR S 7e#iiEEEZ D LIZ MIC 2
Tu Vs h~OEE & RASNKET 5, MIC Xl ofam Al Shd, FHEoNE &
BIRICE LOWEEZ T LN TE D,

124  TEED PPP HEE

it 5L ER1T > Private Participation in Infrastructure Database”|Z JAUiX, X ¥ o~ —Tid 1995 4FLLRE,
81t (WARALTFA v, HAKIFEE, WEarTF « #—I L, @Y —E2R) ©PPP &
ENFEE S, WEFITAFE 299 HL KLV Tholo, M T, E - ik E0zoMmot 7
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S —THET - BRTOEENDHD, FTRIITEER Y ¥ —THEiTh D PPP HEDEK TH 5,
TNHHEETTANT, Bl ¥ —ESICL EOXFEEITATE L, SMEREESCEA R EE
HOBEIESIZLTER s THEBSNTWND LD TH S, £io HHIIFRMFEEEZICY —RIND 0,
VaA L IR F Yy —OMFL THLIBNERE LV BEMHEE SN b D TH D,

-4 FERIHZ—IZBITDHPPPEE

Sector Re(.:ent . Investment Alpliet P shiens
Year Project (USD million) Salient Features
Electricity 2006 | Shweli River Cascade 1 Hydropower 414 Joint venture or
2006 | Nanli 1-2 Hydropower 142 Build-Operate-Transfer (BOT)
2013 | Ahlone Gas-fired Power Plant 170 contracts are applied to power
generation projects.
Seaports 1997 | Myanmar International Terminal Thilawa 101 25 to 30-year BOT contracts are
1998 | Asia World Port Terminal (Ahlone No. 2) 5 applied to seaport terminal
1998 | Myanmar Integrated Port (Thilawa) 18 operation. ) .
2001 | Asia World Port Terminal (Ahione No. 1) 21 One internal container depot is
2003""| Myanmar Industrial Port Terminal (4,837 miilion | operated under JV of Myanmar Port
kyat) Authority and a private company
2005 | Asia World Port Terminal (Ahione No. 3) 18 from 1995.
Telecommu 2014 | Telenor Myanmar 1,000 Two greenfield mobile
nication 2014 | Ooredoo Myanmar 500 telecommunication business
licenses are awarded to foreign
investors through competitive
biddings.

Roads - 61 BOT projects have been implemented - 40-year BOT contracts are applied
from 1996 until May 2012 by Myanmar to brownfield toll road projects
private companies. through competitive biddings. No

greenfield projects are implemented
so far.

Airport 2014 | Hanthawaddy International Airport 1,500 Bidders were able to opt for PPP

scheme from BOT and JV on their
proposal

L TS BRETIE IS HUIE - TeaBif4s ) (JICA. 2013 4F). [Private Participation in Infrastructure Database| ({it
FERAT. 2014 4F) (2D X FAERIER

125 PPPA v 7 SHARDEEXERE

BRI RRB R EONEEERE AT 2 BUS F8HZZ > T, PPP IZL DA v 7 TR D=—
FFEFICRENWEEBZDND, LML, ZNETOPPP A7 7H¥E T, BH., BB, @Ehe
D7 Z=IZRENTEY, PPP ZHEET HIEHIE - AR EM CHLZLBR LRy 7 &
725 T %, JICA JA (2013 A7) TiX, FEOMEY I v ~—IZ8I1F5H PPP A > 7 ZRIH O
AT TS

#F5 Iy rw—ITBITB PPP OIERE

HH | G
1. VERIERR S
Public and procurement rules - NMEEEICET DRI E N S TR
PPP law - PPP 2314 « HIHITESD b T e
- HAMEREE (2012 48) A3 PPP FEMICET SN D
- B OB FERSGETHTH Y, FONEREE L 0B
WKHOWTOMEBIEREN TN D
2. FARRAIRRE A
PPP i - FEftitkE - PPPRAEICBIT D AMRIIER LS TR
TR EN - RRFRE - NVl - AR utz AR DHTA RTA U BBESIT
[AVAIA
e
EHaem - Eﬂﬁié/\ (VI7Fy RYa—2x) ORENRETH S
- BB L A RS SR R
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HH

e

BB R A T = A I+ (RGE

BUFIE, BEORMBMIC L2 FEICBANT, EpHEet
ORI L DHELEEITTo TWDHN, KEA =X LTH
EEN TV

4. FEAFFERRES)

R - FEfiRET)

FEEREADBE S M ORITE R D T2 O DB LN RER), Ty
=7 NMEOXENBN A S DA ENOLIREENTET
FEIEHEBI DI OG- sE 1 b3 B

FhtifT 5 K UM 2R A5k R TR IRAERY
5. BURAIEE
BUrrIE & B AIEFZE « — B 20 KR O 2 il O 4 S 258

4

BUFIZ R 2 4h ) 27

AT & > TBURM AL EMN RSB Th - 72

L TREEBRBEE 1 I EE - R ﬁEJUmA 2013 4F)

1.2.6 AKIBEEZE~D PPP DE

Sy rv—0OKEESZ X —T PPP FEOEBITIEERV, KFAEUUANICHEREZE) BOT

(Build-Operate-Transfer) (Z

FRElC X, PPP FE4FEi+ 5720

ERTAZ Eidehot,

L2, KR~ DG et 5728

KDY I TORKFEEIELERLIEZZ ERH o725, YCDC
IZ YCDC M D REHIENFAE LIRWW T2, FHEFE )

\Z. YCDC 23Rk, P ak-cHg s e mha 295 L C PPP

HELEMTAAREMIZH D, YCDC 23KEA > 7 T D PPP H¥EA FEMiT 5 F COFREEC A HEM:

T 5.

(1) BIBHE R

YCDC @ F/KiE MIP TIZ B D 7 7 A F o AT 5 et s n <k 59, £/~ YCDC
LT, YIS RO FAKE e 27 NERME Z ¥ —2INC L EiT A BRI E

BARL TV,

YCDC & OtfigE<T

(3. BAEDIR VKBRS K HEE D BAEF IV BRIC Y 1 —V T T

F72KEY T X —D PPP EHilZ 030> 5 FREF OBUR-SCIERINSHA N R E TH DT, PPP T
X D HKEZE TR TR RN H D EEZ HNTWD Z E DR INT-,

(2) MRRRY - TR BERD 2R 72

YCDC D/KEHFZEDOEMRIITY > T BFIE (11/90 &) THDH N, FHHEEFhT 2 M7

EEX R LTWVAICEE 0, X5

Tk DPAL AN IEIRATAE L TR, Fil

 EF LU TCIE, BAKERR PSS - EE ISR D VAR - 1
L2 E LV PPP ES DR INTE I T/ <, YCDC @ &

D TN TR KB R PPP 3418 U CHusk B 217 9 IERRILIIAMIL SN T 67, v
Ve —TC/KIEEV ¥ —0D PPP HHAL LT HIEHEN 27 0t R IREHTHD, 29 LIk
B« YERER BN 72N S id. FAKET e Y 27 A~ RBBMEHET S FTOR ML

X I D—DTH D,
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(3) KIERE R UVKEY — R DM EEHE

HEDFRER T AGHEHEIE 88 F 4 v bm® &<, 2 & R U BN —TE BKYED BT,
2014 FJEIZ YCDC 1% 9,288 B F v v FOKBEFEHENAD D o723, THKEFFEORIH O
15%. O&M EH D 68%% D 21T &7\ (55 10 EH M), AKERHSIXBIARITHE D T WK
WIIIMZHNTEY | SMEEEZNEELZITICETRED Eniewn, Kt - fEROMBUT
YCDC DD RO K E HEKFFEL TWD, Zhud, ZRAKEDT - SHAUT T OO 7%t
MY T_A T YT 4« XA A2 NERTA T UL PPP IZ K 5 /KA fith 5% B %6 23 S it © & 72
WZ EERLTND,

(4) PPP DIE FIZ 1A 7 I BEBR% - BE 138k

AIROEY | v o~ —IZ8BIT 5 PPP HERBIIKAR & L TREM TH D, IV RFKIZ YCDC 23
PPP 2k 2 bAKET R Y27 MaFETHZ EIIRETHDL EEXLND, — T, FREFFIT
RF—EDO Y & PPP FHEAHET HBORMSHA L T 5 LIcd D, 29 LEEL LD
B0 A%, PPP 2§ % ETYCDC I E & SN DHHIERY - e bE FTRICENL
776

-6 PPP Z{ER Lz EAET v V=27 Mg -HE - g%k

HH | Bk | WL SNDHIE - REATRIE
EZF L~
1. PPPOOVEHIEE « #AMRAOMSE | PPP % 30 - HEdE9 2 1:H] | [MNPED 23 PPP OFllERSHAS< V % ADB D
Fr JE - HIEER R AN | ARSI K0 FEhE ]

PPP 55345 5% VLIl FE D 2
PPP S 3D SENEN DR E

PPP F3:D AKL - FFAMGHI £
EF L ~LD PPP .= kDRI

2. b/KEY— B RO
FE o SRR AL A

E L~ LT ¥ —%
JRNIT DB B - R 72
L2 A3

KB FHEPAFENT AR D [E] L~V D BOR - (A R 2

Bl

FEMK L~ (YCDO)

1. KEFE~DT7 74T
ABUR

MP IZkEZ ey =2 hd
T 7 AT RRD IR E
LTV

KEFE~DT 7 ATV AMELZERET HOIC
YCDC DORES AL H B
HKET Y =7 S OBESRNEN AT
KEZTaP =7 DT 7 AT ABE - JRA
G A= A N A) = & e il

2. KEFEOMEE P

- YCDC D/AKGEFZEIIIMST
BRENTE TN

- KEEEOMESIIINT L
TEHE - FHIi ST

[UIcA Bl oy r ~ T IorfikEs
EEERE RV M) 2KV, YCDC 23 fHfk
eI L O E Y f A % FhiE ]
KEYV—ERAOMEEBICET2HED F L
—=
FRoAKETa Yy N OB
PPP BT A ED FL—=7 &%

High: JICA SHH

(5) kD PPP HEDFHEL JICA L L 5 EE& W
EREoiE v | YCDC 3 /KiE kBRI AR D PPP 34 Fhti§ 2 AT HLARAE /1 0 B 38 OBUR ML A
DEREHAT O BN D LD, 3Kk YCDC 23 PIERCMEIMERE 215 L PPP KIEF 34 £ 1 5
SREE LT, LLTD 2 o8B 2615,
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(7= —X2) g

1) 77k EZE

R HEE DTRG0 & GEE 22 L, YCDC X5k O & e 2445 (F
M),

EREDFTA T 2EKGD O DSV TREKIZ, T XA ZE YT 4 2 M EFIZ XY YCDC
WCHRGEES N D, HEH DD OAEEMEIIAIL YCDCIZ L VW R SH, & BT/ V7 #KEH:
DFEFA% YCDC AT 5,

BRGSO ZRM O TEREF— i L — & ez — & (DBFO)J 1T XV FEfi S 4L, =E/KHED
1L YCDC IZ X D UERD AT EFE L L TEmIND,

MK L 2 &3 RIE YCDC N ET 2 AT HO O D ATEEMEN H 0 | RS
ﬂEﬁ%%%ﬂuﬁﬁéﬂéﬂ%ﬁ@%éo

FIEEDFHEA F— 2%, RIEFEED, V7 fKE TEMMe EOROBERIC, BAKE -
O&M By 1% 1 N —T& L\ VB CEH#RGET 2 FHEICBEMARETH D,

I JICA F2x[H
-1 PPP N7 /KR

2) N7 F = A= ZEHNT K D BIUKH

FRM 3 X T O 7o itk o SESUK I A B & U 72 Bl KRR ~ DO $ & HERrE Bl 2 1
YT 5,

R EEENART 2 EARLE K OMERFE Bl o 2 ME, JESUKHR O FEEI2IG U T YCDC 2>
DL NRN=a—2 T O L Y I N—Zh b,
RMFEEICLDEARABREEASLE LT, JICA OWMEMENHEATETH D,
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YCDC DA FE 4 4T
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I ol 5 0N AT -3y N 7 OO 1
1.2 IR o A R O R oottt ettt et ettt ettt ettt e ettt en e 1
13 A7 V=7 MIET D YCDC DTS T et 3
14 Tx—R1HFEEEDTZYCDC DI T oot 6
& H
Sl N 2 ®1 5 1OR7AY 178y N - & x EOT TSRS 1
oA S Il = 17011 1Y N & ST 2
o I E e LR v SRS 5
o B 5 - OSSR 6
#£5 Tax—R1EGDTIEE I DORIERED et 6
I AN LR T IRDT o TSR RRRRROS 7
A - . TSRS 8
® H
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12 YCDC & KA o B B O BT RTI oottt ee e 3
ORI Ar 2 i I G Sz a3 LS 4
S 2 o e ) ST 4
B 5 TG T (Z7 2 2) oo e e e e e ee e e ee et et et et et et et et e et e et e e e e e e 5
B L i Atz ) E R 5
BT 420D —ACBT DB T S T U T e 5
8 #HAFr v aTZ =T (v AT ) oot 7
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1.1 YCDC DEBIRI

YCDC B2 LA, YCDC OREHI Yy Z o HIBBUFCH R BUM 2> ML L CEE STV D
M. TR E1 R D B RE TR BUT & O R B OARGR A 5, 8%, YCDC XMk
BURF « HIRBUF D DABIE 215 T e, KRS - BRI OSE . KEF—E R X HIAET
T YCDC WEHEBENLZITRATWHEOTHY , HIKEUFARE L TEeEIhs b Didk
v,

T#&IZ YCDC OMBLkii% 777, YCDC OFIXA & ST FENT o AT 5 L) FHINTWY
Do BiIFhE LT, 2015 FFEE TR OMKAZIT, TRBINFDEE DN BOFAAEZAT O REL LTk
. YCDC [CEEDORRHIG N 5 2 B, 2015 FEEIL 56 T ¥ v hORFTFHELE > T D,
ZORIFNEBRE, YCDC IR TILA « KHIFZANT A LTS A, #JRE TR & S0
LENT AL TUVRL,

YCDC DM BUHMIE, 2011 LA 5 2015 A CRMMIZILR LT\ b, ZHUXEIZ YCDC 23 RfH
13 & FElii U 7o RENPERHFE T L D EARNADHENRC, ¥ o = ORI HIRIC,E 5 FIHEL -
REERZEOMABIMNZE D b0 THD, L, YCDC BEIC LiuE, Flf O REFEMR O
TAaRB L, 2016 FRE O PHEBMIT 18%jH L T\ 5,

F7o. 2013 FEENGIIAKE R 7 Z—mSERY (BE - A1E) 2% 0o T b,

#1 YCDC DILA L FZH

(million Kyat)
Fiscal Status of YCDC Actual Actual Actual Actual Budget Revised Actual Budget
FY2011 FY2012 FY2013 FY2014 FY2015 FY2015 FY2015 FY2016
1. Revenue 58,152 103,167 145,768 252,179 339,719 340,203 279,359 228,721
(Growth %) - 7% 41% 73% - - 11% -18%
1. Recurrent revenue 51,886 95,311 92,180 134,232 103,354 119,229 141,795 106,832
2. Capital revenue 6,266 7,856 52953 115562 216593 200,745 122,210 76,542
3. Foreign Grant 634 2,385 14,468 14,926 12,539 1,811
4. Loan 5,303 5,303 2,815 43,536
11. Expenditure 52,214 100,198 145,727 252,141 345,335 345819 284,826 228,721
1. Recurrent expenditure 36,008 48,273 50,410 67,693 87,937 87,964 79,779 99,803
2. Capital expenditure 16,206 51,926 94,682 182,062 237,626 237,626 189,693 83570
3. Grant expenditure 634 2,385 14,468 14,926 12,539 1,811
4. Expenditure from Loan 5,303 5,303 2,815 43,536
111. Surplus (Deficit) 5,938 2,969 41 38 -5,616 -5,616 -5,467 0
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Water & Sanitation Department Fis cal Status Actual Actual Actual Budget Actual Budget
(Unit: million K yat) FY2012 FY2013 FY2014 (11{7:{»2121:) FY2015 FY2016
I. Revenue 6,640 7,599 9,288 9,500 11,753 10,550|
1. Water Tariff Revenue 6,345 7,084 8,515 8571 10,193 9371
(1) Government 1,073 1,111 1.608 1,500 1,697 1,500
(2) Public 5272 5,973 6,906 7.071 8,497 7.871
2. House Connection Fees 145 218 296 400 536 500
3. Water Meter Sales 54 130 280 68 732 550
4. Others 96 167 197 461 292 129
II. Operational Expenditure 6,777 9,377 13,614 18,778 16,496 19,541
1. Salary and allowance 1,252 1,512 1.719 2308 2,233 2326
2. Materials and service expenses 4,175 5,631 9,552 13482 11,474 14217
(1) Labor expenses 700 951 1,055 1315 1,192 1,163
(2) Transportation 27 27 28 40 30 40
(3) Fuel and lubricant 115 121 72 125 45 125
(4) Electricity 2,528 2,865 6,374 9.716 8,964 10,700
(5) Equipment 747 1,603 1,943 2200 1,192 2,098
(6) Others 58 63 80 86 50 92
3. Maintenance expenses 1.350 2234 2,343 2988 2,789 2,998
(1) Machmery and accessories 150 240 290 200 143 75
(2) Buildings 229 340 340 365 337 400
(3) Roads 16 59 60 100 95 150
(4) Vehicles 35 20 18 20 19 20
(5) Watercrafts 5 10 9 3 3 3
(6) Others 916 1,566 1.626 2,300 2,192 2350
Operational Margin (137)  (1,779)  (4,326) (9,278) (4,743) (8,991)
(% to Revenue) -2% -23% -47% -98% -40% -85%
III. Capital Expenditure 17,586 35,357 49,366 91,616 65,461 64,490|
1. Expansion of piping 98 190 2,243 4.872 5,146 1,310
2. Water supply projects 16,273 32,153 38,860 82910 56,055 61,950
(1) Ngamoeyeik-Hlawga 14,724 13,299 11,571 30.887 31,766 3,601
Ngamoeyeik-Hlawga (YCDC) 14,724 12,665 9,185 16419 19,227 1,790
Negamoeveik-Hlawga (ODA Grant) 0 634 2,385 14468 12,539 1,811
(2) Lagunbyin 0 12,834 22328 23651 15,913 52,106
Lagunbyin (YCDC) 0 12,834 22,328 18348 13,098 9,570
Lagunbyin (ODA Loan) 0 0 0 5303 2,815 42,536
(3) Greater Yangon Water Supply 202 3350 930 304 282 1,000
(4) Reservoirs and tube wells 1,097 2,556 3,527 5257 5,231 243
(5) Hlawga-Yangon 250 115 5 183 80 0
(6) Kokkowa 0 0 498 14328 2,783 5,000
(7) Phugyee-Yangon 0 0 0 8,300 0 0
3. Sanitation works 200 167 241 227 208 700
Water supply facility expansion 956 1,843 7.950 3.565 4,013 530
(1) Water supply facility expansion (Downtown) 637 732 4,922 2,995 2,990 530
(2) Myo Daw purified water production 19 784 3.028 570 1,024 0
(3) Pipe production factory 300 327 0 0 0 0
5. Sewerage treatment plant 58 49 69 40 39 0
6. Machinery 0 955 4 2 0 0
Total Revenue 6,640 7,599 9,288 9,500 11,753 10,550|
Total Expenditure 24,363 44,734 62,980 110,393 81,957 84,031
IV. Surplus (De ficit) (17,723) (37,136) (53,692) (100,893) (70,205) (73,481)
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Water & Sanitation Dept. Revenue and Expenditure
per Water Consumption (FY2015) (kyat/m?3)
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Financial Status of YCDC and Water & Sanitation Dept.
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Yazu—R3Erled oIz, YCDC ORBEEN T AKERE A, 2019 /F (7 =— A 1 D
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Base Case Case 1
Cumulative Cash Position Inflation Rate Assumption (2026 - 2055) Cumulative Cash Position Inflation Rate Assumption (2026 - 2055)
(billon Kyal) T 2% 1% 5% 60 80% 100 (bilon Kyat) 0% 20% 40h  58%  60%  80%h  100%
W | 2058 2410 2802 -39 3% 495 128 O | 2058 2410 2802 3499 3595 4015 1244
wn | o5 16 A9 2 2% 401 603 2% | 05 L1% 1629 2286 2381 3700 6030
! ! K ! ! )0/

5% 53 280 ) 809 905 205 4554 50% 532 280 -152 -809 -905 2,225 -4554
B | 227 200 1567 90 8B 45 281 - | k| 1100 e D o e AT
Tariff Increase in y u ) d ! Tariff Increase in 75% 2,211 2,020 1,587 930 835 -485 -2,814

o9andps | W [ A4 402 350 2933 2% LS7 612 M9and2023 | 100% | 4214 4022 350 298 2837 157 812
125% | 6539 6288 585 5198 5103 37683 1454 125% | 653 6288 585 5198 5103 3783 1454
150% | 9,068 8816 8384 7727 7631 6311 3983 150% | 9068 8816 8384 7727 7831 6311 3,983
175% | 11859 11608 11,175 10518 10423 9103 6,774 175% | 11,859 11,608 11,175 10518 10423 9,103 6,774
200 | 14914 14662 14230 13573 13477 12157 9,829 200% | 14914 14662 14230 13573 13477 12157 9,829

Case 2 Case 3
Cumulative Cash Position Inflation Rate Assumption (2026 - 2055) Cumulative Cash Position Inflation Rate Assumption (2026 - 2055)

(billion Kyat) 00%  20%  40%  58%  60%  80%  10.0% (billion Kyat) 00%  20%  40%  58%  60%  80%  100%
0% -1,757 2009 -2441  -3098 -394 4514 6842 0% -1,356  -1608  -2,040 -2697 2793 4113 6441
25% -544 -795 -1228 1885 -1980  -3300  -5,629 25% -143 -394 -827 <1484 -1579  -2899 5228
50% 933 681 249 -408 -504 1824 4152 50% 1334 1,082 650 -7 -103 1423 3751
5620 | 1341 1090 657 0 96 1416 3744 501% | 1341 1090 657 0 %6 1416 3744
Tariff Increase in 75% 2,672 2421 1,988 1331 1,236 -84 2,413 Tariff Increase in 75% 3,073 2822 2389 1732 1,637 317 2,012

2019 and 2023 100% 4675 4423 3,991 3,334 3,238 1918 -410 2019 and 2023 100% 5,076 4824 4,392 3,735 3,639 2319 -9
125% 6,940 6,689 6,256 5,599 5,504 4184 1,855 125% 7,341 7,090 6,657 6,000 5,905 4,585 2,256
150% 9,469 9,217 8,785 8,128 8,032 6,712 4,384 150% 9,870 9,618 9,186 8,529 8433 7113 4,785
175% | 12260 12,009 11576 10919 10,824 9,504 7,175 175% | 12661 12410 11977 11320 11225 9,905 7,576
200% | 15315 15063 14631 13974 13878 12558 10,230 200% | 15716 15465 15032 14375 14279 12,959 10631

HiH: JICA A
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1 Exchange Rate Kyat 1.00=JPY0.0923 USD 1.00 = JPY 109.2 = Kyat 1,183 except for Phase 1 costs conversion
2 Price Escalation FC=16% LC=58%

3 Physical Contingency Construction: 5% Consulting Services: 5%

4 Administration Cost 5%

5 Taxation VAT: 5% Import Tax: 2%

6 JICA ODA Loan Conditions Currency: JPY

Interest Rate (% per anum): 0.01% Front end fee: None (0%)

Repayment period: 40 years repayment period including 10 year grace period
Interest During Construction: Phase 1: Loan-covered, Phase 2: Not covered by loan
7 Union Government Subsidiary Loan to YCDC Same conditions as JICA ODA Loan

Exchange risk premium applied to the financial projection: 6.0% p.a.

(Cost of debt applied in the financial projection: 0.01% interest rate + 6.0% risk premium = 6.01%)
8 Project Lifetime From 2014 to 2055 (42 years)

9 Prices All prices are expressed in current (nominal) price including inflation

2016 - 2025 peiord: Same inflation rates as the price escalation is applied

2026 - 2055 period: 5.8% infalation rate for LC is applied as base assumption

10 Phase 1 Cost Data Conversion Exchange rates applied for cost data conversion:

Kyat 1.00 =JPY 0.102 USD 1.00 = 970.9

HiH: JICA FRAE ]
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2—RE eIl 5 K 512, YCDC REIxT D KEREE LT (2019 435 LU 2023 40> 2 [A])
EHERET 5, LB EIFIEIZ4 B T 1R 72 0 +93.6%. i EF 2 [BlOAFHC 3.7 fif L #HEFH S,
72— R 2HEOF v v 2T o —FHRR (ELT2EOEEFT2645) LRIV,

K9 #HExXrvyviaze—FH (F—=x1)

7 x— R 2 FEITH U RBUFD S ORGSR S D — 2 2 (FEFREED 25%DHilh4)
ROV — 2 3 (& REED 50%DB4E) %3 12 KO 10 (r—22), £ 13 K11 (r—A
3) T d, BUFMIBIE LGS D Z LTy | ML 22 2R E BIFRIEE B 2 BlOAFHT
361%F (r—22) K345 (r—=A3) Lib,
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LT —2 1 OE ETFEEY $07e< 25, LrL, WTIor—2TH 345U EOfE E
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2019 4 K N 2023 4R (C AL & 72 B AE FITHE & 2026 4E~2055 FEDARE A o+ 7 LRITAR 5 K AT D
ERITTROBY TH S,
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Base Case Case 1
Cumulative Cash Position Inflation Rate Assumption (2026 - 2055) Cumulative Cash Position Inflation Rate Assumption (2026 - 2055)
(billion Kyat) 00% 20% 40%  58% 60% 80%  100% (billion Kyat) 00% 20%  40%  58% 60%  80% 10.0%
0% 2766 -3351  -43%8 5891 6114 -9199 -14,648 0% 2,766 -3351  -4358  -5891  -6114  -9199  -14,648
2@0 552 2137 3145 4678 -4901  -7986 -13435 25% -1,552 -2,137 -3,145 -4678  -4901  -7986  -13,435
o R
0 ) ) -l -1 -4, -4V,

Tariff Increase in 1705[;1; ;:gg ;g;i 27017 " 152?2 13?35 3;23 ‘_180‘221169 Tariff Increasein | 936% | 3126 2541 1533 0 223 -3308 8,757
2019 and 2023 no ! ! ' ! ! 2019and 2023 100% 3,666 3,081 2,074 541 318 2,767 -8,216
125% | 5932 5347 4339 2806 2583 502 5951 125% | 5932 5347 4339 2806 2583 50 5951

150% | 8460 7875 688 533% 5112 2027 3422 150% | 8460 7875 688 5335 5112 2027 342

175% | 11,252 10667 9659 8126 7903 4818 -631 175% | 11,252 10667 9650 8126 7,903 4818 -631

200% | 14306 13721 12714 11181 10958 7,873 2424 200% | 14306 13721 12714 11181 10958 7,873 2424

Case 2 Case 3
Cumulative Cash Position Inflation Rate Assumption (2026 - 2055) Cumulative Cash Position Inflation Rate Assumption (2026 - 2055)

(billion Kyat) 0.0% 2.0% 4.0% 5.8% 6.0% 8.0% 10.0% (billion Kyat) 0.0% 2.0% 4.0% 5.8% 6.0% 8.0% 10.0%
0% 2,365 2949 3957 5490 5713 -8798  -14,247 0% -1,964 2548 -3556 5089 5312 -8397  -13,846
25% 21,151 1736 2,744 4277 4500 -7,585  -13,034 25% -750 -1335 2343 3876 4,099  -7,184  -12,632
50% 325 -259 -1,267  -2800  -3023  -6,108  -11,557 50% 726 142 -866 2,399 -2622 -5707 -11,156

75% 2,065 1,480 412 <1061 1284 4369  -9,818 75% 2,466 1,881 873 -660 -883 -3968  -9,416

Tariff Increasein | 88.6% | 3,126 2,541 1533 0 =223 -3308  -8,757 Tariff Increasein | 83.6% 3,126 2,541 1,533 0 -223 -3,308  -8,757
2019 and 2023 100% 4,067 3,483 2,475 942 719 -2,366  -7,815 2019 and 2023 100% 4,468 3,884 2,876 1,343 1,120 -1,965  -7,414
125% 6,333 5,748 4,740 3207 2,984 -101 -5,550 125% 6,734 6,149 5,141 3,608 3,385 300 -5,148

150% 8,861 8,217 7,269 5,736 5513 2,428 -3,021 150% 9,262 8,678 7,670 6,137 5914 2,829 -2,620

175% | 11,653 11,068 10060 8527 8,304 5,219 -230 175% | 12,054 11469 10461 8928 8,705 5,620 172

200% | 14,707 14123 13115 11582 11,359 8274 2,825 200% | 15108 14,524 13516 11983 11760 8675 3,226

HiHl: JICA FRAE ]
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