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Working Group Progress Meeting (1) on 17" May, 2011

PART (1): Development Schedule of Hanoi Sewerage PPP Model

Regulatory Flame Works
Confirmation of Current Status, Schedule and Outputs

PART (2): Overall Progress of the Study B

(1) Purpose of the Study and Overall Progress
(2) Project Implementation Schedule
(3) Work Schedule of the Study
(4) Alternatives of Facilities of Sludge Recycle
Three (3) Alternatives of Sludge Recycle Facilities
Two (2) Alternatives Sites for Sludge Recycle Center
(5) Five (5) PPP Models
Classification of 5 PPP Models
Comparison of 5 PPP Models
(6) Training Program

Consideration of Four Training Programs

PART (3): Planning for Sludge Recycle

Selection of Sewage Sludge Reuse

Concept of Step-wised Project Programming
Sludge Treatment Facility Planning for Recycle
Alternative Study of Site for Sludge Recycle Center



< Development Schedule of Hanoi Sewarage PPP Model >

MOC-MLIT
WG

1st WG 2nd WG

1. Distinction bw PPP & Privatization 1. Vital Framework of Legal, Implementation,...

2. Caracteristics of PPP (Regirements, Supervision,...) 2. PPP Regulations on Sewarage, Existing & Future
3. Risks of PPP, Issues & Countermeasures 3. Monitoring for PPP Project (PI, Reports, ...)

4. Master Framework of Sewarage in Hanoi 4. Tarrif Structure & Subsidy Ratio

5. Role Sharing bw Public—Private

6. Modification of Law & Regulations

JICA Study B
(PPP-F/S)

April May June July August Sep. Oct. Nov. Dec. Jan.
May 16 July 5
1st Progress 2nd Progress 3rd Progress
1. Outline of 5 PPP Models 1. Proposal on Hanoi PPP Model 1. Fixing Hanoi PPP Model
2. Alternative of Sludge Recycle (Deepening 1st Progress) 2. Financial Analysis of Hanoi Sewarege
3. Trial Financilal Analysis 2. Preliminary Financial Analysis 3. Draft Contract
4. PPP Implementing Structrue 3. Preliminary Risk Analysis 4. Capital Structure

5. PPP Project Schedule

JICA Study A

May 26 June 23 Aug. 29
1st Progress 2nd Progress Final QOutput
1. Revenue & Expenditure 1.Preliminary Tarrif Structure 1. New Tariff Structure for Hanoi
of Hanoi Sewerage 2. Preliminary Financial Plan 2.Financial Plan of Hanoi Sewarage

2. Affordable Tariff Level for HH for Hanoi Sewerage for Future 3. Efficient O&M by New Joint Company
3. Results of Interview for Tarrif 3. Improvement of O&M

3rd WG

1. Hanoi PPP Model to Vietham Sewage Model
2. Legal Framework & National Budget

3. Responsibility and Monitoring

4. Issues to be discussed for Future

Mar.
L/A

[ Project Proposal |




PART (2) Overall Progress of the Study B

(1) Major Purposes of the Study and Progress of the Study

1) To realize Yen Xa WWTP Construction Project as soon as possible
(To formulate suitable PPP sewerage project models with HPC, for smooth
implementation and MPI approval.)

J

[What we did]

To prepare 5 Alternatives of PPP Sewerage Project Models

To consider the Project Implementation Schedule

[What we will do]

To select the Best Models through Alternative Studies, through Financial Analysis,
Risk Analysis and Study on Laws and Regulations, etc.

To propose the Project Implementation Schedule

2) To realize sludge recycle in Hanoi
(To propose suitable sludge recycle facility)

J

[What we did]

To prepare 3 Options of Sludge Recycle Facilities

To prepare 2 Alternatives of Construction Site

To carry out sludge recycle demand survey and sludge quality analysis
[What we will do]

To select the Best Option of Sludge Recycle Facility in the Best Location

3) Tocarry Training Program

J

[What we did]

To prepare outline of 4 Types of Training Program through discussion
[What we will do]

To fix details of the Training Programs and carry out the program



(2) Project Implementation Schedule

Table-1 shows the Draft Project Implementation Schedule for our discussion. The
procedure of investment preparation of the SPC portion is still not clear. The procedure
in the table is tentatively prepared, based on the Action Plan for the Period 2011 — 2013,
PPP Inter-Ministerial Task Force, MPI.

The procedure of the ODA portion in the table is tentatively prepared, following a
typical procedure of a normal ODA loan project. The time of the L/A shall be
considered for the SPC portion and the ODAQ portion, respectively.

(3) Work Schedule of the Study
Table-2 shows the Work Schedule of the Study.

The major events are as below;

17" May First Progress Meeting
5" July Second Progress Meeting
Someday, July PPP Lectures
21 July Third Progress Meeting
Submission of the Progress Report
August Preparation of comments to the Progress Report
End, August Fixing Outline of the PPP Sewerage Project



Table—1 Consideration of Proiect Implementation Schedule

No Year Period 2011 2012 2013 2014 2015 2016 2017 2018
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Table—2 Work Schedule of Study-B, Phase 1 “Formulation of Proposal on PPP Sewerage Project (Hanoi Model)”

Study Team| Counterpart April May June July August
0 Study on Current Condition and Future Plan of
SewerageDevelopment in Hanoi
1-1) Social Condition and Relevant Policies OR
1-2) Review and Analysis of Relevant PPP Laws
Collection and Review and of Relevant PPP Laws OR, PWC
Analysis of Current Problems and Recommendation PWC P—
Study on Current Condition and Alalysis of Problems of —
1-3) NK
Water and Sewerage Sector
Review of Relevant Laws and Regulation for
1-4) [ X NK TR Y]
1-5) Survey fgr Trends ofyActivvities of .Private Companies and NK Y S
Donners in PPP Pprojects in Hanoi
2) Study on Sewerage System Development in Hanoi
2-1) Confirmation of Planning Condition and Alternative
Study of Sludge Treatment and Recycling
Current Situation and Problems, Sludge Generation
Forecast, Study on Potential of Recycling Sludge Use, OR/NK
Study on Target Area of Sludge Collection
Proposal of 3 Alternative Plans for Additional OR/NK
Treatment and Alternative Study
Sludge Quality Analysis (Laboratory Test) OR/NK
Study and Proposal for Suitable Sludge Treatment OR
2-2) |Study on Integrated Control and Monitoring System
Confirmation of Concept of Integrated System HEL
Alternative Study for System Development HEL
Basic Design HEL
Study on Financial Obligation of Beneficiallies and
2-3) o
Relevan Organizatins
Study on Suitable Sewerage Tariff Level of Domustic and — —
. PWC
Non-domestic Useres
Confirmation of Financial Condition of HPC and Financial PWC fr— fr—
Capacity for Preparation of Subsidy
Study on Options of Private Funds to the Project PWC
4
3) Study on PPP Scheme
3-1) Study on Basic Condition of “Hanoi Model” of PPP
Project
Data Collation/ Review/ Analysis of Similar Projects p— —
NK/OR
(Case Study)
Study on Basic PPP Scheme NK/OR/PWG —
Study on Task Allocation/ Risk Allocation PWC T —
3-2) |Alternative Study of Four (4) PPP Models :
Confirmation of Conditions of Project Scheme NK/OR/PWC :
Preparation of Preliminary Business Plans (including PWGC & '
Financial Model Study)
3-3) Proposal and Discussion for “Hanoi Model” of PPP
Project
Formulation of “Hanoi Model” of PPP Project PWC H
Evaluation of Effects of PPP Introduction PWC H pEEEENEN
Tst[Cos 2nd Cost Estjmate
4) Preliminary Design and Cost Estimate i “A
4-1) |Preliminary Design of Sludge Treatment Fagcilities
Fixing Required Capacity, Scale and Type of facilities OR
Layout Plan of Facilities OR/NK
4-2) Review of Design of Wastewater Treatment
Facilities and Wastewater Collection System
Preparation of Review Report NK
Preparation of Alternative Design (if necessary) NK
4-3) Preliminary Design of Integrated Control and
Monitoring System
System Design HEL
Preparation of Major Equipment List HEL
Construction Cost Estimate and Construction
4-3)
Schedule
F/S Design Review NK
Construction Cost Estimate of Wastewater Treatment NK
Facilities
Conls.tlructlon Cost Estimate of Sludge Treatment OR/NK
Facilities
4-3) Operation, Maintenance and Replacement Cost
Estimate
O&M Cost of Wastewater Treatment Facilities HEL
0O&M Cost of Sludge Treatment Facilities HEL
(including proposal for future O&M Method, and
Replacement Plan for Equipments)
6) Final Confirmation and Arrangement in Phase 1
Preparation of Progress Report
Modification based on Comments
Final Confirmation and Arrangement through Discussions
Working Group Meeting (Study B) A A A A
5/17 7/5 7/21 8/30
Working Group Meeting (Study A) A A A
5/26 6/20 8/24
6/23 8/29
Study A 6/28

Study B




(4) Alternatives of Facilities for Sludge Recycle

The Study Team selected suitable three (3) options of sludge recycle methods, 1) Solar Drying Bed/

Compost, 2) Mechanical Drying and 3) Carbonaization, among six (6) alternative methods. Two

alternative sites (Yen So and Yen Xa) are selected for construction of the facilities among three

alternatives.

(5) 5 PPP Models for Sewerage Project

1) Outline of the Project

The outline of the Yen Xa WWTP Construction Project is shown in Table-3. In this stage, the Study

Team study on the Phase 1 portion.

Table-3 Outline of Yen Xa WWTP Construction Project

Wastewater Collection Wastewater Facilities
Service Population System Treatment Plant for Sludge
(Length of Pipe Installation) (capacity) Recycle
Phase-1 548,000 15415 m 135,000 m*/day (under the
Study)
Overall 882,000 27,641 m 270,000 m*/day

2) Classification of PPP Models

Five PPP Models for Sewerage Project are proposed as below;

Table-4 Classification of Five PPP Models

Wastewater Collection | Wastewater Treatment | Facilities for Sludge

System Plant Recycle
Model-1 ODA ODA ODA
Model-2 ODA ODA SPC
Model-3 ODA SPC SPC
Model-4 ODA SPC ODA
Model-5 SPC SPC SPC
Conditions:

As for ODA portion, the central government will arrange funding for the Project, and HPC

will have responsibility for construction and O&M. The loan will be paid back by the

central government. So it is same as a government subsidy for Hanoi.

As for SPC portion, SPC will have responsibility for funding, construction and O&M. HPC

will pay sewerage service fee to SPC, which will cover construction cost and O&M cost,

etc.




3) Comparison of 5 PPP Models
The results of rough cost estimate are shown in Table-4. The estimated values are quite tentative

ones, so they will be reviewed and modified. Table-5 shows Comparison of Five (5) PPP Models.



Table-5  Trial Calculation of Construction Cost and O&M Cost (Phase 1)
(1) Entire Project (Construction Cost and O&M Cost) (million. US$)
Wastewater | Wastewater Facility for
Collection Treatment Sludge Total
System Plant Recycle
Case-1 | 13 347
Construction
114 220 Case-2 | 24 358
Cost
Case-3 | 26 360
0O&M Case-1 | 0.5 6.1
Cost - 5.6 Case-2 | 0.9 6.5
(Yearly) Case-3 | 0.9 6.5
(2) SPC Portion
(Construction Cost) (million. US$)
Facility for
Wastewater | Wastewater Sludge Total
Collection Treatment Recycle
System Plant 1) | 2) | 3) | Case-1 | Case-2 Case-3
Model-1 - - - -
Model-2 - - 13|24 | 26 13 24 26
Model-3 - 220 13|24 | 26 233 244 246
Model-4 - 220 - 220
Model-5 114 220 13 | 24 | 26 347 358 360
(O&M Cost) (milion. US$/year)
Facility for
Wastewater | Wastewater Sludge Total
Collection Treatment Recycle
System Plant 1) | 2) | 3) | Case-1 | Case-2 Case-3
Model-1 - - - -
Model-2 - - 05(09|09| 05 0.9 0.9
Model-3 - 5.6 05/09|09| 61 6.5 6.5
Model-4 - 5.6 - 5.6
Model-5 - 5.6 05/09|09| 6.1 6.5 6.5

Case-1) Solar Drying Bed / Compost

Case-2) Mechanical Drying

Case-3) Carbonization




Table-6 Comparison of 5 PPP Models

Required Cost for Sewerage Service

Control of Construction Work

Introduction of New

Construction Cost | Cost for Funding Funding Schedule Technology for Sludge
and O&M Cost Recycling
Model-1 Difficult Easy Technical assistance
(ODA/ODA/ODA) Expensive Cheaper So large amount for | One executing agency will | program will be prepared
More ODA and GOV manage entire project. under ODA program.

Model-2 Difficult Easy SPC  will take the
(ODA/ODA/SPC) So large amount for | Almost same as Model-1. responsibility

ODA and GOV
Model-3 Relatively easy Difficult Same as Model-2
(ODAJ/SPC/SPC) Funds come from ODA | Two executing agencies will

and SPC manage each portion of

project, separately.

Model-4 Relatively easy Difficult Same as Model-1
(ODAJ/SPC/ODA) Funds come from ODA | Same as Model-2

and SPC
Model-5 Expensive Difficult Easy Same as Model-2
(SPC/SPC/SPC) Cheaper More So large amount for SPC | Same as Model-1

and HPC
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4) Trial Financial Analysis

The sewerage tariff income from Yen Xa WWTP Service Area is roughly calculated on three cases as

shown in Table-7. Rough Estimate of O&M and Replacement Cost is shown in Table-8.

Table-7 Rough Estimate of Tariff Income

Tariff Level

Tariff Income

Phase 1 Area

Entire Area

Case-1
Current Sewerage Tariff
VND 391/m?® (US$ 0.019/m®)

0.75 million US$/ year
(US$ 0.019 m? x 135,000
m°*/day x 80% x 365 days)

1.50 million US$/ year

Case-2

Affordable to Pay, based on
around 1% of Household Income
VND 1,564/m* (US$ 0.076/m°)
(4.0 times of Case 1)

3.00 million US$/ year
(US$ 0.076 m® x 135,000
m*/day x 80% x 365 days)

6.00 million US$/ year

Case-3

Affordable to Pay, based on
around 2% of Household Income
VND 3,600/m* (US$ 0.180/m°)
(9.5 times of Case 1)

7.10 million US$/ year
(US$ 0.180 m® x 135,000
m?*/day x 80% x 365 days)

14.20 million US$/ year

Table-8 Rough Estimate of O&M and Replacement Cost
(Yen Xa WWTP + Solar Drying Bed/ Compost)

Item

Rough Estimation of Average Yearly Expenditure

O&M Cost

US$ 6.1 million /year

Replacement Cost of Mechanical and

Electrical Equipment

US$ 4.5 million /year
(US$ 90 million in 20 years)

Total

US$ 10.6 million /year

11




Above rough estimate shows as below;

The tariff income from Yen Xa WWTP Service Area is expected US$ 0.75 — 7.10 million/ year in the
Phase 1 area and US$ 1.50 million/ year in the entire area. It can hardly cover the total amount
(US$ 10.6 million/ year) of O&M cost and replacement cost of mechanical and electrical equipment
of Yen Xa WWTP (Phase 1). The initial construction cost of Yen Xa WWTP shall be depending on
government subsidy and/or other financial sources, except for sewerage tariff income in Yen Xa

WWTP service area.

In order to formulate suitable PPP Sewerage Project Model in Hanoi, the Study Team

will carry out on the followings;

1) Study on cost reduction of O&M cost, Replacement Cost and Initial Construction Cost

Review of the O&M cost and replacement costs and initial construction cost,
considering merits of introduction of PPP (the target is 30% reduction)

Study on cost effectiveness of the entire project implementation of Yen Xa
WWTP, (The Phase 1 Project implementation is more costly than the entire

project implementation)

2) Study on Possible Increase of Sewerage Tariff Income to Yen Xa WWTP
Consideration on yearly increasing tariff structure with household income
increasing (except for inflation ratio)

Consideration on higher tariff on commercial and industrial activities

Consideration on transfer of sewerage tariff income from other areas to Yen Xa
WWTP

3) Study on Additional Financial Sources
Consideration on possibility of general account expenditure of HPC (financial
source based on tax income)

Consideration on governmental subsidy yearly basis

12



(6) Training Program

1) PPP Lecture in Hanoi
Period: 2 days in July, 2011
Attendants: 15-20
Contents of Program:

Draft Contents are shown in Table-9.

2) Visit to PPP Project Sites
Period:  ---
Attendants: around 10
Contents of Program:
Inspection of PPP Projects
(To be discussed with JICA, Tokyo)

3) Training Program in Japan(Original Proposal)

3-1)  Training Program for Executive Class
Period: 2 times of 10 days
(28" Sep. — 7" Oct.) & (6™ Nov. — 15" Nov.) tentative
Attendants: 6-8
Contents of Program:

Draft Contents are shown in Attachment

3-2)  Training Program for O&M Group Leaders
Period: 21 days (12" Oct. — 1% Nov.) tentative
Attendants: 6-8
Contents of Program:

Draft Contents are shown in Attachment

13



Table-9 Draft Contents of PPP Seminar in Hanoi, July 2011
(Seminar for 10 - 20 members in 2 days)

| Subject Content of presentation
Part 1. Sewerage works in Japan
9:00-9:15 Opening
9:15-10:00 Sewerage works in | Role of sewerage
Japan History of sewerage
Water pollution control
Safety in urban activity & disaster mitigation
Global environmental issues
Protection of sound water resources
Policy, legal and financial system
Public relation
Sewerage in new era
Water & waste cycle (from waste to resources)
Asset management
Pl & sewerage works operation
10:00-1020 | Break
10:20-11:05 | Sewerage works in | Wastewater management, water environment
Hanoi Storm water drainage
11:05-11:50 | Sewerage works in | Sewerage system
Yokohama Regional sewage sludge treatment
Features of water environment restoration
Flood mitigation
Public relation
Part 2: PPP project
13:15-14:00 | PPP overview History of PPP & PFI
Features of PPP project
What is PPP in sewerage?
14:00-14:45 | PPP project in | PFI projects of sludge treatment
Sewerage Works Procurement procedure & performance monitoring
Break
15:00-15:45 | Proposed PPP in Hanoi | Overview of PPP study in Yen Xa sewerage project
1) PPP model simulation
Issues of sustainable PPP project operation
15:45-16:30 | Proposed PPP in Hanoi | Projection of sewerage works operation in Hanoi
2 Remaining issues on finance and regulation system
Best solution and what is Hanoi PPP model?
16:30-17:30 | Discussion
Closing

| Subject

Content of presentation

Part 3: Sewerage Administration of local government

9:00-9:50 Sewerage Ordinance

9:50-10:40 Tariff system Tariff system, poverty alleviation
Tariff levy & tariff collection
Financial operation

10:40-11:00 | Break

11:00-12:00 | Water quality | Business water monitoring

management House connection approval
13:30-15:00 | Discussion on sewerage works operation

14
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HANOI CITY:

Preparatory Survey on Project for
Yen Xa WWTP ( Study B)

Sludge Recycle Planning

JICA Study Team
May. 2011

Methodology of sludge recycle facility
planning

Discussion topics
- Selection of sewage sludge reuse
Through Needs Survey on field and literature
- Concept of step-wised project programming
- Sludge treatment facility planning for recycle

Step-1:Selection of final sludge product
Step 2: Alternative study of sludge treatment process

- Alternative study of site of Sludge Recycle Center




Sewage sludge reuse (1/2)

IPCC defines sewage sludge as “Renewable energy”.
Sewage sludge is replaced to fossil fuel, therefore mitigates CO, & CH,

emission in land fill site

Global warming \

pOtent i al Biomass: Renewable energy CO2
Urban activity

Gas

co, ! -

rban activi
Dried & carbonized: ge
4 (Carbon neutral flel)

N,O 310
2 » WWTP

Sewage sludge reuse (2/2)
contains calorie of approx. 60 % of coal

Ingredient of sewage sludge |
COAL HYMFX PRICF

Non- Jary 8, JUUZ - Apr 29, W0
organic

80% 20%

VAR

- Bio gas - Fertilizer - Cement material
- Carbonization sludge - Soil improvement additive - Brick, gravel, etc.

Calorie of sludae

- Right: Coal price, New York
Merchandize EX.50-80 USD/ton

- Left: Calorie of fuel sludge, Japan




Sludge treatment facility planning (1/3)

- Regional sewerage sludge treatment

(s o
Advantages of regional sewage sludge treatment

Scale merit of construction & OM cost
Qualified sludge product for reuse

Offensive odor control \ ‘
o~ 40._1&};2&\
Cau Dien Compost Stn. -
(URENCO) - @

Concept of project programming (1/2)

Step-wised development

Individual treatment to regional sewage sludge treatment

5 WWTP 6 WWTP
Septage |:> Septage
Yen Xa WWTP [ Yen Xa WWTP Yen Xa WWTP

Natural treatment to artificial treatment due to sludge increase

Solar drying/Fuel use :r;
or Land fill

Fuel use




]
Concept of project programming (2/2)

Phasing Alternative 1 Alternative 2&3
Long term (Dried & Carbonized Fuel) (Dried & Carbonized Fuel)
Kim Lien il B Kim Lien
Truc Bac, Yen So Septa Truc Bac, Yen So
North Thang Long eptage North Thang Long

Sludge \ Sludfe

Sludge =
Phase 1 (Solar Drying Bed & Yen So Sludge Center) | (Dried & Carbonized Fuel)
Phase 2 (Dried & Carbonized Fuel) (Dried & Carbonized Fuel)
(i (L Kim Lien

Truc Bac, Yen So
. Septage
North Thang Long HES OIS 9 N Septage

North Thang Long

Sludge \
Sludge
Sludge '—| 9
Yen Xa WWTP ‘Yen So SC Yen Xa WWTP

/0]
Sludge treatment facility planning (2/3)

Step 1: Selection of sewage sludge reuse (final product):
- Soil conditioner (soil improvement additive)
« Dried sludge fuel for bio-mass boiler or cement material
- Carbonized sludge fuel for bio-mass boiler

Step 2: Determine potential treatment process
- Alternative 1: thickening — dewatering — solar drying (green house

- Alternative 2: thickening — dewatering —drying (mechanical drying)
- Alternative 3: thickening — dewatering — carbonizing
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Sludge treatment facility planning (3/3)

Step 1: Primary Screening

Final Form of Sludge Treatment

Landfill of Dewatered Sludge Baseline (Current Condition) (@)

Heavy Metals Accumulation in Soil
Compost for Agriculture High Competition against Kitchen X
Garbage Compost

Compost for Soil Conditioner

(Solar Drying) Low Cost, Sustainable (@)

Environmentally-Acceptable
Sustainable (@)
Environment-Conscious Technology

Dried Sludge Fuel for Biomass
Boiler or Cement Material

Environmentally-Acceptable
Sustainable (@)
Environment-Conscious Technology

Construction Material of Burned Ash High Cost of Incinerator LCC

Carbonized Sludge Fuel for
Biomass Boiler

Construction Material of Melt Slag High Cost of Melting Furnace LCC

Base Model and 3 Alternatives

Base Model (Current Condition) Alternative-1 (Solar Drying)

e

Dewatered Dried
Sludge: Sludge:

From Sedimentation Tank

)i =

Dewatered
Sludge

[ oncentration | [ pewatering | [ tandfin ] [ Concentration | [ Dewatering | [ Solor Drying_|

Alternative-2 (Dried Sludge Fuel) Alternative-3 (Carbonized Sludge Fuel)

=

Dewatered Carbonized
Sludge Sludge

From Sedimentation Tank

Dewatered Dried
Sludge Sludge:

Congentratior: | [ Dewatering_| [Mecharical Drying [c ion | [ Dewatering_| [ Garbonization |




Solar green house of sewage sludge drying

- Solar energy is environmentally friendly and low cost.
- Green house is applicable to Hanoi climate.

Feoaf Vertitaion Flap
u,

/0]
Alternatives of Sludge Recycle Center (1/2)

Yen So in river area Cau Dien in residential
Red River

Yen Xa in planned WWTP . Conditions are

area, environment issue, traffic access

and EIA for land application.

Ring road




Alternatives of Sludge Recycle Center (2/2)

Alternatives

Yen So dredged soil
land-reclamation site

Cau Dien Composting
Plant

Yen Xa WWTP

Sludge treatment
process

Green house
& solar drying (Phase-1)

Mechanical drying &
carbonization

Mechanical drying &
carbonization

Existing land use

Opened space and
reclaimed land

Solid waste composting
plant

Planned WWTP

Enough for mechanical

Area Sufficient Too small drying & carbonization
Traffic
accessibility Easy Congested small road Easy
Environmental | Acceptable Difficult due to
issue 500 m from residences adjacent residences Acceptable
Upgrading . . ]
in future Flexible Less Possible Flexible

Recommendation

Recommendable
if complied with EIA

Not recommendable

Recommendable

Conclusion of sludge recycle facility planning

- Step-wised project programming
Long term
Regional sewage sludge treatment = 7 WWTP + Septage
Phase-1 = PPP project
Yen Xa WWTP

- Alternatives of site & sludge treatment facility
Yen Xa WWTP
Mechanical drying or carbonization
Yen So land-reclamation site, if EIA approved
Solar drying of green house
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Consideration of PPP Model
for Sewerage System Development
in Hanoi

July 15%, 2011

Purpose of the Study

1. For Effective and Smooth Implementation of
Construction of Yen Xa Wastewater Treatment Plant

Topics
1. Outline of Construction Project of Yen Xa Wastewater

Treatment Plant

2. Consideration of Source of Funding, Repayment, and
Operation and Maintenance

3. Study on PPP Model for Hanoi Sewerage




Project Outline

‘ Image of Yen Xa Wastewater Treatment Plant

Project Outline

Service Population 900,000
Service Area (ha) 4,874
Main Sewer Length (m) 27,641
Treatment Capacity
270,000
(m¥/day) ( ™~ 1

Consideration of Sources for Funding, Repayment
and Operation/ Maintenance

Initial Construction Cost Exper_ldlture |_n
Operation Period

Items of Pipe WWTP Sludge OM Cost/
Cost Network Recycling Replacement Cost
Payer Central Government HPC Beneficiaries
(Source) (Tax Income) (Tax Income) (Tariff Income)

Type of
P):;m ent Initial Expenditure Yearly Expenditure Monthly Expenditure

Characteristic of Sewerage Project

¢ Initial investment cost is huge, so Large amount of loan and subsidy is generally
required.

¢ Sewerage tariff income is expected to cover OM costs, however, it can hardly cover
repayment of initial investment cost. The financial gap is usually covered by tax
income.




Alternatives of Source of Funding for
Initial Investment (Hanoi)

Funding Source for Initial Investment Interest
(US$ basis)

Public Funding Source

1 Central Government Subsidy -
(including Funding by ODA Loan: 2.75-3.50%)

2 HPC Development and Investment Budget -
*18,249 billion VND ( 871 billion US$) in 2011

3 Municipality Bond (7-10%)

Private Funding Source

1 Private Investment (including benefit and risk hedge cost) 12-18%

2 Private Investment with JICA PSIF (Private Sector 5-10%
Investment Fund: 4-5%)

¢ From view point of fund preparation cost for HPC, “Central Government
Subsidy “ is the best option, and “HPC own budget” is the second best.
However, total of these sources is not enough to cover the initial investment
cost for the sewerage system development.

¢ If municipal pond is not available, private project finance is only the
method.

Case Study of Funding Source in Traditional
Sewerage System Development in USA/Japan

JAPAN USA Establish

Central
Government

Finance =SSEWISY S Central
Organization for

Clean Water

Revolving State Local
Fund e

Government

Municipalities Government

(Government
Special Fund)

(Government
Special Fund)

Subsidy .
Private Banks

Municipality Municipality

Construction
Construction

Project Project

Both governments established organizations to provide low interest loan to
municipalities for sewerage system development. This system is very useful
for development of many municipalities in long term




Case Study of Private Participation for Sewerage Sector

Central
Government

Manila

Private

Companies Municipality

Contract

(Already
Constructed),
Rehabilitation
and Expansion
/Management

Central
Government

China / Mexico / Singapore

Private

Companies Municipality

Contract

Canstruction

Construction
/Management

Existing Water Supply
and Sewerage System

Wastewater
Treatment Plant  FiPe Network

In these cases, private sectors (using private fund) have contributed to
sewerage system development, in cooperate with public sectors. Public sector
spent large amount of tax income for initial investment. SPC is expected to do
effective management , using their own technologies and know-how.

Case Study of Private Participation for Sewerage Sector

Central
Government

Japan

Private

. ol Vunicipalit
Companies paiity

Investment

Construction/
Management

Sludge Treatment/

Bio-gas reuse

System

subsidy

Payment for 50%
of SPC Portion

Existing Sewerage

In case of Japan, only some
specific technical fields (such
as sludge treatment and bio-
gas reuse) are applied by
PPP, after sewerage system
development by public sector.
SPC is expected to do more
effective mangement than
Public Sector in these field.




Alternatives of Source of Repayment,
Operation/ Maintenance

Financial Source of Amount
Repayment, O&M, etc.

1 Sewerage Tariff 4500 VND/m3
(0.022 US$/m3)
2 HPC Ordinary Account 21 ,431 billion VND
in 2011 budget (2,023 million US$)
| Type | Amount |
1 Current Sewerage Tariff 450 VND/m? (0.022 US$/m3)
2 Current Water Tariff 4,500 VND/m?3 (0.220 US$/m3)
3 For OM Cost Recovery 4,900 VND/m? (0.235 US$/m3)
4 Full Cost Recovery
(Initial and OM Cost) 16,800 VND/m? (0.800 US$/m3)

It is almost impossible to increase sewerage tariff to “Full Cost
Recovery” level.

Financial Gap between Full Cost Recovery
and Tariff Income

0.9
08 Full Cost Recovery (O&M + Capex) : around 0.80 US$/m3
2o7 - . .
2 Required Expenditure from
2 06 1 HPC General Account
£ (Or transfer to Initial payment)
K 0.5 A
2 oa | ATP: 0.39 US$/m?
e D
£
% 03 : 3
S O&M : 0.245 US$/m
0.2 -
0.1 -
WTP : 0.04 US$/m3 Current -0.022 USS/m
0

0 5 10 15 20
Year




Study on PPP Model for Hanoi Sewerage
Scope Sharing between Public and SPC/ PPP 5 Models

Wastewater Treatment Plant

255 million US$
(36%) (56%) (8%)

SPC

36 million USS

255 million US$

SPC
291 million US$

5 SPC
452 million US$

Consideration of Funding Source for Initial Investment
Case Study: PPP Model - 4

Pipe Network Wastewater Treatment Plant
+ Sludge Recycling Facility

Management Public SPC
Construction Cost 162 million US$ 291 million US$
162 million US$ 291 million US$
Case 1 Public SPC
! 00%
249 million US$ 204 million US$
Case 2 Public SPC

! 0% 0%

308 million US$ 146 million US$
Case 3 Public SPC

: (50%) (50%)
366 million US$ 87 million US$

Case 4

(70%) (30%)




Financial Analysis: Case (Subsidy: 30%)

Case-40 Case-42
60.0 60.0
50.0 50.0
Return of Return of
Investment Investment
3 w00 nterest Account 3 200 —
z Initial Cost B Initial Cost (Cross Subsidy
- 200 - 200 Interes!
Replacement. Replacement
Opex Interest Opex
0.0 0.0
Tariff: 840 VND /m?3(0.04 US$/m3) Tariff: 5145 VND /m3(0.245 US$/m3)
Case-41
_ 400
g HPC
P Tax General
3 ccount
E 300 Interest
é Initial Cost.
] oo i
100
00
Paymentto SPC Source
Tariff: 8190 VND /m3(0.39 US$/mS3)
Financial Analysis: Case (Tariff: 5150 VND /m3)
: :
Case-41
60.0

Tax

Interest

(million USD/year)

Initial Cost

Replacement
Cost

Subsidy: 30%
Case-44 Case-47
400
3 Return of
: :
g 8 500 | Investment HPC
2 2 General
E E Interest
Cost
10.0
opex
0.0
Paymentto SPC Source Paymentto SPC Source

(Subsidy: 50%) (Subsidy: 70%)




Draft Proposal of Hanoi PPP Model

Central
Government

Subsidy

Loan Private _
(PSIF) Companies It is proposed to

provide low interest
fund from JICA.

Investment

Payment for a part
of Construction Construction
Construction (Subsidy)

/Management

Wastewater Pipe Network Private Sector
Treatment Plant Investment Fund (PSIF)

Fund Source for Initial Investment could cover maximum
70 % of total investment
Central Government/ HPC/

Private | JICA-PSIF JICA Loan cost of SPC

Rough estimate of Yearly Expenditure from HPC

General Account, for Sewerage Service
(million US$/ year)
(billion VND/ year)

Subsidy:30% Subsidy:50% | Subsidy: 70%

VND 840 /m3(US$ 0.04/m3)

Willingness-to-Pay 46.4 38.8 31.3
(0.2% of household Income) (956) (800) (642)
VND 5,150 /m?3 (US$ 0.245/m3)

Management Cost Recovery 32.0 24.4 16.8
(1.1% of household Income) (600) (443) (285)

VND 8,190 /m3 (US$ 0.39/m8)
Affordable-to-Pay 255 17.9 10.3
(1.8% of household Income) (332) 174) a7




Thank you for your attention
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HANOI CITY:

Sludge Recycle Facility
Planning on Project for Yen Xa
WWTP

( Study B)

JICA Study Team
15 July 2011

Methodology of sludge recycle facility
planning

Out-standing topics of Progress Meeting in May
- Selection of Sewage Sludge Recycling Plant
- Applicability of Solar Drying Technology
- Potential Demand of Sludge Fuel & Soil Conditioner
- Selection of Sewage Sludge Treatment Process




Sewage sludge reuse (1/2)

IPCC defines sewage sludge as “Renewable energy”.
Sewage sludge is replaced to fossil fuel, therefore mitigates CO, & CH,

emission in land fill site

Global warning \

Gas :
pOtentIaI Biomass: Renewable energy CO2
C O 2 1 Urban activity v
CH, 21 )
N,O 310
9 WWTP

Sewage sludge reuse (2/2)
contains calorie of approx. 60 % of coal

Ingredient of sewage sludge |
COAL HYMFX PRICF

Non- Jary 8, JUUZ - Apr 29, W0
organic

80% 20%

VAR

- Bio gas - Fertilizer - Cement material
- Carbonization sludge - Soil improvement additive - Brick, gravel, etc.

Calorie of sludae

- Right: Coal price, New York
Merchandize EX.50-80 USD/ton

- Left: Calorie of fuel sludge, Japan




Sludge treatment facility planning

- Regional sewerage sludge treatment

(s o
Advantages of regional sewage sludge treatment

Scale merit of construction & OM cost
Qualified sludge product for reuse

Offensive odor control \ ‘
o~ 40._1&};2&\
Cau Dien Compost Stn. -
(URENCO) - @

Concept of project programming (1/2)

Step-wised development

Individual treatment to regional sewage sludge treatment

5 WWTP 6 WWTP
Septage |:> Septage
Yen Xa WWTP [ Yen Xa WWTP Yen Xa WWTP

Natural treatment to artificial treatment due to sludge increase

Solar drying/Fuel use :r;
or Land fill

Fuel use




]
Concept of project programming (2/2)

Phasing Alternative 1 Alternative 2&3
Long term (Dried & Carbonized Fuel) (Dried & Carbonized Fuel)
Kim Lien [P B9 Kim Lien
Truc Bac Sept Truc Bac
North Thang Long eptage North Thang Long
W \ Sludge
Sludge =
| Yen Xa WWTP |—>| Yen So SC |
Phase 1 (Solar Drying Bed & Yen So Sludge Center) | (Dried & Carbonized Fuel)
Ve xawwre f——s] vensosc
| Sludge | |
Phase 2 (Dried & Carbonized Fuel) (Dried & Carbonized Fuel)
Kim Lien Kim Lien

Truc Bac
Septa Bal
North Thang Long S Truc Bac Septage

North Thang Long

Sludge \
Sludge
Sludge "—| 9
Yen Xa WWTP Yen So SC Yen Xa WWTP

Conclusion of PGM in May

- Step-wised project programming
Long term
Regional sewage sludge treatment = 7 WWTP + Septage
Phase-1 = PPP project
Yen Xa WWTP

- Alternatives of site & sludge treatment facility

Yen Xa WWTP
Mechanical drying or carbonization

Yen So land-reclamation site, if EIA approved
Solar drying of green house




/0]
Subjects in PGM in 15" July

Part-1

« Applicability of Solar Drying Technology

- Selection of Sewage Sludge Recycling Plant

» Selection of SRC Site & Sludge Treatment Process
Part-2

« Sludge Examination Plan

Continued to 3" Field Survey in Oct.-Nov.
- Potential Demand of Sludge Fuel & Soil Conditioner

Part-1

Applicability of Solar Drying Technology (1)

- Lay out Plan of Yen So dredged soil reclamation site
Yen So Sludge Recycle Center

Dryer

No.2
(Phase 2)

vz;qmﬁnisclracion Area Proposed SRC Site
eigh scale

Manifest recording II)\}‘y elr (Area 3 ha)
Laboratory & Office (Phae D

Green house No.1 (12 m X 130 m)

Green house No.2 (12 m x 130 m)
Green house No.3 (12 m x 130 m)
Green house No.4 (12 m X 130 m)

Green house No.5 (12 m x 130 m)

175m




]
Applicability of Solar Drying Technology (2)

Dewatered Sludge “Liquefied” Demonstration Solar Green House

Aggregated , 2 days solar-dried Dried Sludge, 6dats solar-dried

/0]
Applicability of Solar Drying Technology (3)

Examples in Overseas

Solar Green House, EU Solar Drying, Nong Khaem WWTP, Bangkok

Sludge Turn-over & Drying, Johannesburg Natural Composting, Johannesburg




Applicability of Solar Drying Technology (4)

- Lay out Plan of Yen So Dredged soil reclamation site
Mechanical Drying for Yen Xa WWTP

Selection of SRC Site & Treatment Process(1)

Project Programming (1)
Yen So Sludge Recycling Center

7WWTP
+ Septage Mechanical Dryer
Yen Xa
3,
270,000m?/d Solar Green House
Project Phase Phase-1 Phase-2 Long Term
Wiastewater Flow(m?/day) 270,000 485,450 606,200
Produced Sludge (m3/day) 108 201.4 384.6
Yen Xa WWTP
7WWTP
+ Septage
Mechanical Dryer
Yen Xa
270,000m3/d
Project Phase Phase-1 Phase-2 Long Term
Wastewater Flow(m?3/day) 270,000 485,450 606,200
Produced Sludge (m®/day) 108 201.4 384.6




Selection of SRC Site & Treatment Process(2)
Project Programming (2)

Operation Mode of Yen So SRC, Phase-1

Dry Season Rainy Season Dry Season
On On On
Solar Green House (108 m*/day) (54 m3day) (108 m?/day)
Remarks: Solar Drying efficiency is high in dry season and declined in rain season.

/]
Selection of SRC Site & Treatment Process(3)

Comparison of SRC site

Yen So
(dredged soil reclamation site)

Yen Xa WWTP

Sludge drying process

Solar Drying “natural energy”
+ Mechanical Drying

Mechanical drying
“using fossil fuel”

Technology

Easy for green house drying
Moderate for mechanical drying

Moderate

Quality of product

Fluctuates, however acceptable

Uniform high quality attained

Environmental

Sufficient distance from residences,

Close to residences

acceptance however EIA required

Traffic accessibility Easy Easy
Upgrading flexibility

in future Easy Easy

Water supply & Yen So WWTP supports :

wastewater utility (Zero emission? In side of Yen Xa WWTP
Construction cost Low Moderate

OM cost Low Moderate
Recommendation Recommendable Provisional option




Sludge Examination Plan (1)

Examination subjects
- Production process development
Solar drying, composting & carbonizing
- Evaluation on behavior & effectiveness of sludge use
Element analysis, Germination test, Cultivating & Burning

Questionnaire of for sewage sludge use of “Fertilizer &
Soil Conditioner” and “Sludge Fuel”

Questionnaire will detects:
- Willing and potential demand
- Barriers on sludge product profile and assembly line

Sludge Examination Plan (2)

Sludge Examination aims “Sustainable Sludge Management”
- Practicable sludge reuse manner decides the sustainability of
sludge management.
- Since land filling will be restricted, user’s willing affects
sludge use practicability.
- Preliminary Sludge Examination Plan aims to detect sludge

quality and willing of sludge product use of flower farms and
cement factories.




Examined elements of sewage sludge
RESULTS
No. Parameter Unit Analytical Method
WWTP (A) ‘ WWTP (B) ‘ gt e
Elements Analysis
1 T-C % 15.64 23.85 22.39 |ET/DCMT TOC/
2 | TN mg/kg 51425 6125.3 6577.2 TN-2006
3 T-S % 1.89 1.53 112 TCVN 4567-1998
4 |T-P ma/kg 20,449.89 24,183.26 23,014.89 TCVN 6202:2008
- EPA 3052-1996
5 T-K® ma/kg 10,853.52 3,644.52 9,352.81 SMEWW 3125-2005
Other Parameter
19 Calorific value Kcal/kg 3598.75 2395.62 3544.72 ASTMD 240-02
20 Loses of ignition % 31.99 53.5 54.02 TCVN 4049-85
21 Ash content % 39.5 26.13 33.44 TCVN 2688 — 1978
22 Moisture content % 28.3 20.37 12.34 ASTMD 2216
23 Fixed carbon content % 10.49 10.17 7.98 ASTM 3172 - 1997
24 pH - 7.19 7.37 7.04 TCVN 6492:1999
25 Cl mg/kg 689.68 662.32 674.9 EPA 9253

Sludge Examination Plan (4)

Elements:

- Elements of fertilizer contained.

- Ash content is a little higher than coal.

- Calorie is sufficient for fuel as 60 % of low quality carbon
Potential use:

- Soil conditioner for flower farm, park, and construction projects,
etc. Vegetable use shall be refrained due to urban-originated waste.

« Sludge fuel of cement material and bio-mass boiler

Cement factories addressed Global Environment Concerns, and require
more information on technical/political of sludge fuel use.

*-1 “Technical” by JICA Study and “Political” by Hanoi PC

*-2 Collaborations with Flower & Cement are indispensable.




Sludge Examination Plan (5)

3'd Sludge Examination on October

- Summarizes practicability on sludge elements & sludge
processing.

- Applicability on soil conditioner/fertilizer through cultivating
test, which is on-going, and Questionnaire of flower farm

- Applicability on sludge fuel of cement factories. Questionnaire
survey will be examined.

Sludge Examination Plan (6)

Composting Test

Sludge & Straw
for WC adjusting Ventilation chamber

11



Sludge Examination Plan (7)

Carbonizing Test

Carbonized Sludge
Oven

Sludge Examination Plan (8)

Germination Test

Test samples of mixed soil of
Dried sludge
Carbonized sludge

Seeding




Sludge Examination Plan (9)

¢ ¢

Measure weight of leaf &root
and EC (Electric Conductivity)

Cultivating Test : Test samples of mixed soil of
Dried sludge & Carbonized sludge

3days after
seeding

Thank you

13
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Working Group Meeting (23rd September, 2011)

Agenda
1) Confirmation of Project Scheme (ODA Portion / SPC Portion)
2) Confirmation of Implementation Schedule the Project

3) Confirmation of Selection Procedures of Consultant and SPC in SPC
Portion

4) Confirmation of Scale of Sludge Recycling Facility

5) Confirmation of the Work Schedule of the Study

End of the document



Interim Report

Preparatory Study on Project for Yen Xa

Wastewater Treatment Plant in Hanoi, Viet Nam

Yen Xa WWTP  ODA-Portion and Private-Portion =~ Comparative Table of Project Scheme
. Option-1 Option-2 Option-3
Option
A/B/C A/B+C A+B+C
(A) Construction of WWTP, (A) Construction of WWTP (A) Construction and O&M of WWTP + Construction and O&M of
(B) O&M of WWTP, (B) O&M of WWTP + Construction and O&M of Sludge Sludge recycling Facility are jointly done.
(C) Construction and O&M of Sludge Recycling Facility, Recycling Facility are jointly done.
_ Each work is done separately.
Outline EPC 0&M EPC 0&M
WWTP A B WWTP
\\“
Sludge \\\\\ \ Sludge Sludge
Recycle & \\ Recycle Recycle
WWTP A
Fund 3
Sludge \\\\\%\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“\
Recycle \\
In addition to Option-2:
+ HPC have only to select 1 operator for whole O&M.
- Better & sustainable sludge recycling can be secured. - Through DBO, lifecycle cost is much lower than Option-1
Merit + Ordinary ODA Loan system and familiar to all. + HPC can get PSIF and TA through SPC. because Quality of Construction and O&M can be secured from
- HPC can establish JC for IOMS with SPC, and Training both sides.
Center by Grant through SPC. - It streamlines the bidding process and shortens period up to
Operation.
- It takes longer time than DBO.
) O_perator cannqt secure q_uallty of construction. -+ Sludge recycle have to be done completely under ODA process
- Lifecycle cost is much higher than DBO. . . A .
Demerit - SPC for Sludge Recycle cannot be feasible and no PSIF & +There is no big change from the standard procedures and it needs discussion internally in HPC.
TIA (Grant) for the Project ' - If FS for Sludge recycle is necessary, contractor have to make it
(Sludge recycling contractor shall be the same as WWTP and HPC shall make the direct appointment.
operator from the points of better & sustainable recycling.)
Evaluation




Interim Report

Preparatory Study on Project for Yen Xa

Wastewater Treatment Plant in Hanoi, Viet Nam

Project for Yen Xa WWTP

ODA-Portion Comparative Table of Project Scheme

Construction

[Design-Build |

[Design-Build |

[Design-Build |

O&M

Public (HSDC)

Contract with private company
separately (less than 5 years)

Contract with private company
separately (around 20 years)

Ot Option-1 Option-2-A Option-2-B Option-3 Option-4
ion

P D-B + O (Public) D-B + O (Private) (1) D-B + O (Private) (2) D-B-0 (1) D-B-0O (2)

Design / [Design-Bid- Build) or [Design-Bid- Build| or [Design-Bid- Build] or

lDesign-Build-Operation |
Contract of O&M: less than 5 years

[Design-Build-Operation |
Contract of O&M: around 20 years

Option-1 is existing specification
order system, so cost reduction by
the idea of private sector is not
expected.

O&M company changes.

Private sector should put in the
expert for a long period, so cost
reduction from long-term view is
not expected.

long-term contract of O&M.

1) Design ~ Build = 1) Design ~ Build = 1) Design ~ Build = 1) Design ~ Build = 1) Design ~ Build =
. 2) 20years Operation = 2) 20years Operation = 2) 20years Operation = 2) 20years Operation = 2) 20years Operation =
Total Project Cost | 3) Renewal = 3) Renewal = 3) Renewal = 3) Renewal = 3) Renewal =
(20years operation)
Total = Total = Total = Total = Total =
It is possible to consider the
O&M work from long-term view construction and long-term O&M
. - makes the reduction of life cycle from qle5|gn stage, and the drast|_c
It is not difficult to change the cost reduction of the life cycle cost is
. It is familiar to HPC because of contract conditions and O&M . . I . expected due to maximum use of
Merit conventional way. companies flexibly because of l)tr I:nii);giﬁedb;(?ajgem ifovi\gn ::ﬁ Similar to Option-2-A know-how of the private sector.
short-term O&M contract. ne?:essar to continue outting. in It is possible to shorten the amount
the ex e?lt in the public Ector ’ of time o completion of
P publics ‘ construction because the ordering
work shall be done only once.
O&M company will not maintain
It takes time at each stage of the faC|I_|t|es from long-term view,
. . so drastic renewal works will be
design, construction and O&M, -
L required. . .
and the procedure of bidding and Private sector should check the It is necessary to study the details It is necessary to study the details
Demerit contract is troublesome, condition of facilities at every time of contract conditions due to the Similar to Option-2-A of contract conditions due to the

very long-term contract of design,
construction and O&M.

Experience

Previous precedents of Hanoi City

Some precedents

No precedent of Yen loan

Some precedents of Yen loan

No precedent of Yen loan




Implementation Schedule of the Yen Xa Sewerage Project in Hanoi (Option-1,2)

Month 2009 2010 2011 2012 2015 2019 2021
v v TR R v v v
(1) Feasibility Study —— mmm Revised FS
(2) Land Acquisition and Resettlement 24 o s o e e ——
(3) Funding Arrangement for Project 4 j—
1) Appraisal for Financing 2 p—
2) Exchange of notes 1 -
3) Loan Agreement 1 -
(4) Selection of Consultant 6 —
(5) Detailed Design 30 .
1) Site Survey 16 — :
2) Design Works 30 S — |
3) Preparation of Tender Documents 8 —
(6) Pre-construction Stage 24 I — I——
1) Prequalification 10 —
2) Bidding Period 4 —
3) Evaluation and Signing of Contract 10 —
(7) Construction Stage 93 e e P S S S S S S s |
1) Construction Works (A1, B1) 45 S S S S —r——r— ‘ ‘
1) Construction Works (A2, B2) 36 #‘
2) Test Operation 12 m—
(8) S|udge Recyc|e Facilities (PPP Project) 84 _
. . ] \
1) Technical Cooperation Project 24 ‘
2) Selection of Consultant for F/S 6 I—
3) Feasibility Study and Appraval 12 ——
4) Selection of Consultant for Preparationof T/D | 6 [—
5) Preparation of Tender Document 12 —
6) Selection of SPC 12 ——
7) Detailed Design 9 ——
8) Construction Stage 12 NN
©) Investigation and Recommendation on Tariff 12
|
Collection System
(]_0) Capacity Deve|0pment Program 81 A —
1) Preparation of the Program 6 —
2) Training Program in Overseas (intermittent) 75 — — w— -




Selection of Consultant and SPC

Consultant for F/S Consultant for Tender
Document Preparation
and C/S

SPC

Local Consultant
(To be selected by bid)

Private Companies
(To be selected by bid)

ODA Consultant

Private Companies
(To be selected by bid)

Local Consultant

(appointed by HPC/MPI)

Private Companies
(To be selected by bid)

Private Companies

(direct appointment)




2011/9/23

Study B
Outline of Sludge Recycle Project
<Investment Cost>
(million US$)
ltems Solar Drying Bed Mechanical Sludge Dryer Total
(Capacity=54m®/day) (Capacity=54m°/day) (Capacity=108m°/day)
Initial Cost 13 23 36

*Initial Cost = Construction Cost + Engineering Fee + Contingency

<Project Option>

Initial
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 20xx
Cost
Option-A | Beginning treatment Yen Xa sludge
P 3
Capacity = 108m/day —Amount of sludge = 108m*/day
Option-B | Beginning treatment Yen Xa sludge

Capacity = 108m°*/day

1Beginning treatment Yen So Sludge

<Expected Daily Average of Sludge Generation>

WWTP Sludge Generation (m*/day)
Yen Xa 88.2
Yen So 40.3
Bay Mau 4.6
North Thang Long 13.7
Total 146.8
Capacity vs. Total Generation 73%
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Agenda of Working Group Meeting on 11tk November, 2011

(1) Introduction (Fujii)
Explanation of Outline of Today’s Presentation
Confirmation of Several Discussions on Condition of Preparation of ODA Loan for Yen Xa

Wastewater Treatment Project

(2) JICA’s understanding of the PPP Study and the Projects (Mr. Nagase or Mr. Yamamoto)
Procedure of selection of ODA Loan Project
ODA Projects attractive to Japanese side
Understanding of PPP Study and Advantage of the Study Team Member Companies to
Participation of the Project

(3) Approach of the Study (Fujii)
Basic Concept of the Study (Maximization of benefits of Vietnamese and Japanese both sides)

Outline of Project Scheme proposed by the Study Team

(4) ORIX’s Proposal (Mr. Yamamoto, Mr. Sasaki or Mr.Murakami )
ORIX’s proposal on schedule of the Study
Advantage of ORIX participation

(5) Outline of Proposal of Sludge Recycling Facility BOT Project (Mr. Kajiura or Mr. Fujii)

(6) Outline of Proposal for Establishment of Joint Company (Mr. Fujii)

(7) Approach to EPC of Yen Xa Wastewater Treatment Project (Mr. Yamamoto, Mr. Sasaki or
Mr.Murakami )

Attachment

Att.-1: Project Scheme

Att.-2: Implementation Schedule

Att.-3: Draft Proposal of Joint Company and BOT Project
Att.-4: Presentation Material (PPT) of Sludge Recycling Facility



Introduction

- The Objectives of “PPP Study of Yen Xa WWTP Construction Project”
(Study-B) is to promote Entry of Japanese Private Companies (lead by
ORIX) to Business of Sewerage Field in Hanoi, in cooperation with
HPC and JICA

- Frankly speaking, from commencement of the Study (April, 2011), it
has taken so long time for both of Vietnamese and Japanese sides to
understand what is required for sewerage system development in the
Field of PPP.

- The Main Purpose of Today's Meeting is to confirm the Possibility of
Entry of ORIX Group into Business of “OM of Yen Xa WWTP”, “OM of
Ten Xa WWTP” and “BOT of Sludge Recycling Facility”

- If HPC has no intention of doing above Business with ORIX Group,
the Study Team had better to stop doing the Study, because any more
study is meaningless.

Approach of the Study

Basic Concept of the Study:

Maximization of Benefit of Both of Viethamese and Japanese Sides

1. Benefit of Vietnamese Side
Acquisition of ODA Loan, Reduction of Life Cycle Cost of the
Projects, Technical Transfer from Japan, Development of sewerage
System in Hanoi, etc

2. Benefit of Japanese Side
Increase of Business Opportunities of Private Company

Proposed Project Scheme:

1. Establishment of SPC for BOT Project of “Sludge Recycling
Facility” with Japanese Private Companies

2. Establishment of Joint Company for OM of Yen So WWTP, Yen Xa
WWTP and Sludge Recycling Facility with Japanese Private
Companies




JICA S
(53 million US$)
Investment 3
Japanese (23 million US$) BOT Contract
' SPC EEEEEEEEEEE NN HPC
Investor Group s*
Investment ™5\ Contract “t
w(Sludge Recycling) . ¢ ®
& e ** [ ] ¢*® OM Contract
e u * (WWTP)
- i <
. Joint OM Investment HSDC
Cement Company Company
(Sai Son / But Son) Resource Input

Construction
(EPC) 1

Receiving
Dry Sludge
Fmm————
1
Contractor to :
be selected Hig
under ODA |
Procedure :
1
1
1

Yen Xa WWTP

Yen So WWTP

OM Service
(WWTP)

Dewater

OM Service
(Sludge Recycling)

Construction
Contract

Contractor to be
appointed by SPC

(EPC)

Project Component and Selection of Companies for
Construction and OM

Construction Company

OM Company

1) Pipe Network

Contractor to be
selected by Open

2) Yen Xa WWTP

tender under ODA
procedure

HSDC

Joint Company

Facility

3) Sludge Recycling

SPC to be selected by procedure of BOT law




Proposal of Japanese Private Company Participation

Construction Stage OM Stage

Yen So WWTP (already constructed)

Joint Company to be
Yen Xa WWTP | Contractor to be selected established by

by Open Tender (Same HPC/HSDC and

Japanese Private Japanese Private
Company is preferable) Company
Sludge Recycling Contractor to be
Facility appointed by SPC, which

will be established by
Japanese Private

Company

Establishment of Joint Company

Initial Stage:

JC will carry out operation and maintenance works for the
following plants and facility;

- OM of Yen So WWTP

- OM of Yen Xa WWTP

- OM of Sludge Recycling Facility

Development Stage:

- OM of other WWTP in Hanoi

- OM of WWTP in other municipalities

- Training service and engineering service for other
municipalities

- Construction works




Alternatives of Share of Joint Company for Discussion

Option | VN : JP Remarks

1 35:65 |Japanese side has majority
(Around 10 years later, Japanese share will be
reduced to minority)

2 51:49 |Vietnamese side has power to appoint legal
representative of the company, and Japanese side
has power of dismiss.

3 65 : 35 | Vietnamese side has majority

Certain important issue shall be to subject to
agreement of Japanese side. Japanese side shall
have right to appoint a half of BOM members.

Draft Schedule of Establishment for Discussion

January 2012

Preliminary Agreement on Establishment of JC

March 2012

Signing on Term Sheet to Decide Important Conditions
(Appointment of Partner)

June 2012

Signing on Joint Venture Agreement, Charter, and OM
Service Agreement

July 2012

Submission of Application for Business Registration and
Investment Certificate to HAPI

August 2012

Issuance of Business Registration and Investment
Certificate by HPC (Establishment of Joint Company)




QUESTIONS

1)How will you select partners of the Joint
Company? (Could you give a direct
appointment to ORIX or NOT?)

2)How do you select operators of Yen So
WWTP and Yen Xo WWTP? (Could you
give a direct appointment to the Joint
Company or NOT?)
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Land Acquisition and Resettlement
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Funding Arrangement for Project

1) Short Listing

i First Critical point
| |

2) Contact & Fact Finding

| Second Criti

>al point

3) Appraisal for ODA Laon

A

4) Exchange of Notes

5) Loan Agreement
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(4)

Selection of Consultant

(%)

Detailed Design

1) Site Survey

2) Design Works

3) Preparation of Tender Documents

(6)

Pre-construction Stage

1) Prequalification

2) Bidding Period

3) Evaluation and Signing of Contract

()

Construction Stage

1) Construction Works (Yen Xa)

2) Operation under Gurantee Period

(8) Establishment of Joint Company

1) Discussion on Establishment

2) Agreement on Term Sheet for Yen So & Yen Xa

3) Establishment of JC

4) Preparation Works & Monitoring of Yen So

5) Maintenance Period (Yen So WWTP)

|
L
|
LI
|

T

6) Operation (Yen So WWTP) by JC

7) Maintenance Period (Yen Xa WWTP)

II‘I*I*IPI

8) Operation (Yen Xa WWTP) by JC

(9) BOT (Sludge Recycling Facility)

P (R R i e

0) Preparation of Proposal and Approval

i

1) MOU for Implementation of BOT

2) Direct Appointment

|

3) Establishment of SPC

4) Contract Agreement

5) Design

6) Construction

7) Operation (foYen So)

8) Operation (foYen Xa)

S g e ey e ..’




Attachment-3

Draft Proposal of Joint Company and BOT Project

(1) Project Scheme and Selection of Construction and OM Companies

The Project of Yen Xa Wastewater Treatment Plant includes the constructions of 1) Pipe Network, 2)

Yen Xa Wastewater Treatment Plant and 3) Sludge Recycling Facility. It is proposed that the

structures will be constructed and operated by the following companies;

Table 1-1 Selection Method of Construction and OM Companies

Construction Company

OM Company

1) Pipe Network

2) Yen Xa WWTP

Contractor to be selected by
Open tender under ODA

procedure

HSDC

Joint Company

3) Sludge Recycling Facility

SPC to be selected by procedure of BOT law
(Joint Company will have OM sub-contract)

To give advantage to the Yen Xa WWTP Project for selection of ODA loan project, it is

recommendable that Japanese private company will participate in OM of Yen Xa WWTP and BOT

project for Sludge recycling facility. As the conclusion of the Study so far, the Study Team propose the

Project Scheme as shown in Attachment-1, and propose Japanese companies participation as shown

in Table 1-2.
Table 1-2 Proposal of Japanese Private Company Participation
Construction Stage OM Stage
Yen So WWTP (already constructed)
Yen Xa WWTP Contractor to be selected by Joint Company to be

Open Tender (Same Japanese

Private Company is preferable)

Sludge Recycling Facility

Contractor to be appointed by
SPC, which will be established

by Japanese Private Company

established by HPC/HSDC and

Japanese Private Company




The service charge of above works is roughly estimated as shown in Figure 1-1. It can be mentioned

as below;

- The total service charge is estimated at 37.4 million US$/year (without EPC)

- The total service charge is less than expected sewerage tariff income, which is calculated based
on consideration of Affordable to Pay for residents in Hanoi (3% of household income).

- Comparing with the case 50% subsidy (50% supported by ODA loan), the total service charge is
much cheaper.

- If EPC is carried out by same company (ORIX), the service charge could be reduced.

60
50
40 0
= Investment
[<5]
>
&
wn 30 -
) Replacement
,5 Interest
= Initial
£ 20 - Yen So Cost
O&M
Replacement Replacement
Cost
10
Sludge
Recycle
DBO
0 -
with EPC withoutEPC Subsidy50% Affordableto Pay

11



(2) Proposal of Establishment of JOINT COMPANY

1)

2)

3)

Necessity

It is preferable that one organization will carry out operation and maintenance of Yen So WWTP,
Yen Xa WWTP and sludge recycling facility, because each operation works are closely related. In
addition, high technical skill and knowledge are required for the overall operation and
maintenance, so that it is proposed for HPC/HSDC to establish Joint OM Company with

Japanese private companies, which have enough technical and financial skills.

The tasks of Joint Company is planned to do not only OM of WWTPs and sludge recycling
facilities in Hanoi, but be developed to the field of engineering service, training service and

construction works, by using their own technical skill and knowledge to be gotten.

Contents of Service of Joint Company
Initial Stage:
JC will carry out operation and maintenance works for the following plants and facility;
OM of Yen So WWTP (Operation from 2018, Total capacity: 190,000 m3/day)
OM of Yen Xa WWTP (Operation from 2014, Total capacity: 270,000 m3/day)
OM of Sludge Recycling Facility (Operation from 2016, Total capacity: 237 m3/day of sludge)

Development Stage:
OM of other WWTP in Hanoi
OM of WWTP in other municipalities
Training service and engineering service for other municipalities

Construction works

Proposed Schedule of Establishment of Company

In order to have Loan Agreement of Yen Xa WWTP Construction Project in September, 2012, the
following schedule shall be followed;

January 2012  Preliminary Agreement on Establishment of JC

March 2012 Signing on Agreement on Term Sheet to Decide Important Conditions
(Appointment of Partner)

June 2012 Signing on Joint Venture Agreement, Charter, and OM Service Agreement

July 2012 Submission of Application for Business Registration and Investment

Certificate to HAPI
August 2012 Issuance of Business Registration and Investment Certificate by HPC

(Establishment of Company)

3



4) Rough Estimate of Service Charge
The charges for OM service are tentatively calculated as below:
Amount to be charged to HPC
+ OM of Yen Xa WWTP (15.2 million US$/year, 0.202 US$/m3)
+ OM of Yen So WWTP (11.1 — 14.5million US$/year, 0.161 — 0.202US$/m?)

Amount to be charged to SPC
+ Sludge Recycling Facility @ OM (3.2 million US$/year, 40 US$/m3)

Total service charge 31 — 35 million US$ /year
Benefit around 1.6 — 1.8million US$/year (5% of service charge)

5) Share of Equity (Viethamese and Japanese)
Required equity of the JC is tentatively estimated at 1.8 million US$, and several alternatives of

share are proposed for discussion as below;

Option | VN :JP Remarks
1 35:65 | Japanese side has majority

(Around 10 years later, Japanese share will be reduced)

2 51:49 | Vietnamese side has power to appoint legal representative of the

company, and Japanese side has power of dismiss.

3 65:35 | Vietnamese side has majority
Certain important issues shall be subject to agreement of Japanese side.

Japanese side shall have right to appoint BOM members

Remarks;
VN: HPC/HSDC, JP: Japanese company group lead by ORIX

6) Participants of the Project
HPC (HSDC on behalf of HPC) will establish Joint Company with Japanese partners. If HPC
select ORIX as a partner, Orix will be in charge of financial arrangement and arrangement of

participants of Japanese other companies to the Joint Company.



(8) Proposal for Sludge Recycling Project (BOT)

1)

2)

3)

4)

Necessity of the Project
- It is required to reduce amount of landfill waste of dewatered sludge from WWTPs.
- It is required to reduce required scale of new landfill site (solid waste disposal site)

- It is required to utilize resource (sludge) effectively

Necessity and advantage of implementation in the form of BOT

- The lifecycle cost of the Project could be minimized. In the form of BOT, the SPC (which is
established for the purpose of the Project) will try to minimize lifecycle cost of the Project,
because the SPC is required to carry out design, construction, operation and maintenance as
a package, so that the SPC will consider effective operation and maintenance from design
stage.

- The latest technology and know-how for sludge recycling could be introduced by Japanese
Private company.

- The initial investment cost could be provided by Japanese private company (the SPC). (HPC

don’t need to do financial arrangement for the Project.)

Contents of Service

The services of the BOT Project are considered as below;

- To make drying 237 m3/day of dewatered sludge, which are generated from WWTPs in Hanoi

- To reduce volume of sludge: 237 m3/day of dewater sludge (80% moisture contents) to around 60 m3/day of
dry sludge (10% of moisture contents)

- To provide suitable dry sludge to cement companies as an alternative fuel of coal

-To provide reaming dry sludge for gardening of public green space, if all the dry sludge cannot be used in

cement factories.

However, step wised development plan will be considered in later stage.

If all amount of dry sludge to be provided by the SPC cannot be used in the cement companies and the
gardening under effort of the SPC with HPC support, HPS shall consider receiving reaming amount of dry
sludge. It can be used for construction material in construction works in Hanoi. HPC shall consider providing
new law for promotion of recycling of dry sludge.

Principal Feature of Facility and Technical

(Please see Attachement-4)



5) Service Charge

+ Service Charge to HPC (11.1 million US$/year, 138 US$/m?3)
+ OM cost to be charged from Joint Company (3.2 million US$/year, 40 US$/m?)

6) Equity and Share

Construction Cost: 64 million US$

Required Fund: 76 million US$
Equity (30%) : 23 million US$
Debt: PSIF (70%) : 53 million US$

As for share of equity, ORIX will has major portion, and some Japanese companies will have

remaining.

7) Consideration of Schedule and Form of Investment

It seems to take more than one year to get approval of the BOT project and make a contract with an
investor for the BOT project. It means the investor can hardly be selected before September, 2012,
even before March, 2013 (which is expected month for the Loan Agreement). In order to have Loan
Agreement of Yen Xa WWTP Construction Project in September, 2012, it may be required to have
MOU between Vietnamese and Japanses sides, which shows condition of BOT bidding with
something like Japanese tied bidding.

The Study Team is considering the possibility of adopting FDI (Foreign Direct Investment) also for
the sludge recycling facility project.



Attachment-4
Presentation Material (PPT) of Sludge Recycling Facilities

Sludge Recycling Facilities (BOT)

November 11th, 2011

(1) Necessity of Sludge Recycle

» Large amount of sludge will be generated from new
construction WWTPs (Yen So, Yen Xa), and they are to
be disposed to landfill sites.

» Capacities of landfill sites are very limited in Hanoi.

» Itis required to reduce and recycle these sludge.




Attachment-4
Presentation Material (PPT) of Sludge Recycling Facilities

(2) Introduction of Sludge Recycle Method

Sewage Sludge components can be used.

80% 20%
Organic (C,H,N,P) Inorganic (Si,Cl,Al)

7y

Use for Green Farm Use for Energy Use for
Construction Material
Fertilizer Solid Fuel Cement Material
Soil Conditioner Methane Gas Brick, Aggregate
(Source: Ministry of Land, Infrastructure, Transport and Tourism, Japan) 3

(3) Potential Demand of Sludge

Power Cement
Company Company

Consumption

of Coal or 4100t/day 950t/day 20t/day
fertilizer  (1:500,000t/year)  (350,000t/year)  (7,000t/year)

205t/day 51t/day 32t/day
Potential (75,000t/year) (18,600t/year) (11,600t/year)
Demand

(50% Alternate
Nitrogen of Fertilizer)

(5% Alternate Fuel) (5% Alternate Fuel)




Attachment-4

Presentation Material (PPT) of Sludge Recycling Facilities

(4) Amount of Dewatered Sludge in Hanoi

N
(S}
o

N
o
o

{ 2022~ ; 237m3/day = Design Condition }

Year 2018; 181m3/day |

150
Start of Yen Xa
100 +——f—— 2014~; 124m3/day |
Yen So, Bay Mau J

a1
o

F

26m3/day: Kim Lien, Truc Bac, North Thang Long |

Amount of Dewatered Sludge (m3/day)

2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

2022
2023
2024
2025
2026
2027
2028
2029
2030
2031

2032
2033
2034
2035
2036
2037

(5) Needs Survey of Sewage Sludge Products

;urre.nt They have high interest

Situation . .

& in environmental

I problems.

It is too early to use
sewage sludge as a
alternate fuel.

Opinion  Itis necessary to do F/S
and demonstration
experiment under the
Ministry of Industry.

Not recommendable
Evaluation (Considerable for future

use)

It is difficult to procure
enough coal because
coal demand of China is
rapidly increasing.

So they have high
interest in alternate fuel.

If sludge products have
acceptable quality, they
can consider using sludge
products proactively.

Recommendable
as most stable consumer

Power Cement
Company Company

They are used to buy
fertilizers from fertilizer
companies.

They are interested in
the material leads to
higher productivity.

If sludge products have
an advantage, they
intend to try to use them.
One of the floriculturist
has also interested in the
demonstration test in his
field.

Recommendable as
sub-consumers,

if sludge products have
acceptable quality.




Attachment-4

Presentation Material (PPT) of Sludge Recycling Facilities

(6) Specification of Sludge Products

Request from Cement Companies

| ttem | Conditon | __Situation __

Possible to be made

H (0)
Moisture Content Less than 10% S e B

Supposed to be
acceptable at the

Calorific Value g/lg(;gl’::;?k existing Data.
! g (Future confirmation
required)
Exhaust Gas Meet the Exhaust Now under testing in
Standard Butson Cement

(7) Sludge Drying Process

Hybrid Process of Solar Drying & Mechanical Drying

Carry-in Solar Drying y Mechanical Carry-out
x 60m3/day -
oo =V = | y o o
‘o oq ‘ ‘ MO od
Dewatered Dried Dried
Sludge Sludge Sludge
240m3/day 120m3/day 53m3/day
(MC=80%) (MC=60%) (MC=10%)
1) Solar Drying Lowest cost, Save energy  Impossible to make MC=10%
2) Mechanical Drying No need for extensive site More expensive
@Hybrid (Solar & Mechanical) Save energy, Low cost Little bit difficult O&M
4) Carbonization No need for extensive site Most expensive

(MC: Moisture Content) 8




Attachment-4

Presentation Material (PPT) of Sludge Recycling Facilities

(8) Layout Plan of Sludge Drying Facilities

Yen So Sludge Recycle Center

‘?{dmi“‘ Mechanical | Mechanical
ouse Sludge Dryer | Sludge Dryer

(Future)

Green house No.1 (12 m x 130 m)

Green house No.2 (12 m x 130 m)

Green house No.3 (12 m X 130 m)

Green house No.4 (12 m x 130 m)

Green house No.5 (12 m x 130 m)

175m

(9) Outline of Cement Companies

Amount of Cement
Production

Coal Consumption

Main Share Holder

Butson Cement

Joint Stock
Company

3,000,000t/year

900t/day

Vietham Cement
Industry Corporation:
75%

Asian Commercial Bank:

10%
Others: 15%

Saison Cement Joint
Stock Company

300,000t/year

120t/day

State Capital Investment
Corp.: 17%

General Director: 10%
Others: 73%

10




Attachment-4
Presentation Material (PPT) of Sludge Recycling Facilities

(10) Investment Cost and Service Charge

Investment Cost Annual Service Charge
(Total:11.6million USS)

- L.
(million USS)
EPC (Civil Works) 14.4
(Mechanif;,cEIectrical) 38.9

Contingency 5.3
Tax 5.9
Total 64.5

(unit: million USS)

11

Thank you for your attention
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Agenda of Working Group Meeting on 10" January, 2012

(A) Issue of Joint Company Establishment (M. FUJII, NK)

1) Working Staff (See Attachment-1)
2) Working Progress and Schedule (See Attachment-2)

(B) Issue of BOT for Sludge Recycling Center

1) Confirmation of Major Points of Proposal in Interim Report (See Interim Report
and Attachment-3) (M. Fujii, NK)

2) Outline of the Proposed BOT Project (See Attachment-4) (T. Kajiura, NK)

3) Sludge Recycling in Cement Industry (See Attachment-5) (Terunuma,
Mitsubishi)

4) Remaining Issues to be solved (See Attachment-6&7) (Y. Inoue/M. Fujii, NK)

(C) Questions and Answers

1) Comments on the Interim Report
2) Questions and Answers on Presentation of the Meetings

Attachment-1
Attachment-2
Attachment-3
Attachment-4
Attachment-5

Attachment-6

Attachment-7

List of Working Staff (prepared)

Schedule for Establishment of Joint Company (prepared)

Schedule of BOT Project (prepared)

Outline of the Proposed BOT Project (to be prepared by Mr. Kajiura)
Sludge Recycling in Cement Industry

(to be prepared by Mr. Y. Inoue)

Remaining Issues to be solved

(to be prepared by Mr. Y. Inoue and M. Fujii)

Draft of MOU (to be prepared by Dr. Islam and M. Fuijii)



APPENDIX-1

List of Working Staff (Japanese side) for
Establishment of Joint Company with HSDC

Position Name
1) Team Leader Tomoyuki SASAKI (ORIX)
2) Sub Team Leader Yosuke MURAKAMI (ORIX)
3) Advisor Kenichi YAMAMOTO (ORIX)
4) Financial Issue Takahiko INOUE (PWC)
5) Personnel Issue Tomoyuki SASAKI (ORIX)
6) Institutional Issue (Law, Regulation) Yoshiki TSUCHIDA (ORIX)
7) Technical Issue Masayuki FUJII (NK)

APPENDIX-2

Tentative Schedule of Establishment of Joint Company
(In case of the Loan Agreement in September 2012)

Preliminary Agreement on Establishment of JC
Signing on Term Sheet to decide Important Conditions

Signing on Joint Venture Agreement, Charter, and O&M

Submission of Application for Business Registration and

January 2012
March 2012
(Appointment of Partner)
June 2012
Service Agreement
July 2012
Investment Certificate to HAPI
August 2012

Issuance of Business Registration and

Investment

Certificate by HPC (Establishment of Joint Company)




APPENDIX-3

Tentative Schedule of BOT Project

January 2012 Preparation of Preliminary Proposal of BOT Project

March 2012 MOU for Selection of Investor of BOT Project (Japan
Tied?)

March 2012 Preparation of Proposal of BOT Project

September 2012 Approval of Proposal of BOT Project by Prime Minister’s

Office
October 2012 Selection of Investor of BOT Project
August 2013 Submission of Application for Business Registration and

Investment Certificate to HAPI

September 2013 Issuance of Business Registration and Investment
Certificate by HPC (Establishment of SPC)

September 2013 Commencement of Feasibility Study

September 2014 Approval of Feasibility Study

September 2014 Commencement of Detailed Design

January 2015 Commencement of Construction



WORKING GROUP MEETING
(10™H JANUARY 2012)

Material for Explanation

(A) Activities up to Establishment of JC and SPC

April, 2011 March, 2012 Establishment of JC
August, 2012
JICA SFUd _ Establishment SPC
- Project Formulation
( September, 2013)
- Preparation of Proposal ;

—

Activity of Project Realization
- Legal/Contract Documentation
- Administration/Approval Process

<$4umnnn)h

Additional Study/ Technical Assistance
- Promotion of Sludge Recycling
- Technology Transfer




(B) Establishment of Joint Company

The negotiation has been carried out between HSDC and
the Proponent of ORIX Group, since December 2012.

List of Working Staff (Japanese side) for
Establishment of Joint Company with HSDC

Position Name
1) Team Leader Tomoyuki SASAKI (ORIX)
2) Sub Team Leader Yosuke MURAKAMI (ORIX)
3) Advisor Kenichi YAMAMOTO (ORIX)
4) Financial Issue Takahiko INOUE (PWC)
5) Personnel Issue Tomoyuki SASAKI (ORIX)
6) Institutional Issue (Law, Regulation) Yoshiki TSUCHIDA (ORIX)
7) Technical Issue Masayuki FUJII (NK)

Tentative Schedule of Establishment of Joint Company
(In case of the Loan Agreement in September 2012)

January 2012  Preliminary Agreement on Establishment of JC

March 2012 Signing on Term Sheet to decide Important Conditions
(Appointment of Partner)

June 2012 Signing on Joint Venture Agreement, Charter, and O&M
Service Agreement

July 2012 Submission of Application for Business Registration and
Investment Certificate to HAPI

August 2012  Issuance of Business Registration and Investment Certificate
by HPC (Establishment of Joint Company)




(C) BOT Project

Tentative Schedule of BOT Project

January 2012 Preparation of Preliminary Proposal of BOT Project

March 2012 MOU for Selection of Investor of BOT Project

March 2012 Submission of Proposal of BOT Project

June 2012 Approval on addition to national BOT Project List
by relevant ministries

September 2012 Selection of Investor of BOT Project (Direct Appointment)

August 2013 Submission of Application for Business Registration and
Investment Certificate to HAPI

September 2013 Issuance of Business Registration and Investment Certificate by HPC
(Establishment of SPC)

September 2013 Commencement of Feasibility Study

September 2014 Approval of Feasibility Study

September 2014 Commencement of Detailed Design

January 2015 Commencement of Construction

Major Issues to be solved on BOT Project Formulation

1) Confirmation of Acceptable Service Charge

Feasibility of BOT Project depends on level of
service charge for sludge recycling

2) Confirmation of End Use of Dry Sludge

Sustainability of the sludge recycling depends on
efficient and effective end use of dried sludge




(C-1) Level of Service Charge

70

As shown in Figure 4.6.2 in the Interim
Report, the Study Team propose around 10
— 12 million US$/year (200 — 240 billion
VND/year) for service chare of sludge

0 recycling center in 20 years.
The Study Team would like to confirm the
%0 acceptability of the price level.

‘Annual Service Charge (million US$)

mmmmmmmmmmmmmmmmmmmmmmmm
NNNNNNNNNNNNNNNNNNNNNNNN
oooooooooooooooooooooooo
NNNNNNNNNNNNNNNNNNNNNNNN

Service Charge to be paid by HPC for BOT of Sludge Recycling facility

6

(C-2) End Use of Dry Sludge

The study for end use of the dry sludge has been carried out.
The issue shall be solved for realization of the BOT Project

Potential Demand of Dry Sludge in Hanoi

Power Cement Greener
Company Company y

ﬁ%?%g?ﬂ,? 4,100t/day 1,040t/day 20t/day
fertilizer (1,500,000t/year) | (380,000t/year) (7,000t/year)
205t/day 52t/day 32t/day
Potential (75,000t/year) (18,900t/year) (11,600t/year)
Demand (5% Alternate (5% Alternate (50% Alternate
Fuel) \ Fuel) J Nitrogen of Fertilizer)

Planning Dry Sludge Generation: 39ton/day 7




Percentage of End Use Method in Japan
after Sludge Treatment

100%

Fuel

80%

Cement

Rate (%)

= Greenery

mLand fill

|~ | ® Construction Material
I (excluding cement)

Dewatered ~ Compost Dried Sludge Incineration
Sludge

2004, Japan Sewage Works
Association

/]
1) Proposed Sludge Drying Process
under the BOT Project

Carry-in Solar Drying Mes::m;rr:lgcal Carry-out
oo = (T wp (11w T
Dewatered Dried Dried
Sludge Sludge Sludge
174t/day 87t/day 39t/day
(MC=80%) (MC=60%) (MC=10%)

- The cement companies are expected to be the major
consumer of the dry sludge.

- Greenery could be another end user. (It could be
managed easier under HPC. But the potential demand
is limited.)




Material

Material
Mill

2) Proposed End Use of Dry Sludge in Cement Factory

» Material Flow

- Fuel Flow
=P Waste Flow

M

-

Clinker
Cooler

Kiln

»

Cement Mill

g
Crinker
Silo

—Jpe | Cemen | g

[

However, there is still no agreement with cement company

tSilo

5

Outline of Cement Companies

Item

Amount of Cement
Production

Coal Consumption

Main Share Holder

Butson Cement
Joint Stock
Company

3,000,000t/year

900t/day

Vietnam Cement
Industry Corporation:
75%

Asian Commercial
Bank: 10%

Others: 15%

Saison Cement
Joint Stock
Company

350,000t/year

140t/day

State Capital
Investment Corp.:
17%

General Director: 10%
Others: 73%

11




Potential Problem cased by Dry Sludge input to
Cement Factory

1) Offensive Impact of Cl to Cement Production Facilities

2) Offensive Impact of P,O. to Quality of Cement Production

3) Offensive Impact caused by Lack of Uniformity of Fuel Calorie
(Normal coal: 6,300 kcal/kg , Dry Sludge : 3,000 kcal/kg)

Components of Sewage Sludge Al,O;
7%

Feg 03
3%

CaO

3%
Combustibles

63% \ %
Others

0.3% 12

Solution of Potential Problem

1) Offensive Impact of Cl
Considering experience in Japan, the input amount of the Dry Sludge
is recommended less than 2% of cement production amount, in order
to avoid offensive impact. (It is equivalent to about 20 % of coal
consumed in cement factory. The Study Team proposed only 5% )

2) Offensive Impact of P,Og
Considering experience in Japan, the input amount of the Dry Sludge
is proposed less than 15% of cement production amount, in order to
void offensive impact.

3) Lack of Uniformity of Fuel Calorie
Suitable mixture of coal and dry sludge is very important for stable
burning for suitable operation of cement production system. It is
required to install a mixture facility in cement factory.




Sample of Sludge Mixture Facility

Pre Heater

14

Issue to be solved in Short Term
1) Agreement of dried sludge use in cement industry on;
1) How to install a mixture facility of dry sludge and coal
il) Free or charge of receiving of dry sludge
iii) Capacity building on operation process
2) Confirmation of real demand of greenfly use by HPC
construction projects

Activities to promote sludge recycling
- Policy making of public work sector in order to address
global environmental issues/ carbon reduction

- Institutional system development of eco-product use in
order to solve concerns of cement factory

15




Addressing the Issues

- The issues must be solved for smooth realization of
the BOT scheme for the Sludge Processing Center

- HPC can seek Japanese technical cooperation
project to address this issue

Expected components of Technical Cooperation
Project on Promotion of Sewage Sludge Reuse

- Sludge fuel use technology in cement factory
- Capacity building on operation process

- Institutional mechanism of Eco-product use/
carbon reduction

16

Target Scenario in Long Term

- Development of multi user market for dried
sludge to ensure fail safe end use (Power plant
could be large consumer.)

- Public awareness for social better acceptance

- Policy to reward the end users by branding
them as green companies

17




Achievement of the Target Scenario in Long Term

- Policy for renewable energy use
- Public awareness campaign
- Certification for eco-product reuse promotion

Dried sludge

Pavement (Mortar block) I |Cementfactory Compost

18
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Attachment-4
Presentation Material (PPT) of Sludge Recycling Facilities

Sludge Recycling Facilities (BOT)

January 10t, 2012

(1) Necessity of Sludge Recycle

» Large amount of sludge will be generated from new
construction WWTPs (Yen So, Yen Xa), and they are to
be disposed to landfill sites.

» Capacities of landfill sites are very limited in Hanoi.

» Itis required to reduce and recycle these sludge.




Attachment-4
Presentation Material (PPT) of Sludge Recycling Facilities

(2) Introduction of Sludge Recycle Method

Sewage Sludge components can be used.

80% 20%
Organic (C,H,N,P) Inorganic (Si,Cl,Al)

7y

Use for Green Space Use for Energy Use for
Construction Material
Fertilizer Solid Fuel Cement Material
Soil Conditioner Methane Gas Brick, Aggregate
(Source: Ministry of Land, Infrastructure, Transport and Tourism, Japan) 3

(3) Potential Demand of Sludge

Power Cement
Company Company

Consumption

of Coal or 4,100t/day 1,040t/day 20t/day
fertilizer  (1:500,000t/year)  (380,000t/year)  (7,000t/year)

205t/day 52t/day 32t/day
Potential (75,000t/year) (18,900t/year) (11,600t/year)
Demand

(50% Alternate
Nitrogen of Fertilizer)

(5% Alternate Fuel) (5% Alternate Fuel)




Attachment-4

Presentation Material (PPT) of Sludge Recycling Facilities

(4) Amount of Dewatered Sludge in Hanoi

250

200

L

2022~;232t/day |

150

Year 2018; Start of Yen Xa(1/2)
174t/day = Design Condition

-

100 ~

(83}
o
!

116t/day: Kim Lien, Truc Bac, North Thang Long
Bay Mau, Yen So, Phu Do(1/2), Ho Tay

Iiis

Amount of Dewatered Sludge (t/day)

o

2016
2017
2018
2019
2020
2021
2022
2023
2024

T T T

2025
2028
2029 |
2030 |
2031 |
2032
2033 |
2034
2035 |
2036 |
2037

1

(5) Needs Survey of Sewage Sludge Products

;urre.nt They have high interest

Situation . .

& in environmental

I problems.

It is too early to use
sewage sludge as a
alternate fuel.

Opinion  Itis necessary to do F/S
and demonstration
experiment under the
Ministry of Industry.

Not recommendable
Evaluation (Considerable for future

use)

It is difficult to procure
enough coal because
coal demand of China is
rapidly increasing.

So they have high
interest in alternate fuel.

If sludge products have
acceptable quality, they
can consider using sludge
products proactively.

Recommendable
as most stable consumer

Power Cement
Company Company

They are used to buy
fertilizers from fertilizer
companies.

They are interested in
the material leads to
higher productivity.

If sludge products have
an advantage, they
intend to try to use them.
One of the floriculturist
has also interested in the
demonstration test in his
field.

Recommendable as
sub-consumers,

if sludge products have
acceptable quality.
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Presentation Material (PPT) of Sludge Recycling Facilities

(6) Specification of Sludge Products

Request from Cement Companies

| ttem | Conditon | __Situation __

Possible to be made

H (0)
Moisture Content Less than 10% S e B

Supposed to be
acceptable at the

Calorific Value g/lg(;gl’::;?k existing Data.
! g (Future confirmation
required)
Exhaust Gas Meet the Exhaust Now under testing in
Standard Butson Cement

(7) Sludge Drying Process

Hybrid Process of Solar Drying & Mechanical Drying

. . Mechanical
Carry-in Solar Drying . Carry-out
e | ™
‘o O =) @ =) ‘ 'o o
Dewatered Dried
Sludge Sludge Sludge
174t/day 87t/day 39t/day
(MC=80%) (MC=60%) (MC=10%)
1) Solar Drying Lowest cost, Save energy  Impossible to make MC=10%
2) Mechanical Drying No need for extensive site More expensive
@Hybrid (Solar & Mechanical) Save energy, Low cost Little bit difficult O&M
4) Carbonization No need for extensive site Most expensive

(MC: Moisture Content) 8
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(8) Layout Plan of Sludge Drying Facilities

Yen So Sludge Recycle Center

- Sludge
Admin. Dryer

House (30t*1)

Mechanical
Mechanical Sludge Dryer
Sludge Dryer (Phase-3)
(30t2) (60t*2)

2 (2500m?)
00m? (800m?) (1600m?) | § 2T

Green house No.1 (12 mX 130 m)

Green house No.2 (12 mX 130 m)

Green house No.3 (12 mX 130 m)

Green house No.5 (12mX 130 m)

Green house No.6 (12 m X 130 m)

AN

Green house No.7 (12 mX 130 m)

]
|
|

TSI T
|
|
|

175m

(9) Outline of Cement Companies

Butson Cement
Joint Stock
Company

Amount of Cement
Production 3,000,000t/year

Coal Consumption 900t/day

Vietnam Cement

Industry Corporation:

Main Share Holder 75%

10%
Others: 15%

Asian Commercial Bank:

Saison Cement Joint

Stock Company

350,000t/year
140t/day

State Capital Investment
Corp.: 17%

General Director: 10%
Others: 73%

10
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Presentation Material (PPT) of Sludge Recycling Facilities

(10) Investment Cost and Service Charge

Investment Cost Annual Service Charge
(Total:11.6million USS)

- L.
(million USS)
EPC (Civil Works) 14.4
(Mechanif;,cEIectrical) 38.9

Contingency 5.3
Tax 5.9
Total 64.5

(unit: million USS)

11

Thank you for your attention
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Definition of PPP

| Definition of PPP

According to “System of National Accounts 2008”, PPP is typically defined
as follows:

Public-private partnerships are long-term contracts between two units,
whereby one unit acquires or builds an asset or set of assets, operates it
for period and then hands the asset over to a second unit. Such
arrangements are usually between a private enterprise and
government...

* “System of National Accounts 2008” provides for the international statistical standard
for the national accounts (e.g., GDP, Public debt, etc.) and adopted by the UN, World
Bank, IMF, EU and OECD.)

PwC




| Definition of PPP in Vietnam

According to “Decision 717, PPP is defined as follows:
Public-private partnership investment means the form of investment in which the
state and the investor coordinate to implement projects for infrastructure
development or public service provision on the basis of a project contract, ...the
contract signed by Authorized state agency and the investor, in which the investor
is granted with the right to invest, operate the infrastructure facilities, or provide

public services in a fixed period.

*PPP is generally used to include a wide range of PPP types under Decision 71.
*BOT law defines not only BOT (similar to the previous definition), but also BTO and BT .
*A Public Private Partnership is
-a long-term contractual relationship
-between the public sector and the private sector
-for the purpose of delivering an infrastructure asset and
related services

- We identify an appropriate PPP scheme from a wide range of possible

PPPtypes.

PwC 5

[
Various models of PPPs

High
m 1 Profitability
. | Privatization
BOO .
BOT :
Concession
Stron 4—-— BTO : Weal
’ : ALTIESR © NeedofPublic-
: : Sector Involvement
Traditional : i
Public Sector Outsourcing
Operation
Low/Nil

* PPP can be applied to projects, which had been traditionally served by the
public sector, due to low profitability and need of public sector involvements.

PwC 6




| Hanoi City Budget in 2011 and Initial Project Costs

Expenditure for Hanoi City Budget 2011 Initial Project Costs of
. Yenxa Wastewater Project

VND JPY .
(billion) | (billion) VND10,633 billion
; (JPY41.7 billion)

Basic 17,728 695  41% ‘
Construction : I
Regular 21,431 840 49% ¥'58% of annual basic
Expenses | construction budget
Others 4454 175  10% .

° v'23% of annual fiscal budget
Total 43,614 171.0 100%

v'High initial investment for wastewater treatment plants amount to about 23%
of annual expenditure or about 58% of annual basic construction budget of
Hanoi City.

PwC 8




[
Possible Financing Gap in Hanoi

« High investment needs in Hanoi wastewater sector, but constraints in
Government funds

- Limitation in self financing of Hanoi City (ex. Bond, Fiscal budget)
- Long-term finances is required (Project takes long time to repay funds)
 Cost increase in the maintenance of the existing and newly opening facilities

.

» Better investment prioritisation and planning through national
infrastructure bodies
« Use of private sector investment to achieve fiscal sustainability
- Introduction of long term project financing under the PPP scheme
» Better management of project risks collaborating with the private sector
- Reduction of lifecycle costs utilizing PPP scheme

PwC 9

'Why PPP?

There are many different drivers of PPPs.

\
Need to control public sector \
borrowing but fill the gap \
between infrastructure needs /' \
and fiscal constraints / \ Accelerate the
\ \ delivery
\ /PPP / of infrastructure
\ / i
Obtain innovative \ / Services
ideas/technology and economic ‘
efficiency /
/

PwC 10
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Traditional Government Finance vs. PPP Finance

Traditional Government
Finance Model

PPP Finance Model

Payment
Amount

Cost Overruns

stimated

Capital
Cost | M
Estimated
Operating Cost
5 10 15 20 Year

Construction
Phase

Operation and
Maintenance Phase

PwC

Payment
Amount

No or
Partial
Payments
S —
Payment based on
Availability
5 10 15 20 Year

Construction
Phase

Operation and
Maintenance Phase

11

[ N -
Differences in the ways to tender

Traditional Procurement

Public Planning Design Construction O&M
Tendering 1 1 1
Private Design Construction O&M
Contract Contract Contract
|_PPP_| .
Tendering
Planning Design Construction Oo&M
Public

Monitoring

¢ The private sector takes responsibility for the quality of design and
construction it undertakes, and for the long term maintenance of the assets.

PwC
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Development of PPPs in Global

| Development of PPP in Global

| 19705 | 1980's | 19905 | 2000 | 2010
[PPPin EU | [PPP in Global
Before Privatization from Privatization to PFI PPP as Advanced Model of PFI
1. Expansion of Public Sector 1. Privatization of Public Entities 1. Diversification of Private Sector
UK 2. Inefficient Public Works 2. Maastricht Treaty (GDP3%, 60%) 2. Joint Company by Public & Private
3. Overemployment 3. Enlarging Private Sector 3. Expansion of Targeted Fields

4. Deterioration of Public Finance 4. Advancing to PFI

Privatization by EU & USA Adjustment of PPP

1. Rapid Privat. of Public Entities 1. Recommencement of PPP

Latin America 2. Introduction of Excess Tariff 2. Adjustment PPP to Each Country

3. Failure of Privat. (late 90's) 3. Joint Company by Public & Private
4. Monitoring by GOV.

®

Privatization
@ 1. Privatization of State Owned Companies (Rail, Tel, Tabboco)
Japan Japanese PFL
1. Frame and Specification by GOV.
Comprehensive O&M Contract
1. Frame and Specification by GOV.
Introduction of G ion Contract
1. Changed PFI Law to involve Concession

Necessity of Change Introd: and Adj of PPP
1. Expansion of Public Sector 1. Introduction of PPP

@ Asia 2. Inefficient Public Works 2. Adjustment PPP to Each Country
3. Overemployment 3. More Investment for Growth by PPP

4. Deterioration of Public Finance 4. Player at Mega Competition
5. FDI for Growth

PwC 14




| @UK -Success of PFI

“Small Government” Policy by Margaret Thatcher
Large and inefficient government (1970’s)

Started privatization first and reduced Government involvement

v

Gradual development of PFI (1990’s) and increase in public private partnership

* Average 15-17% VFM (savings against traditional procurement) has been delivered

I« 89% of PFI projects surveyed were delivered on time or early. Only 30% of non-PFI major§
i construction projects were delivered on time and only 27% were within budget |

* 77% of public sector managers using PFI stated that their projects were meeting their
initial expectations

« Private sector’s financing and operation were highly promoted

» Foreign Investors participated in the PPP market in UK

______________________________________________________________________________________________________________________________

| @UK -Evolution in PPPs

e The UK PFI has been evolved into PPP by 2000'’s.
« It's conditions has gained more flexibility and wider scope.

1t Generation 2nd Generation 3rd Generation 4th Generation

Rigid contracts More flexibility Complex Range of contract
partnerships options

Single assets Grouped assets Higher technology Greater risk
content aversion

Contractor Independent Secondary market Operating

finance equity sales businesses

& S

1993-95 1996-2000 2001-2007 2007-2010

16
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| @UK -Characteristics of UK PFI (1)
Unitary Payment for the Services

v'Public sector purchases “Services” based on Unitary Payment

« Since the public sector does not purchase assets, it will not provide
payments if required output specification are not met by the
private sector.

 Assets will be transferred at the end of contract termination at a
market price.

v'Off-balance sheet of PPP project from Government is important

« Completion risk/Rehabilitation risk is transferred to the private
sector.

PwC 17

| @UK -Characteristics of UK PFI (2)
Appropriate Risk Sharing

v UK has experienced few unsuccessful cases in PPP projects by
successfully sharing risks with private firms.

<<Example>>

Public Shared Private
« Outline planning ¢ Volume risk ¢ Detailed planning
permission permission

« Inflation risk
« Discriminatory * Design

: * General
r | ry risk . .
egulatory ris regulatory risk ¢ Construction
* Service scope . Lo
* Force majeure « Commissioning
* Operating
performance

* Project finance

* Technology
PwC obsolescence 18




[
@Latin America —Privatization and PPP

v'Water sector reforms in the 1980s, resulted considerable investment needs

v'The first water PPP in the Latin America was a concession awarded in 1991
(Argentina), and the Latin America played leading role in private water operation
during 1990s

¥'The acute economic crisis in Argentina in 2001

v

v'Series of contract cancellation (half of them took place in Argentina)

« Significant noncompliance with contractual obligations by one or both sides due to
the rather bullish nature of the market in the 1990s

« Substantial and socially unsustainable tariff hikes were needed to make viable the
large investment required from the private operator (eg. Cochabamba, Bolivia)

v

v'Hybrid PPPs evolved (eg. cross-subsidies, mixed ownership, concession with
public grants etc.), adjustments through more regulations and public
involvements

PwC 19

| @Japan —Grown into a Big Market

v'Japan has conducted more than 400 PFI/PPP projects since 1999 when it
adopted the model.

v'For 234 projects conducted during 1999-2009, the accumulated VFM is
estimated as 8.2billion USD.

v'PFI/PPP has successfully reduced projects costs, and its market has grown
big in Japan.

v'Concerns about rapid change through privatization (employment issues, etc.)

v'Japanese PPP has maintained the government’s involvement more than in
UK <<Example>>
Japan has not transferred project-related risks to private firms as much as they do in
UK. In many cases, the government takes project facilities’ devaluation risk, which

are taken by private firms in many PPP project in UK. Instead, the interest rates for
Japanese PPP funding are often set as low as those for the government bonds.

PwC 20




| . .
@Asia —in Transition

v'Started adoption of PPP since 2000’s
v'Successful cases in Power and Water sectors have realized.

v'Lifecycle Approach including initial investments and operation and
maintenance has been successfully implemented in some sectors.

v'"Main issue is risk sharing mechanism in demand, tariff collection,
land acquisition, viability gap funding etc.

v'Off-balancing needs of the public sector could be an issue in near
future.

For those countries in transition, it is important to develop PPP models “
\ that suit their social and economic environment.

)

PwC
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Different Types of PPP Schemes




[
Various models of PPPs

High Defence
) Equipment
Risk
Airports/
Ports
@ Water/
Wastewater
Public
acceptability Offices/ w
Facilities/
Housing Toll roads/
Bridges
Non-toll
t t PPP!
Low ransporf S
Risk
pr High risk
risk

Revenue, technology and integration issues

PwC 23

[
Categorization of PPPs

Based on the definition of PPPs, we categorize PPPs by three factors:
« Factor 1: Role of Public and Private Sectors

- Who finances initial capital investments?

- Who owns infrastructure assets?

- Who operates infrastructure services?
» Factor 2: Source of revenues for the private sector

- Type 1: Payment for the services from the public sector

- Type 2: Self-sustaining PPP with user fees

- Type 3:Combination of payment from the public sector and users
» Factor 3: Rate Setting

- Regulated

- Deregulated

- Agreed formula

PwC 24

12



| Categorization of PPPs
Role of Public and Private Sectors

State BT Affermage BTO/ BOT BOO Privati-
Utility Concession zation
Public Public Public Public Private* Private Private

Initial Public Public Public Private Private Private Private
Investment/

Financing

Public Public Private Private Private Private Private

Accountable Public Public Public Public Public Public Private
for service

provision**

Private Involvement/ Low<€ > High

Project Profitability

*For contract length **Sets level of quantity and standard of service quality

v'PPP ensures provision of services to general public, but at lower cost

and better quality by the use of private-sector management skills and
finance capabilities

PwC 25

| Categorization of PPPs
Source of revenue for the private sector

Type 1 Type 2 Type 3
Tariff/User Fee Yes No Yes
Revenue
Payment from the No Yes If necessary
Public Sector

In Vietnam, BTO and BOT are generally considered as PPPs without
payment from the Public Sector.

v'PPP can be structured for low profitable projects by combining tariff
revenue with payment from the public sector.

PwC 26




| How to deal with demand risk?

Typel

Full demand risk born by private sector

ﬁub“m Users of

Water/

\\S?thy Wastewater

Tariff
should be set at a level

Concéssion to allow for full
: investment

recovery=100

v
_ Finance Banks
Private
Sector Equity
investor
Investment needed

=100

FwC

Type2&3
Demand risk typically shared

~Public
Qector

P
Users of
Water/

acceptable level
=60

/

Payment / Tariff
allow private ,I Under Type 3,
sector to recover tariff collected
investment=100 / by private sector
(financial
support=40) /
/
’ Banks
) Finance
Private
| e B
Sector Equity
investor
Investment needed

=100

zi

[
Categorization of PPPs
Rate Setting

When tariffs are collected by the private sector directly, there are three

types of price setting.
* Regulated

- Public sector periodically regulates rate setting.

e Deregulated

- Private sector periodically regulates rate setting.

 Defined by agreed formula between the public and private sectors
- Rate setting is revised based on the agreed formula between the

public and private sectors.

v'Tariff structure can be defined to allow private sector to initiate an
innovative way to generate cashflow while public sector ensures
affordable services to the general public.

PwC
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Typical Contractual Framework

| Typical Contractual Framework

Government
Direct
Agreement PPP Contract "‘.‘
Upfront Subsidy‘l‘.‘
Shareholders Paymentfor the ™,
\w‘ services .
PPP Company  q...... T arlff
N Financial Loan (SPC) zz=z=z==z=z :_:’
Institution Service
ConstructlonI I O&M Contract
Contract
Operation &

Construction )
Maintenance

PwC
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-
Pros and Cons of PPPs for the Public Sector

Pros of PPPs for the Public Sector

«Better quality of services is realized by utilizing private sector’s know-how,
innovation, new technologies, and management

*The private partner designs, builds, operates and usually finances the asset (whole life
approach) and the minimization of life cycle costs is expected

*Payments are based on outputs not inputs, which provides the private partner with
room for innovation

*Long term finances is available

*Risks can be transferred to the private partner when the private partner is best able
to manage it

*Obsolete assets/deterioration of assets are managed by the private partner

*The public partner contracts with one integrated supplier

PwC 32
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| Cons of PPPs for the Public Sector

*Public sector needs to have an appropriate monitoring capabilities of the
private partner’s performance

*Public sector needs to commit a long-term payment from its fiscal budget for
the project and could result in inflexible budgets.

*Public sector needs to provide certain payments in compensation for
transferring risks to the private sector.

PWC 33
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Case Study
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| Case 1. Ulu Pandan NEWater PPP Project

« Location: Within existing Ulu Pandan
Water Reclamation Plant in Singapore

« Public Agency: Public Utilities Board
« Contractor: Keppel Integrated Engineering Ltd
« Operational Period: 20 years (2007-2027)

« Background & Summary of the Project:

- NEWater is recycled, used water that has
undergone stringent purification and
treatment process using advanced dual-
membrane (microfiltration and reverse osmosis) and ultraviolet technologies. The plant is the
forth and the largest NEWater plant in Singapore with a capacity of 148,000m3 per day, and
has started its operation in 2007.

« Together with the existing 3 NEWater plants, it meets more than 15% of
Singapore’s water demand.

« Before the contract to build Ulu Pandan was announced, PUB had charged the
public $1.30/m3 for the NEWater services. The price has decreased once the
contract was announced to $1.15/m3, and dropped further in April 2007 to
$1.00/m3, due to economies of scale, productivity gains and improved
membrane technologies.

« The Ulu Pandan plant itself made a post-tax profit of $1.95 million in 2010.

Achievement

35

[ .
Case 1. Ulu Pandan NEWater PPP Project

* The Ulu Pandan NEWater Plant is built on a scheme , in which private sector designs, builds,
finances, owns and operates the facility for 20 years.

Awarded the PPP contract in 2005, Keppel Seghers NEWater Development Company (SPV) has
designed and built the Ulu Pandan NEWater plant, and started the operation in 2007. It has also
introduced the improved technology for producing the NEWater.

The land for the Ulu Pandan NEWater
Plant was part of a larger lease for the
Water Reclamation Plant. The land is
sub-divided with a separate land title, | T
and sub-leased to the contractor.
PUB purchases the NEWater, instead
of the NEWater plant, from the e T
contractor.

.

.

PwC 36
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| Case 1. Ulu Pandan NEWater PPP Project

Tariff Structure

« “Two-part tariff” based on fixed availability payment and output payment adopted

- Fixed payment covers project costs, partially remove market risks from the Concession
Company

- Variable payment provides returns on costs associated with the production volumes, partially
exposing it to market demand risks.

PwC
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| Case 1. Ulu Pandan NEWater PPP Project

Other Key Features Contributed to Success

* Clear Measurements of the Contractor’s Performance

- Clear and measurable outcomes are specified for quantity and quality of water. (e.g. As for the
quantity, 32 million gallons per day of NEWater capacity is required.)

* Monitoring System
- On-line continuous monitoring of key water quality parameters

- Regular analysis of a comprehensive range of water quality parameters by an accredited
laboratory

- Regular audit by PUB’s internal and external audit committee

 Step-In Agreement
- Tri-partite Agreement between PUB, the Concession Company and the lenders/ Financiers, to
help mitigate the impact on service continuity. In cases of failure, provisions are included for
PUB to step-in and manage the Concession Company’s staff and equipment to ensure
production and delivery. There is also the provisions to allow private financiers to identify
other potential service providers who can take over the operations.

PwC
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Case 2. Shanghai Zhuyuan No.1 Wastewater
Treatment Plant

Location: Shanghai, China

Public Agency: Shanghai Water Authority & Shanghai Sewage Company (state-owned)
Contractor: Youlian Consortium

Contracting Date: 2002

Operational Period: 20years

Background & Project Description: Shanghai Zhuyuan No.1 WWTP is the biggest BOT
wastewater project with a treatment capacity of 1.7 million cubic meters per day (advanced primary
treatment) and an advanced primary treatment, serving an area of 107 km2 and about 23.5 million
inhabitants. The Youlian Consortium has won the competition and made concession contract with the
Shanghai Water Authority as well as the service management contract with the Shanghai Sewage
Company.

Risk Allocation: In the project, the contractor invests, constructs, operates, and maintains the
WWTP facilities, and the government pays a service fee to the contractor’s work. The price of the
payment to the contractor is negotiated between the government and the contractor, and It depends
on the investments and agreed performance levels, rather than on the user fee level.

Achievement: The Consortium enabled to reduce the service fee compared to the former treatment
cost by the government. Also, according to the random water examinations conducted by Shanghai
Sewage Company as well as other monitoring systems stated on the contract, the WWTP has fulfilled
all the contracted responsibilities up till 2008, including meeting the water quality standards.

PwC 39

Case 3. Performance Management Contract for a
Waterworks Authority

@®Public Agency: A Local Waterworks Authority in a country in the Asia—Pacific Region (“the WA”)
@ Contractor: A famous operators in water and wastewater services (“the Contractor”)
@ Operational Period: 2006-
@ Background & Summary of the Project :
The WA outsourced the management, operation, and maintenance of its wastewater treatment plants with
a total capacity of approximately 50 thousand cubic meters a day for a population of 120,000.
The Purpose of the project is to improve the efficiency and reliability of the wastewater system.

—The operating standards were introduced to the wastewater treatment operations. The
percentage of the WA’ s personnel, who owns the certification of wastewater treatment, has
developed from 50% to 75% since the project started.

DTN — The process of annual planning and budgeting was introduced for the refurbishments of
the wastewater treatment and other related plants, equipments and pipes, etc., although the
budget for such refurbishments are not satisfactory (which is one of the demerits of PMCs
compared to PPPs, i.e., the risks of the long term maintenance are within the public sector
and not transferred to the contractor.)

PwC 40
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Case 3. Performance Management Contract for a

Waterworks Authority

System.

—The Contractor sends management level
personnel to the WA’ s Wastewater
Division to provide management/planning
work as well as trainings for the WA
employees, who are involved in the
day-to—day operation of the plants.

—The training for the WA’ s employees includes
educations on treatment technology, O&M,
preparatory courses for the certification
exams, etc.

~The WA’ s employees were regularly sent to and
trained in the Contractor’s central training center
to learn operational standards of the Contractor.

PwC

—Awarded the PMC contract in 2006, the Contractor has been responsible for the management, operation,
and maintenance of all wastewater treatment plants of the WA.

—The Contractor continues to utilize all the existing employees of the WA working in its Wastewater

ORGANIZATION CHART of the WA (IMAGE)

‘ Water Commission Board ‘

‘ Consolidated General Manager
[ T ! T
CFO Chief
Engineer
o ) Division
(General Manage!

Operation
Manager

Collection
System Manager
I

% [ Sl]aﬂ‘ ]
1 :Personnel from

the Operator

[ Staf 1 [ Staf ]
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[
Case 3. Performance Management Contract for a

Waterworks Authority

completed.

to the price of this contract.

—Payment milestones have been set to clearly identify the actual status of the portion of the work

—Fixed management fees include all travel costs, living allowances, expenses, and all other matters related

—-O&M budget for the first year constitutes the amount submitted with the Contractor’s bid and thereafter
will be negotiated on an annual basis reflecting, among others, the conditions of the treatment and other
related plants, equipments, pipes, etc.. The Contractor needs to maintain O&M cost within the budget.

Payments to the Contractor from the WA include:

—0&M expenses do not include non-routine
repairs or replacements of equipment or

Fixed Monthly Management Fees

systems to improve the performance, regarding
which the Contractor annually prioritizes and
proposes the necessary repairs and

Reimbursement Payments for budgeted and approved O&M
expenditures as agreed to and scheduled between the WA
and the Contractor

replacements with priority, and the
WA decides and agrees with the Contractor
on the annual budget.

Reimbursement Payment for repair and replacement
expenditures as agreed to and scheduled between the WA
and the Contractor

—The Contractor pays penalty if failed to meet
other performance requirements.
(e.g. Environmental compliance)

e.g. Penalty Compensation

Incentive Compensation | Payments due to Contractor’s
Payments failure to meet its minimum

performance guarantees

PwC
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Case 3. Performance Management Contract for a
Waterworks Authority

Other Key Features Contributed to Success

Clear Measurements of the Contractor’s Performance

<e.g. Environmental Compliance >

—Clear and measurable indicators are set for quality assurance.

*KPIs

—Operate and maintain the wastewater system within various environmental regulations and requirements
set forth by the Environmental Protection Agency, etc.

—Pump stations must not have any overflow incidents.

—Collection lines must be kept free of grease and other material to prevent sewage overflows

Penalties in case of failure to meet the requirements
~When failed to meet the above requirements, the Contractor pays penalty fee, and if failure was not
recovered within agreed period of time, additional penalty payment wil be required.

PwC 43
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Case 4. Barwon Water Biosolids Management
Project

Location: Geelong, Victoria State, Australia

Public Agency: Barwon Region Water Corporation
(BRWC)

Contractor: Plenary Environment

Operational Period: 20years

Background & Project Description:

BRW(C owns water reclamation plants, which produce sludge (biosolids) approximately 54,000 tones
per year. In the project, the contractor designs, builds, finances, and operates facilities to receive
biosolids produced and delivered from the those water reclamation plants to process them into
fertilizers and fuels for beneficial use.

Tariff Structure: BRWC makes service payment to the contractor. The monthly availability charge
reflects the contractor availability to accept biosolids 24 hours a day, 7 days a week. Up to 70% of this
charge is subject to deductions for failing to accept delivery. Up to 30% is subject to quality failure
deductions based on performance requirements in such areas as: odor nuisance, environment impacts,
etc. The monthly variable charge is based on the volume of biosolids processed at the monthly variable
rate, and the monthly beneficial use charge is based on the volume of biosolids beneficially used.

Status: The operation has been delayed due to commissioning issues with the contractor’s technology
for the biosolids drying process. Under the PPP contract, this technology risk was transferred to the
contractor and has not resulted in the BRWC bearing any financial implications. (Under traditional
contract, the technology risk would have been all or in part been retained by BRWC.)

PwC 44
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Other Projects
Guangzhou Xilang Wastewater Treatment Plant (China)

Public Agency: Guangzhou Government
Contractor: Guangzhou LEMNA Xilang Wastewater Treatment Ltd. Co.
Operational Period: 20 years

« The Guangzhou Xilang Wastewater Treatment Plant (WWTP) is the BOT project combining WWTP and sewers. In 2001,
Guangzhou Government awarded a twenty-year concession contract (including a 3-year construction period) .

Significance of the project is due to the contractor’s active risk allocation. The contractor takes on the investment,
construction and operation risk according to the 7 concession contracts. Then, it transferred the constructing risk to an
experienced engineering company by an EPC contract in 2001 and delivered the operating risk to another experienced
operator by an operation service contract in 2003. Till now, Xilang wastewater treatment system is being operated well and
meeting the agreed service requirements.

Wodonga Wastewater Treatment Plant (Australia)

Public Agency: North East Region Water Authority (NERWA)
Contractor: PURAC Pty Ltd now EGL Water Operations Pty Ltd
Operational Period: 10 years (2003-2013)

« The Wodonga Wastewater Upgrade Project involves the design, construction and operation of a new wastewater treatment
plantin order to meet environmental performance and effluent re-use requirements. The upgrade also addresses the need to
provide additional wastewater treatment capacity to effectively treat and manage the current and future needs of the
Wodonga and outer areas.

In December 2000, NERWA contracted PURAC Pty Ltd for the design, building and operation of upgraded wastewater
facilities. The contract is for a ten-year term, with two additional terms of five years at the Authority’s discretion. The facility
has been operational since July 2003.

* Thiswas the first of the Non Metropolitan Urban Water projects to be executed under the Victoria state’s PPP program.

WC a5

- =
Recommendations
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Recommendations for the Success of
Yenxa Wastewater Project

« Packaging the project with initial investments, and operation and maintenance (O&M)
for along term

- Considering financial limitation of Hanoi City, utilize private sector finances by packaging initial
investment and long-term O&M will accelerate the infrastructure delivery.

- Otherwise, Hanoi City needs to finance initial investment by its own finances, borrowing from
the central government, sales of concession rights of other businesses etc.

« Appropriate risk sharing between public and private sectors

- The essence of any long-term private financing is the identification of all key risks associated
with the project and the allocation of those risks among the various parties participating in the
project.

- Arisk should be assumed by the party best able to mange an control that risk.
* Minimizing lifecycle costs
- The project agreements clearly defines payments based on outputs (not for the facility
construction) and monitoring of the private partner’s performance, and realizes minimising
lifecycle costs.
« Well structured PPP scheme to attract international private players

- Well structure PPP scheme with a security package for political uncertainty, clear definitions of
role and responsibilities of public and private sectors, reasonable risk allocation etc. is important
for international players to invest the project.

PwC 47
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Possible Project Models for Yenxa

» The following five patterns of role sharing models between public and SPC
are considered for construction of the Yenxa facilities.

Facilities
Wastewater Wastewater Sludge
Collection Treatment Treatment
Model 1 Public Public Public
Model 2 Public Public
Model 3 Public Public
Model 4 Public
Model 5
PWC 48
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This publication has been prepared for general guidance on matters of interest only, and does not constitute professional advice. You should not act upon the
information contained in this publication without obtaining specific pi ional advice. No rep ion or warranty (express or implied) is given as to the
accuracy or completeness of the information contained in this publication, and, to the extent permitted by law, PricewaterhouseCoopers Co., Ltd., its members,
employees and agents do not accept or assume any liability, responsibility or duty of care for any consequences of you or anyone else acting, or refraining to
act, in reliance on the information contained in this publication or for any decision based on it.

© 2011 PricewaterhouseCoopers Co., Ltd. All rights reserved. In this document, “PwC" refers to PricewaterhouseCoopers Co., Ltd., which is a member firm of
Pri »useCoopers Ir Limited, each member firm of which is a separate legal entity.
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in Malaysia, Manila, and Jakarta

July 13, 2011
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Case of Malaysia

1. Municipal Owned & Management (previous)

2. Problem of Municipal Owned & Management

3. How did they innovate Privatization for their Problem?
4. Result of Privatization (factor of failure)

5. How did they restructure after the failure?

6. Lesson learned

Reference:
Council of Local Authorities for International Relation CLAIR REPORT NUMBER203
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1.

Municipal Owned & Management

>

Sewage Works Before 1993

* There were 144 local governments owned and managed about 6,100

wastewater treatment plants.

» 4,900 plants (almost 80% of all) were fully broken down or in ghastly quality.
* Sludge was merely treated only 1% of all the amount.

. Problem of Municipal Owned & Management

Municipal finance

- They were shortage of finance for Sewage works

Because Municipalities had to address other rapid urbanization.
Lack of human resources

= They didn’t have enough number of qualified Engineers for both construction

and maintenance at all.
Low level of tariff collection rate

= Municipalities could not collect enough tariff for Sewage Works

Because people could not realize its benefit.

Copyright © 2010 ORIX Corporation All rights reserved.

3. How did they introduce Privatization for Problems?

~ In case of sewerage service ~

» Act and Institutional design
= In 1993, they put Sewerage Service Act 1993 into effect.

(EPU established the legal framework and ICP formulated the structure)

= FedGovt took over authorities of Sewerage Service from all

municipalities.

- Under MHLG, FedGovt set up Sewerage Services Department as the

regulatory body.

= It grants license and supervises facilities planning and other works.
* Also, it made only one BOT contract for all over the country with the

Indah Water Konsortium (hereinafter IWK) that was a consortium of
existing 7 operators (such as United Utilities).

* The reason why FedGovt introduced IWK scheme was because they

expect IWK to give impartial service to people over the country
regardless of big regional differences.

Copyright © 2010 ORIX Corporation All rights reserved.




» Summary of BOT scheme between FedGovt and IWK
* Method:BOT
- Term: 28year (from1994 to 2022)
- Area:  All over the Country
= Business contents:
Rehabilitation and OM of waste water treatment plants (about 4,900),
OM of existing pipes (about 6,900km) and building of new pipes

(about 6,900km), sludge treatment of septic tanks (about1,200mil.
units) etc.

= Improvement of service: mark below
nprovement ot service. mark beiow

privatization

types previous after
LargeLocal connected to pipes 45:4, 85%
GOWV(49) unconnected 44% 45%

resdual 11% —

i 9,

Small Local connected to pipes 10% 3024,
GOV(95) unconnected 52% 70%

resdual 38% —

» Cross-Subsidy Principle: “HouseHold”¢== “Industry, Public,
Commerce”

(C-S scheme made it possible for people in rural area to have Sewage.)

Copyright © 2010 ORIX Corporation All rights reserved.

4. Result of Privatization (factor of failure)
~ In case of sewerage service ~
> Tax and Tariff

-Before privatization, people thought that tariff for sewerage was included in
Assessment Tax. Then, people are very reluctant to pay new sewerage tariff
because they felt new tariff was additionally put on or double-bill.

» Approval for Tariff modification
*IWK couldn't set up an appropriate tariff due to political interest.
> Indirect Benefit

- Different from Water Service, people can’t realize sewerage services
beneficially that much.

= So, people didn’t want to pay sewerage tariff.

(xwater and sewerage tariff were collected separately at that time.)

> Lack of PR activities

*IWK and FedGovt did not have enough PR activities for benefit and necessity
of sewerage services and tariff before and after the commencement of its
operation.

After 6 years operation, IWK bankrupted in fact.

Copyright © 2010 ORIX Corporation All rights reserved.




5. How did they restructure after the failure?

~ In case of sewerage service ~

» Re-nationalization
* FedGovt (MFI) purchased all IWK Assets and took over Debt in June 2000.

* Nevertheless, IWK can’t recover the expected business result.
* Finally, FedGovt subsidized about 1.5 hundred million RM annually.

> Current Status

* In 2006, Malaysia introduced many important policies for the restructuring
of water sector.

* Now, IWK have been restructuring on along the line with above policies.

* In January 2009 Runhill Utilities (one of the infrastructure company listed on
BursaMalysia Securities) was entrusted with FS for the integration of water
and waste water service in JohorBahru and Pasir Gudang.

(As the time of 2008, 2.5 hundred million RM was estimated for 2009)
* In 2008, integral collecting of water and sewage tariff
(It’s one of the effects of Water Service Industry Bill Act 2006)

Copyright © 2010 ORIX Corporation All rights reserved.

6. Requlatory Body for Ensuring Sustainability

~ Thinking-over of Water Sector Privatization ~
» Regulatory Body

= Responsibility for setting tariff level and service standards

. . . . . Supervision
Tariff setting Licensing Regulations Approval of Operation
SPAN -Planning -Reception & -Drawing up -Approval for  |-Monitoring
Evaluation of | Regulations Project Plan  |-Instruction
License -Advice for for
-Embodiment of Tariff setting | Improvement
Licensing
Standards by
Minister
WAMCo -Funding to
Capex
Ministry | -Decision -Setting up of  |-Enforcement
Licensing
Standards
-Approval of
License

Copyright © 2010 ORIX Corporation All rights reserved.




(All above are based on) | |

Water Services Industry Bill Act 2006
National Water Service Commission Act 2006

(bring the effects below) | |

7. Lesson learned

- Assets light (No Debt & Capex can extract profit)
= Proper Subsidy for initial investment is necessary

- Tariff Escalation (Necessary but should be Modest)

- Single Bill (for sewerage and water supply servicies)

- Strengthening PR activity
(Ex. Annual Report, Water Industry Report on HP)

Copyright © 2010 ORIX Corporation All rights reserved.

abbreviation

- BOT Build-Own-Operation

- EPU Economic Planning Unit

- FedGovt  Federal Government

- ICP Inter-departmental Committee on Private

- MHLG Ministry of Housing and Local Government
« MFI Minister of Finance Incorporated

- OM Operation Maintenance

- SPAN Suruhanjaya Perkhidmatan Air Negara

Copyright © 2010 ORIX Corporation All rights reserved.




Case of Manila

. Flow until privatization (Issues)

. Detail of Concession Contract

MWSI vs. MWCI (Point of Failure or Success,)
Negative cycle toward Bankruptcy

Revenue water flow rate

N o O e

Lesson learned
~ \ferification toward Success ~

Copyright © 2010 ORIX Corporation All rights reserved.

Flow until Privatization

-MWSS (Metropolitan Waterworks and Sewerage System) was established
for operation of Waterworks and Sewerage in1982.

{Issues)

*Low income and high cost
(high rate of leakage, collection business inefficiency, labor cost increase)

-Lack of budget, Inefficient operation and maintenance
- Deterioration of service level
-Nonpayment and difficulties of price increase due to above issues.

Privatization

*August,1997 From the point of competition, 2 Private companies
started their operation.

East Area: Manila Water Company (MWCI)
West Area: Maynilad Water Services (MWSI)

Copyright © 2010 ORIX Corporation All rights reserved.




Details of Concession contract

m Tender’s composition shall be “domestic operator” and
“international operator”

mConcession contract for 25 years

mConcession fees shall be appropriated for the MWSS’s foreign
currency debt repayment and No subsidy from the national Gov.

mWater supply for all over the service areas within 10years
mNon revenue water rate from 56% to 32% for 10years
mFulfillment of 24hour’s water supply within 3years
mWater-supply service shall be provided for the poorest
m80% coverage of sewerage system within 25 years

m7.5BIL(USD) capital expenditure during the contract terms and
4BIL(USD) payment of income tax

m Substantial price hike is prohibited for ten years
mMWSS-RO as the supervisor of Concessionaires

Copyright © 2010 ORIX Corporation All rights reserved.

MWSI vs. MWCI
MWSI MWCI

 Old urban area (90% of Asset) » newly-developed urban area
. (10% of Asset)
« Large foreign currency debt

equivalent to transferred Asset « small foreign currency debt
equivalent to transferred Asset

 No budget for capital expenditure
l « Enough budget for capital

« Deterioration of facilities much expenditure

faster than in normal situation lv
L  Improvement of revenue water rate
« Deterioration of revenue water rate

5 a

« Bankrupt even in the next year | « Success Story of PPP until now !

» Re-Nationalization in 2004

Copyright © 2010 ORIX Corporation All rights reserved.



Negative Cycle of MWSI

No payment
and/or
No price hike

Re-Nationalization in 2004

| 4

Re-Privatization in 2006

| 4

Copyright © 2010 ORIX Corporation All rights reserved.

< Change Of revenue Water rate > Source:Foundation Fukuoka Asian urban studies place

| |—Revenue water rate

<Change of Water Tariff>

Peso/m

— MWSS
. MWS|
m— MWCI

Source: Japanese PFI society, UTCE corporation
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|esson learned

» Foreign currency debt shall be manageable level

~ \ferification toward Success ~

Trial Case 1
Change of foreign debt 9:1=6:4
(6:4 is the proportion of actual served population )
= failure......
Trial Case 2
Foreign debt 6:4 + Same revenue water rate as MWCI

= Current-account Surplus !!!

Copyright © 2010 ORIX Corporation All rights reserved.

Case of Jakarta

1. Failure of Water Service Privatization

2. CPI hike far beyond Tariff increase

3. MWSI vs. MWCI (Point of Failure or Success,)
5. Negative cycle toward Bankruptcy

6. Revenue water flow rate

7.

Lesson learned
~ \ferification toward Success ~

Copyright © 2010 ORIX Corporation All rights reserve




Reasons for the failure of water service privatization

- 2 concessionaires of operating water service in DKI Jakarta had
heavy debt burden in foreign currency caused by plunge of the local
currency rate in the Asian currency crisis.

- Automatic tariff adjustment every 6 months (ATA) brought about
frequent tariff increases, mainly backed by CPI rise of Indonesia.
- But, tariff increases had been restrained below CPI rises.

= Tariff change had been political issue. 2 concessionaires had asked
for tariff increase to Governor of DKI Jakarta.

- JWSRB (requlatory body) didn’t have right for determination of
tariff change. Governor of DKI Jakarta had it.

- Consequently, 2 concessionaires couldn’t invest necessary capital
expenditure timely for fulfillment of technical targets.
(Coverage Ratio, Volume sold, UfW,--+)

Copyright © 2010 ORIX Corporation All rights reserved.

CPlin Indonesia(Y2007=100)
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(Source: CURRENT SITUATION OF JAKARTAWATER (Source: Drawing up by IMF Data and Statistics)
PRIVATIZATION)

- Tariff increased since privatization
by 18% in 1998, 35% in 2001 and 40% in 2003)
- CPl increased by 156%
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- Without enough tariff, Project is no longer feasible!

(Source: PT PALYJA’s comments on KRUHA statements in its submission to the UN Independent Expert on
the Right to Water and Sanitation that concern the Water concession contract for the West Zone of Jakarta)

Copyright © 2010 ORIX Corporation All rights reserved.

» They cannot introduce appropriate Tariff Decision System even now.
- Water service do not have any symptom of improvement.

= Nothing about Sewage Works !

For that period: Available land gone, Construction cost higher & higher

CPI in Indonesia (Y2007=100)
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(Source: Drawing up by IMF Data and Statistics)
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|esson learned

» To avoid political interest
Tariff Decision by neutral Regulatory Body

» To avoid revenue & expenditure gap
Proper Tariff Adjustment Mechanism

» To avoid construction cost hike
& easy Land Acquisition
Construction as early as possible

Copyright © 2010 ORIX Corporation All rights reserved.

Proposal through the Study

» Immediate Construction & Sustainability 1 = Funds
= Maximizing Advantage of JICA PSIF
through Private together with ODA Loan

Pipe Network Wastewater Treatment Plant
+ Sludge Recycling Facility

Public PPP
162 million US$ 291 million US$
308 million US$ 146 million US$
Subsidy (ODA)
(50%) (50%)
Private PSIF
%/—/
Rate: 7~8%

= The ratio bw. 2 Funds
to be decided by Tariff Level
& Availability of Ordinal Account of HPC

Copyright © 2010 ORIX Corporation All rights reserved.
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Proposal through the Study

» Immediate Construction & Sustainability 2 = Tariff
= Affordability for people is most important!

Hanoi 2011 Survey (HH105)

Foodstuff 27.1
Education IE—— 4]
Housing, electricity, water, sanitaion I 10
Fue| Em—— g
Outdoor meals = 6.6
Others ——8 6.6
Food I 6.1
Travel, communication N 53
(3)Drinking & smoking = 4.9
Garment, hat, shoes, sandals N 3,9
(2)Health care W 35

(1)Culture, sport, recreation B 2.3 ] - FIX In HH EXp

Furniture m1.4

= For Water & Sewerage: Ceiling 5% for HH Exp.
Setting up in HH Exp. Map:
Avoid Gap against CPI hike & Easy Understanding

Copyright © 2010 ORIX Corporation All rights reserved.

Proposal through the Study

» Immediate Construction & Sustainability 3
= Cost Sharing

= Central Gov shall subsidy Excessive Part.

(Payment & Tariff)
A
Original Burden Additional Burden
for Municipalities  for Municipalities
oM
+ Capex
/ Central Gov.
ATP > [ o
oM - — Tariff Line
WTP > Beneficiaries ‘
5 10 20~25 (Year)

= People should pay up to ATP (around 2% of HH Exp.)

Municipality’s burden depends on Ordinary Account

Copyright © 2010 ORIX Corporation All rights reserved.
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Thank you for your attention!!

=Z ORIX

http://www.orix.co.jp/grp/en/

Copyright © 2010 ORIX Corporation All rights reserved.

14



13 July 2011

PPP — Work Shop Document

3) Institutions & Finance of Sewerage Works

Céac thé ché va tai chinh ciia cac Cong trinh

thoat nwroc thai

The Introduction of Yokohama PPP Project

Gidi thiéu vé Dir &n PPP Yokohama

JICA Study Team
(Study B)



HANOI CITY: PPP Work Shop

-Institutions & Finance of
Sewerage Works

-JICA Study Team

- Y. Inoue, Nippon Koei Co., Ltd.

-July 13t 2011

- Part 1: Overview of individual features on finance & institutions
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Part 1:
Overview of individual features
on finance & institutions

Role of Sewerage System (1)
Sewerage system development & pollution control

contribute to water environment restoration

Present K-City




Role of Sewerage System (2)

- Change to water environment & water cycle

from sanitation & drainage

Cholera Epidemic Sanitation

Flooding & Inundation Storm water Drainage

Concerns to

Living Environment

Economy grOWth Water Environment
. . Polluti
Pollution Diet oflution

Recycle & Energy
Saving Society

Concerns to

Amenity & Safety

Flush Toilet

Public Water
Pollution Control

Reuse of sewage & facility

Sound Water Environment
& Water Cycle

Finance: Capital and O&M Cost Resources

Capital Investment

\ARAITO ©
VVVV I F o

Operation Cost
Designated Cities, Japan 2002

Expenditure (161.2 JPY/ m3) Revenue

Main Sewer

== = == o

5/10
4510
Sewerage
Charge
140.2 JPY/m3
05710 Provided by Beneficiaries
Public Role for Human basic needs /

Infrastructure
Central Gov. (Subsidy) + Municipal Gov, sewerage project is operated as an independent

Private Role for housing environment cooperate account of municipality government.
Tax(City Planning & Beneficiary + Sewerage
L
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Finance: US-EPA (1)
In wastewater management

- 1956 Water Pollution Control Act Amendment
- 1972 Federal Water Pollution Control Act
- 1987 Clean Water Act

Subsidy rate

- 559%(1956) — 75%(1972) — 55%(1981)
Driving force of WWTP installation

30.2 billion USD

Clean Water State Revolving Fund v
= 1991-1998 USD 30 hillion(States 16.6 %, Federal 83.3%)
- FY2000 USD 1.325 bhillion
- Interest rate 0 — market rate(Ave.3%) Repayment period 20 years
Financial self-independence (SRF replaced form subsidy)

Finance: US-EPA (2)

Change of Financial Support of Federal Gov.
1956 - 1971 1972 - 1980 1981 - 1990 1991 —today

Water Pollution Control ~ Federal Water Clean Water Act
Act Amendment Pollution Control Act Twin Deficit of F. Gov.




For cost reduction through technology & know-how of PPP
- Bio-gas reuse and electricity & heat supply 7 operations
- Sewage sludge reuse for fuel 7 constructions & bidding
No. Project Business Product User Operation |Contract Term
stars year
1 |Yokohma City South WWTP Exscabated soil o, fijjing sgjf  [CONStruction 2004 10
reuse plant project
2 [Tokyo Morigasaki WWTP Bio-gas reuse Heat & electricity | WWTP 2004 20
3  |Osaka Tumori WWTP Bio-gas reuse Heat & electricity |WWTP 2007, 20
4  [Tokyo East WWTP Sludge fuel (Carbonized coal power 2007| 20
5 |Yokohama City North WWTP Bio-gas reuse Heat & electricity WWTP 2009 20|
6 |Miyagi Lower Abukumagawa WWTP [Sludge fuel Dried pellet Pulp & paper 2009
7  |Kurobe City WWTP Sludge fuel Dried pellet bio-mass boiler 2010 15
8 |Hiroshima West WWTP Sludge fuel Carbonized coal power 2012 20
9 |Kinuura East WWTP Sludge fuel Carbonized coal power 2012 20
10 |Kumamotoshi South WWTP Sludge fuel Carbonized coal power 2012| 20
11  |Osakashi Hirano WWTP Sludge fuel Carbonized coal power 2014 20
12 |Chibaken Teganuma WWTP Sludge fuel Carbonized coal power 2015| 20
13 i 1 Arakawaugan WWTP Sludge fuel ICarbonized coal power 2015| 20
14 |Yokohama City South WWTP Sludge fuel coal power 2016| 20

PPP Projects in Japan (2)

Financial resources  Japanese Sewerage PPP = BTO

Gov. contract with SPC:
PPP operation cost < Gov. cost (O&M+ capital)

PFI Construction PFI O&M Expenditure PFI O&M Revenue

5/10

5/10

BTO:
Owner ship = Muni. Gov. | Profit |

Product selling

Lease/Operation = SPC
Local Gov. off-set s capital investment into SPC “out of debt”
Central Gov. Subsidies for cost reduction of public service
SPC provides capital cost and know-how for construction & OM




r /"]
PPP Projects in Japan (3)

Public Sector Responsibility
Law approval ----------- Role of facility ownership
- Land Acquisition & Stake-holder approval
- Sewerage Law
- Supporting to Building Law Approval
- Supporting to other relevant laws
Application of Subsidy to Central Government
- Aim is to decline service cost on public
Monitoring of operation
- Sustainability of public service

Sharing “Responsibility of public service” & “Cost reduction” with SPC

O&M outsourcing of Wastewater Treatment Plant

Out-sourcing is prevalent in whole filed.

In-house staff focuses to

- Water quality management [ WWTP O&M Outsourcing
- Storm water pumping station in Japan
- Monitoring outsource performance '
309
. . . 605 Al mlwnsed
- Business wastewater monitoring p—
- Customer information & tariff levy p—

Funip 51 Walerlrealmanl - Shickez nelmenl

Hoaree Sowormge Slalishics 2407, TEWA




]
Back ground of O&M Out-sourcing

Facilities and O&M staffs increased
as result of sewerage system development

- Restriction on establishing new public organization
- Private sectors’ capacity development
with introducing private sector know-how
- Man power cost increased and low performance
due to personnel immobility in public sector

Local Gov. focuses on services with regulatory power,
as Customer information, Water quality monitoring, tariff collection, etc.

Part 2:

Learned from finance/management
capacity development




/0]
Learned from Capacity Development (1)

- Oosaka City in 1930s

- Urbanization & Needs of sewerage development
= Financial shortage of construction & O&M

= “Finance of Sewerage” introduces Beneficiary Tax of City
Planning Act and Sewerage User Charge

- Activated Sludge WWTPs started operation
Tokyo, Nagoya, Toyohashi
Gifu, Kyoto, Osaka

- Beneficiaries Tax

Charge to area of property (mZ) Blackish water & forming in1960s
Levied at public notice of treatment area (one time)

Learned from Capacity Development (2)

- Economic growth in 1960s Tokyo Olympic Game 1964

- Pollution Diet 1970 for Institutional Reform

“Rapid increase urban population and lack of adequate legal system” are
improved to modern sewerage Institution System.

- Environmental Pollution Control Law & EWQ Standards
- Emergency Measures Law for Construction of Sewerage Systems
& 5-years Sewerage Development Program

- Sewerage Act Amendment for Comprehensive Basin-wide Planning
Sewerage Systems and Regional Sewerage System

- Central Gov. Subsidy Rate increased

- Japan Sewage Works Agency (Sewage Works Center) as project
implementation, technical development, training




Conclusion on financing and institutions

Beginning stage of Sewerage Works until 1960s
- Municipality Gov. financed sewerage project.
- In-house O&M staffing started due to public service.

Urbanization & industrialization brought serious water pollution
and storm water inundation issues.

Modified to Present Sewerage Works
- Water pollution control is designated to national policy matter
- Sewerage system admitted as national basic infrastructure

- Financially enforced through high economic growth in 1960s
- Private sector built capacity

Part 3:
Recent activities in sewerage works




Facility Management

Accumulated facilities requires OM cost & management
Ordinal OM to prevent serious accident

Total sewer length (km)
accumulated length

Constructed sewer length
in a year (km)
sewer length (>50 years)

860 km
Increased facilities
Aged Facilities
'25< '30 '35 ‘40 '45 '50 ‘55 '60 '65 70 75 '80
‘85 ‘90 ‘95 ‘00 ‘05

Financial Reform of Sewerage Works

. Financial Perspective Change of Corporation Bond, K-City

Annual
- Sustaining service level &g @ e 19
- Enhancing performance

Cost reduction
Human development
PI(Performance Indicator)

- Public relation

- External resources:

Regional management %87 '88 89 '90 91 '92 93 '94 '95 96 '97 '98 '99 00 ‘01 02
. ‘03 04 ) ‘05 ‘06 '07 ‘08 O%rllz"Y nter
PPP & Comprehensive O&M Service cipl Balance
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Public Relation

Objectives

- Understanding role of sewerage system & water environment
- Awareness for financing sewerage works

Activities

- Seminar & site visit

- Recommendation to Gov.

Sludge Digestion Tank

Aqua —supporter Site Visit
Aqua-supporter Workshop

Pl (Performance Indicator)

Aims
- Management tool to evaluate the efficiency of performance
- Quantitative comparative assessment of performance.

International Water Association (IWA)
- “Performance Indicator for Water Supply Services” in 2000
- “Performance Indicator for Wastewater Services” in 2003

Japan Sewage Works Association
- “Guideline for Improving O&M of Wastewater Systems”, 2007
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Pl (Performance Indicator)

Context of Information

- Understanding characteristics: Project outline, Staff number, Total budget, etc.

- Project characteristics: Service area, served population, Wastewater flow rate, etc.
- District characteristics: Climate, Receiving water criteria, etc.

Pl : 5 Categories & 56 Items

- 1 Operation (sewer) 7: Aging ratio, Inspection ratio, OM cost per m, etc.

- 2 Operation (WWTP) 12: Aging ratio, Electricity consumed ratio, etc.

- 3 User service 17: WQ compliance, Sewer accident, Claim, etc.

- 4 Management 13: : Unit revenue water, Balance, Wastewater treatment cost,

- 5 Environment 7: BOD load reduction ratio, Sludge recycle ratio, CO, reduction

Pl (Performance Indicator)

Category | Performance Indictor (PT) ‘ Calculation Formula ‘ Improvement

4. Management (13 items)

Unit revenue water per

M10
person per day

(Annual revenue water / number of days) / Served T
population

Ex. of PI

M10: Unit revenue water per person
M30: Current balance

M70: Unit wastewater treatment cost
M100: Cost covering ratio

12
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Conclusion

- Responsibility of Public Sector
- Capacity Building on Wastewater Management
- PPP contributes to best practice

Thank you
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(1) Summary
Qutline Project

The outline of the Project is as below;

Table 1-1 Design Condition of the Project

Service Population

900,000

Service Area

Around 4,900 ha

Wastewater Treatment Capacity

270,000 m*/day

Wastewater Treatment Process

Conventional Activated Sludge Process

Sludge Treatment Process

Thickening followed by Dewatering

Sludge Recycle Process

Solar Drying + Mechanical Drying

Treatment Capacity

270,000 m*/day

Image of Yen Xa Wastewater Treatment Plant

Service Area

Table 1-2 Preliminary Cost Estimate of the Project

(million US$)
EPC Contingency VAT Total
(10%)
1) Pipe Network 184.2 18.4 20.3 222.9
2) Wastewater Treatment Plant 233.8 23.4 25.7 282.9
3) Sludge Recycling Facility 32.6 3.3 3.6 39.5
Total 450.6 45.1 49.6 545.3

(The attachement-1 shows the details of cost estimate)




Summary of Proposal in the Progress of the Study

The summary of the proposal in the progress report is as below;

1)

2)

3)

Private sector (SPC) would be responsible for construction and management of Yen Xa
wastewater treatment plant and sludge recycling facility. Around 50 % of the fund for the
investment cost would be provided from Japanese ODA Loan as the central government
subsidy, and the remaining fund will be provided by SPC. JICA PSIF is planned to provide
70 % of the remaining fund with remarkably low interest to SPC. (refer to Figure S1 and S2)

Public Sector would be responsible for construction and management of pipe network.
Private company, which may be SPC, would be in charge of the construction under
supervision of Public sector. Around 80 % of the investment cost would be provided from

Japanese ODA Loan as the central government subsidy. (refer to Figure S1 and S2)

The sewerage tariff shall be increased up to 0.245US$/m* (5,150VND/m?), which could cover
the operation and maintenance cost (including replacement of mechanical and electrical
equipments in 20 years). The tariff would be increased gradually over 10 years since the
commencement of the operation of Yen So Treatment Plan (by 5 years after completion of
the construction works of Yen Xa). The proposed tariff level is around 10 times of current
sewerage tariff, which is same as current water tariff level. As shown in Figure S1, required
expenditure from HPC general account is estimated at around 25.8 million US$/year (542
billion VND/year) after the increase of tariff, which is 2.6 % of HPC ordinary account budget in
2011: 1,000 million US$/year (21,400 billion VND/year). (refer to Figure S2)

(41%) (52%) (%) |




Figure S1 Scope Sharing and Funding Sources of the Project

Figure S2 Draft Organization Chart of PPP Scheme for Construction of Yen Xa WWTP

60

Initial Subsidy Portion:
50% of Initial Investment Cost
(161 million US$: 3,381 billion VND)

50

™
)
-]
[
S
E 40 1 :
§ Payment from HPC general Account
§ 30 (25.8 million US$/year: 542 billion VND/year)
T
([ S v
g Sewerage Tariff:0.245US$/m3 (5,150VND/m?3)

10 A Payment from Tariff Income

(17.1 million US$/year: 359 billion VND/year)
0 . . . \ 4
0 5 10 15 20
Year

Figure S3 Allocation of Required Cost to Each Source for Yen Xa WWTP



The Study Team prepared the proposal above by following steps of consideration on the appropriate

role and cost sharing among sewerage users, the municipality, and the central government, which is

described below.

1st Step:

2nd Step:

Consideration to the suitable tariff level for sewerage users

The suitable sewerage tariff is tentatively proposed at 0.245US$/m? (5,150VND/m?),
which could cover the operation and maintenance cost (including replacement of
mechanical and electrical equipments in 20 years).

Consideration to the affordable financial expenditure for the municipality

The affordable level is tentatively proposed around 25.8 million US$/year (542 billion
VND/year), which is 2.6 % of HPC ordinary account budget in 2011: 1,000 million
US$/year (21,400 billion VND/year)

3rd Step: The central government shall subsidy the remaining cost after the fulfillment of burden

sharing by sewerage users and the municipality

As the conclusion, it is proposed to provide 100% subsidy for pipe network
construction and 50 % subsidy for construction cost of wastewater treatment plant
and sludge recycling facility, of which total cost is estimated around 384 million
US$ (8,064 billion VND).

In case that the sewerage tariff level and/or the HPC yearly expenditure proposed above have to be

lower, required subsidy should be increased. In order to fix above each step, internal discussions of

HPC are required.

(2) PPP 5 Models

The Project is divided into three portions, “Pipe Network”, “Wastewater Treatment Plant” and “Sludge

Recycling Facility”. JICA Study Team provided PPP 5 Models for alternative study to select portions to be

carried out by private sector.



(41%) (92%) (7R}

Jdmillion U8

545 million US$
Figure 2-1 Scope Sharing and Costs of PPP 5 Models

In the progress of the Study, The Study Team proposed Model-4 as the best option for the PPP

scheme of the Project, because of the following reasons;

1) The policy of Viethamese Government does not prefer to use public funds for all of the initial
investment cost of the Project. In order to reduce amount of public debts, and introduce effective
management of private sector, it is preferred to use certain amount of private fund for the initial
investment.

2) The construction and management of pipe network portion is not suitable for private sector. The
pipe network has not only function of wastewater collection, but also has function of rainwater
drainage for keeping safety life in Hanoi. In addition, private sector can hardly to control road
traffic and road condition during construction stage, and can hardly utilize their know-how and
technologies during operation period in the field.

3) On the other hand, effectiveness of wastewater treatment is highly depending on technology and
know-how to be applied, private sector is expected to contribute effective construction and
management. It is expected to reduce total life cycle cost and safety operation by using
competent private companies for construction and management.

4) HPC hopes private participation in the field of construction and management of sludge recycling
facility by using high technology and know-how with long term experience, particularly in Japan.

(3) Alternatives of Sources of Initial Investment Cost
Table 3-1 shows alternatives of funding source for initial investment cost of sewerage system
development in Hanoi. As shown in Figure 2-1, a huge amount of investment cost is required for

implementation of the Project. It supposed to use some of sources for the project implementation.
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Table 3-1 Alternatives of Sources of Initial Investment Cost

Funding Source for Initial Investment Interest (US$ basis)

Public Funding Source

1 Central Government Subsidy -
(including Funding by ODA Loan: 2.75-3.50%)

2 HPC Development and Investment Budget -
*18,249 billion VND ( 871 million US$) in 2011

3 Municipality Bond 7-10%

4 Loan from Central Government No data

Private Funding Source

1 Private Investment (including benefit and risk hedge cost) 12-18%

2 Private Investment with JICA PSIF Loan 5-10%
(Private Sector Investment Fund: 4-5%)

Major sewerage and drainage projects in Hanoi have been constructed by using the central
government subsidy. The central government provided grand for all of initial investment cost of the
major projects to HPC. However, it is generally discussed that the central government won't provide
100 % grant in the field of sewerage in future. The Study Team intends to propose new funding model

for sewerage system development in Hanoi by using PPP scheme and JICA funds.

1) In order to reduce future HPC expenditure for repayment of investment cost, it is recommended
that HPC would pay a part of initial investment cost by using central government subsidy and/or
HPC general account. However, in this Study, HPC general account was not considered as a
funding source for the initial investment, because of low possibility.

2) As other of public funding sources, issue of municipality bond and loan from central government
are considerable. However, it is said that municipality bond with long repayment period could
hardly be issued by HPC at the present. If so, the municipality bond is not suitable for long term
funding for infrastructure development. As for the loan from central government, information is not
available so far. In progress of the Study, both funding sources have not been considered.

(In USA/Japan, the central government established funds for providing low interest loan to
municipalities for sewerage system development. So far, this type of fund is not established nor
considered in Vietnam.)

3) It seems so difficult to provide enough public funding sources to cover all of the initial investment
cost of the Project. The Study Team considered that utilization of private finding source is
indispensable for implementation of the Project.

4) In private investment scheme, financing cost shall include cost of risk hedge and benefit of
private company. Financing cost in private investment is therefore higher than the cost of public
funding. The Study Team considers using JICA PSIF and Japanese ODA loan for the Project.

5) The idea is that HPC would provide a part of initial investment cost (construction cost) of the
Project by using Japanese ODA loan ad central government subsidy. The remaining investment

7



cost would be provided by private sector (SPC) using private investment fund and JICA PSIF. SPC
would manage, operate and maintain Yen Xa WWTP in 20 years, and recover his expenditure for

the investment cost by service charge that HPC would pay to SPC.

(4) Consideration of Ratio of Subsidy for Investment Cost
Figure4-1 shows 5 alternatives of subsidy ratio for initial investment cost in case of PPP Model-4. In
the Decision 71, it is stipulated that “State participation portion” (subsidy) shall not exceed 30 % of
total investment cost. However, the Study Team intends to study on various possibilities, because

sewerage project is supposed to be applicable to exceptional sectors of the decision.

223 million US$ 322 million US$
| | |
_

(1(50%)

320 mllllon uss 225 million US$
— |
—— (70%)

384 millipn US$ 161 million US$
——— 1 |
W {50%)

448 million US$ 97 million US$

|
: (70%) (30%)  Figur

e 4-1 Alternatives of Subsidy Ratio for Initial Investment Cost

The plans of expenditure for the Project are prepared in the following two conditions;,

Expenditure Plan-1 (Case-1): SPC construct WWTP by using funds SPC provide. HPC doesn’t
pay for the investment cost during construction stage. During 20 years
operation period, HPC pay for service charge, of which amount SPC
could recover his expenditure for the initial investment cost (including
interest, benefit and risk hedge cost) and OM cost.

Expenditure Plan-2 (100% Subsidy): HPC (or central government) provide full amount of
investment cost at construction stage without loan. During construction,
HPC pay for only OM cost.

8



Figure 4-2 shows two expenditure plans in 4 years construction period and 20 years of operation
period. If government subsidy can be spent for full initial investment cost at initial stage, yearly
required payment during operation period can be reduced drastically. The Study Team intends to

propose suitable subsidy ratio, through financial analysis.

Figure 4-2 Expenditure Plans with/without Government Subsidy

(5) Financial Analysis
For sources of repayment and operation/ maintenance cost of sewerage system in Hanoi, only
“sewerage tariff income” and “HPC general account” are valid. It means that a part of the initial
investment cost would be paid by central government subsidy and the remaining would be paid by
private finance at the initial stage, and repayment to the private finance and operation and
maintenance cost shall be prepared by using “sewerage tariff income” and “HPC general account”

during operation period.

In order to establish PPP scheme of the project, it is important to study on balance of “Subsidy ration
of initial investment cost”, “Amount of sewerage tariff income with suitable tariff level” and “Possible
expenditure from HPC general account”. The Study Team is carrying out a financial analysis as

described below.

In case of Model-4 with Expenditure Plan-1 as shown in Figure 4-2, HPC shall provide around 63
million US$/year for the repayment and operation and maintenance to SPC. If the financial source is
only tariff income in service area of Yen Xa WWTP, sewerage tariff should be 0.81 US$/m® (17,000
VND/m?®). It is equivalent of around 40 times of current sewerage tariff level, or around 4 times of
current water tariff level. The average monthly household income is around 365US$ (7,641,000 VND),
and the average monthly water consumption is estimated at around 17 m3/day. The expenditure of
sewerage tariff from household is estimated at 14US$/month (294,000 VND/month), which is around
3.8% of the household income. Generally, total expenditure of water and sewerage tariff could not be

more than 3-4%. It is almost impossible that sewerage tariff come to 3% level.

9
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Figure5-1 Alternatives of Sewerage tariff level and Required Annual Payment

The financial analysis of PPP Model-4 is carried out by 12 cases (3 patterns of sewerage tariff x 4
types of subsidy ratio). Figure 4-1 shows 4 types of subsidy ratio, and 3 patterns of sewerage tariff are
explained as below;

Sewerage Tariff Level (3 Patterns)

1) Willingness-To-Pay Level: 0.04 US$/m* (840 VND/m®)
Average Monthly Charge to Household : 0.68 US$/month (14,300 VND/month), which is
equivalent to 0.19% of the average household income in Hanoi

2) Operation and Maintenance Cost Recovery Level: 0.245 US$/m? (5,150 VND/m®)
Average Monthly Charge to Household: 4.2 US$/month (87,600 VND/month), which is
equivalent to 1.16% of the average household income in Hanoi

3) Affordable-to Pay Level : 0.39 US$/m? (8,190 VND/m?)
Average Monthly Charge to Household : 6.6 US$/month (138,600 VND/month), , which is
equivalent to 1.80% of the average household income in Hanoi

Table 5-1 Basic Assumption for Water Tariff Setting in the Study

Items Assumption
Average Household Income 91.7 million VND/year (7.64 million VND/month)
4,378 US$/year (365 US$/month)
Average Persons per Family 3.94
Average Water Consumption 17 m3/family/month (143 L/p/day)
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Basic conditions of financial analysis are shown in Table 5-2.

Table 5-2 Basic Conditions of Financial Analysis

Items

Assumptions

Currency for Calculation

Uss

Period of Analysis

Construction Period: 4 years

Operation Period: 20 years

Loan Repayment Period (PSIF)

The same as “Operation Period”

Loan Interest Rate (PSIF) 5%

Equity Return Rate (IRR) 15%
Income Tax Rate* 25%
Value Added Tax Rate* 10 %

Debt to Equity Ratio*

Debt (PSIF) 70%, Equity 30%

Government Subsidy

No repayment/ no interest

Sewerage Tariff

Target Tariff: 0.04 US$ /m°, 0.245 US$ /m®, 0.39 US$ /m®

3
Increasing up to target tariff level from 0.04 US$ /m (840
3
VND /m ) in 5 years

The results of the financial analysis on 12 cases are shown in Attachment-1
The result of Subsidy 50% and Sewerage Tariff 0.245 US$/m? (5,150 VND/m®) is shown in

Figure 5-2

70.0

60.0

50.0

40 (0 -+ Returnof—
[nvestment

(million USD/year)

9.6

300 _m Account
Interest .

il 7.6
20.0 -fluitial Cost o §
Reeplacement 5.5 Interest
10.0 A .
Opex Taritf Income
0.0 - |
Paymentto SPC Source

HPC General

Figure 5-2 Result of Financial Analysis (PPP Model-4, Case-3 with Tariff 0.245 US$/m?)
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Table 5-3 explain output items of the financial analysis.

Table 5-3 Output Items of Financial Analysis

Items

Assumptions

Payment to SPC

1) Return of investment The sum of the dividend to be paid to the equity investors. This
includes the return portion only and does not include principal (i.e.,
originally invested) portion of the investment.

2) Tax The sum of income tax and value added tax to be paid by SPC during
operation period.

3) Interest The sum of the interest expenses to be paid by SPC for PSIF loan.
The amount does not include the principal portion of the PSIF.

4) Initial Cost Repayment of Initial construction cost and related expenses to be
paid by SPC during construction period.

5) Replacement Cost Replacement cost (i.e., additional capital expenditure) to be paid by
SPC during operation period.

6) Opex Operating expenses to be paid by SPC during operation period.

Financial Source

1)

HPC General Account

Annual expenditure by HPC to SPC to compensate for the shortfall of
revenue items “Tariff Income”, “Interest” and “Cross Subsidy”, to
provide the payment amount to SPC above. This is assumed to be
paid during the operation period.

2)

Cross Subsidy

Cross subsidy from other territories in Hanoi. If sewerage Tariff of
0.245 US$/m® is materialized, some WWTPs in charge of other
territories could generate excess cash flow. Such excess cash flow is
assumed to be paid to this project as a kind of “territorial” cross
subsidy.

3)

Interest

Interest income from the deposit of SPC in banks.

4)

Tariff Income

SPC’s Income which corresponds with the amount assumed to be
paid by citizens to use Yen Xa WWTP as sewage tariff.

Table 5-4 shows rough estimate of required yearly expenditure from HPC general account for

each case
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Table 5-4 Required Yearly Expenditure from HPC General Account for Each Case

Subsidy: Subsidy: Subsidy: Subsidy:
0% 30% 50% 70%
VND 840 /m® (US$ 0.04/ m®) 59.4 47.8 40.0 32.1
Willingness-to-Pay (1,247) (1,004) (840) (671)
(0.2% of household Income)
VND 5,150 / m* (US$ 0.245/ m®) 45.2 33.6 25.8 18.0
Management Cost Recovery (949) (706) (542) (378)
(1.1% of household Income)
VND 8,190 / m* (US$ 0.39/ m°) 38.8 27.2 19.3 115
Affordable-to-Pay (814) (571) (405) (241)
(1.8% of household Income)

(million US$/year)
(billion VND/year)

(6) Conclusion and Recommendation in Progress Stage

As the progress report, the Study Team recommends Model-4 Case-3 as the best option.

1)

2)

3)

Private sector (SPC) would be responsible for construction and management of Yen Xa
wastewater treatment plant and sludge recycling facility. Around 50 % of the fund for the
investment cost would be provided from Japanese ODA Loan as the central government
subsidy, and the remaining fund would be provided by SPC. JICA PSIF is planned to provide
70 % of the remaining fund with remarkably low interest to SPC. (refer to Table 7-1)

Public Sector would be responsible for construction and management of pipe network.
Private company, which may be SPC, would be in charge of the construction under
supervision of Public sector. Around 80 % of the investment cost would be provided from
Japanese ODA Loan as the central government subsidy. (refer to Table 7-1)

The sewerage tariff shall be increased up to 0.245US$/m* (5,150VND/m?), which could cover
the operation and maintenance cost (including replacement of mechanical and electrical
equipments in 20 years). The tariff will be increased gradually over 10 years since the
commencement of the operation of Yen So Treatment Plan (by 5 years after completion of
the construction works of Yen Xa). The proposed tariff level is around 10 times of current
sewerage tariff, which is same as current water tariff level. As shown in Figure S1, required
expenditure from HPC general account is estimated at around 25.8 million US$/year (542
billion VND/year) after the increase of tariff, which is 2.6 % of HPC ordinary account budget in
2011: 1,000 million US$/year (21,400 billion VND/year).

Figure 6-1 shows allocation of required expenditure for the Project to each source. Figure 6-2

shows yearly expenditure plan of HPC in Model-4, case-3.
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Figure 6-1 Allocation of Required Cost to Each Source for Yen Xa WWTP

Figure 6-2 Expenditure Plan of HPC (Model-4 case-3)

(7) Draft Proposal of Hanoi PPP Model and Funding Source

There are many project examples in China, Korean, Taiwan and Mexico, that private sector (SPC) has
constructed and managed WWTP by using private funds under the contract with a municipality.
Figure 7-1 shows the image of organization chart of PPP scheme of construction of WWTP. In all

cases, SPC has received service charges from municipality (not from end users) under the contract.
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Figure 7-1 Sample of Organization Chart of PPP Scheme for Construction of WWTP

Figure 7-2 shows the draft organization chart of PPP scheme for the project of Yen Xa WWTP. In
order to reduce financing cost of the Project, it is proposed that JICA ODA loan would be provided to
the central government for source of public funding for the public portion and SPC portion of the
Project, and JICA PSIF would be provided to SPC. Table 7-1 shows rough estimate of funding amount

from each source for the initial investment of the Project..

Figure 7-2 Draft Organization Chart of PPP scheme for construction of Yen Xa WWTP

15



Table 7-1 shows the draft proposal of funding source and required amount for overall the Project

Table 7-1 Draft Proposal of Funding Source for Overall Project
(PPP Model-4, Case-3)

(million USS$)
Public Fund Private Fund
(Central Government Subsidy) Total
Vietnam JICA ODA
Own Fund Loan JICA PSIF Private
(20%) to Central to SPC Investment
Government (70%) (30%)
(80%)
Public Portion
(Pipe Network) 44.6 178.3 - -
222.9
SPC Portion
(Wastewater 32.2 129.0 112.8 48.4
Treatment Plant, 322.4
and Sludge —F >
Recycling Facility) 161.2 (50%) 161.2 (50%)
Total 76.8 307.3 112.8 48.4 545.3

Remarks: It is assumed that JICA ODA loan would provide 80 % of public fund for the Project.
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Attachment-1 Cost Estimation of Initial Investment Cost

1.1 Procedure of Initial Investment Cost Estimate for the Project

The initial investment cost of the Project is estimated in as shown in Table 1.1.

Table 1.1 Summary of Preliminary Cost Estimate

(million US$)
EPC Contingency VAT Total
(10%)
1) Pipe Network 184.2 18.4 20.3 222.9
2) Wastewater Treatment Plant 233.8 23.4 25.7 282.9
3) Sludge Recycling Facility 32.6 3.3 3.6 39.5
Total 450.6 45.1 49.6 545.3

The cost estimate is carried out by using cost estimate data in “Feasibility Study for the Construction Project
of Central Large-scaled Wastewater Treatment Plants for Hanoi Environmental Improvement” (2008). The
procedure of the cost estimate followed steps as shown below;

Step 1.  Picking up construction cost estimate data in the F/S report (2008)

Step 2:  Price adjustment from 2008 price to 2011 price (including exchange ratio)

Step 3:  Adding cost of additional facilities (including a sludge recycling facility and an integrated control
system)

Step 4: Consideration of cost reduction by introduction of PPP scheme. (around 20 % cost reduction on
construction cost of wastewater treatment plant)

Step 5:  Adding engineering cost to estimate cost of EPC (Engineering Procurement and Construction)

Table 1.2 shows the results of calculation at each step.
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Table 1.3 shows summary of the project cost estimate in the F/S report (2008) with Japanese Yen and
Vietnamese Dong. The cost is estimated around 45,564 million JPY, which is equivalent to 451 million US$ or
733.6 billion VND in 2008 price and exchange ratio. (excluding VAT and price contingency)

Table 1.3 Project Cost Estimate in the F/S Report (2008)

Foreign Portion Local Portion Total
(mil. JPY) (mil. VND) (mil. JPY)

1) Construction Cost
Sewer Collection System Civil Works 10,095 687,308 14,391
Mechanical, Electrical 0 0 0
WWTP (wastewater treatment + sludge |Civil Works 1,831 863,530 7,228
thickening, dewatering) Mechanical, Electrical 14,293 124,679 15,072
Sub-Total 26,219 1,675,517 36,691
2) Engineering Cost 2,622 167,552 3,669
3) Land Acqusition Cost 40,591 254
4) Administration Cost 2% o0f 1) +2) 577 36,861 807
5) Physical Contingency 10% of 1), 2), 3) & 4) 2,942 192,052 4,142
Total 32,360 2,112,573 45,564

The cost was estimated based on the price level and the exchange rate of April 2008. The exchange rate of that
time is as follow.
US$ 1.00 = 16,100 VND, US$1.00=101JPY. 1JPY =160 VND

1.2 Method of Cost Estimate

The method of cost estimate is as mentioned below.

1) Demarcation of Work Scope between Public and Private

The project of Yen Xa WWTP in the F/S report (2008) consists of 1) Wastewater Collection Pipe Network and
2) WWTP (wastewater treatment facilities, sludge thickening and dewatering facilities). Additionally, 3)
Sludge recycling facility and 4) Integrated control system are proposed in the PPP Project. The cost shall be
added. (The cost of the integrated control system is added to the cost of WWPT.)

The scope sharing between public and private for the Project is shown in Table 1.4. Only the wastewater
collection pipe network is proposed in public portion and the others are proposed in SPC portion. As for the
structures in the SPC portion, SPC would be responsible for the works from EPC to operation/ maintenance
stage consistently.

Table 1.4 Demarcation of Public and Private for each Facility

Sewer Collection Sludge Recycle Integrated Control
Facilities WWTP
System Center System
Demarcation Public Private Private Private
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2) Consideration of Price Discount in SPC Portion

In the F/S report (2008), the WWTP was planned to be constructed by using fund from JICA ODA Loan, and
the construction and management would be under public sector. However, in the Study, WWTP is proposed to
be constructed and managed on private sector (SPC) responsibility under supervision of public sector. SPC
would implement from EPC to O&M consistently and consider effective construction and management
method in order to minimize life cycle cost of the Project by using his technology and know-how. Based on
above consideration, the construction/procurement cost of WWTP is tentatively estimated around 20% lower
than the estimate in the F/S report (2008).

3) Consideration of Price Escalation

The cost estimate in the F/S report is based on the price in April, 2008. For price adjustment from April 2008
price to April 2011 price, Vietnamese consumer price index (CPI) from April 2008 to April 2011 are
confirmed as shown in Table 1.5.

Table 1.5 Vietnamese CPI in each April from 2008 to 2011 (vs. April a year ago)

Period April 2008 April 2009 April 2010 April 2011
CPI
— 109.23 109.23 117.51
(vs. April a year ago)

(Source : http://www.gso.gov.vn/)

From Table 1.5, the inflation rate from April 2011 to April 2008 is estimated as below.
(109.23/100 * 109.23/100 * 117.51/100) * 100 = 140.20 %

For the estimate in 2011, local portion of the estimate cost in the F/S report (2008) is multiplied by 140.20%.
As for CPI in Japan, there is less than 0.3% difference between April 2008 and 2011. The foreign portion
(JPY) of the cost estimate is used for the estimate in 2011 without adjustment.

4) Exchange Rate

In this cost re-estimation, the foreign exchange rates of 2011 April 1 are used.
US$ 1.00 = 20,944 VND, US$1.00=83.15JPY. 1VND =0.00397 JPY
(Source: Bank of Tokyo-Mitsubishi UFJ, Financial Times)

5) Others

Other conditions are shown as below;
® Engineering Cost: 10% of construction/procurement cost
® [ and Acquisition Cost: It is assumed to be provided by HPC, and be out of cost estimate in the Study
® Administration Cost: It is considered in operation and maintenance cost
® Physical Contingency: 10% of EPC cost
® VAT: 10%
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6) Calculation Method
The calculation method is shown in Table 1.4.

Table 1.4 Calculation of Cast Estimate

Foreign . Modified Construction
) Local Portion -
Portion Cost ™
Facilities Existi Existi Pri Sub-Total Exch EPC Cost
xistin xistin rice xchange
g g _ (PY) %1 (uss)
F/S F/S Escalation JPY) to US$
(IPY) (VND) (VND) (US$)
Sewer Dy
. Ay B, C; E, F. G,
Collection (=1.402*B,) A (=Dy) | (FE./83.15) | (=1.1*Fy)
System - Y1 €,/0.00397) ! e B
A B c D E F G
WWTP 2 2 (-1402*5) (A (=0 82D) (=E /823 15) | (=1 1iF)
o 1 cyo00397) | © AT B
Sludge
Fs Gs
Recycle - - - - Es
(=E3/83.15) | (=1.1*F,)
System
Integrated
Fa Gy
Control - - - - E,
(=E4/83.15) | (=1.1*F,)
System

*1 the cost of WWTP is to be reduced by 20% from the estimate in the F/S report (2008)

*2 the costs of the sludge recycling fcility and the integrated control system are newly estimated in this Study.

*3the initial project cost = construction cost + engineering cost + contingency + tax
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Appendix-2: Results of Financial Analysis (Model-4)

Model
Pipe WWTP Sludge Recycle
Public SPC SPC

Cash Flow (US$MM) 2011 Price

Tariff 0% Subsidy 30% Subsidy
Case-37 Case-40
70.0 70.0
60.0 1 60.0
US$ Return of
Investment
0.04/m? 50.0 - 500 -
Return of
= = Investment
VND £ 400 | Tax HpC £ 400 | HPC
a . General a . General
84O/m3 3 Interest Account 3 Tax Account
= =
o o
= 30.0 - = 30.0 -
(0.19%) E Initial Cost E N
Initial Cost
20.0 20.0
Replacement Replacement
Cost Cost
WTP 100 | 100
Opex Interest Opex Interest
Tariff Income Tariff Income
0.0 - T 0.0 -
Paymentto SPC Source Paymentto SPC Source
Case-38 Case-41
70.0 70.0
60.0 1 60.0
US$ Return of
Investment
0.245/m® 50.0 - 500 -
Returnof
VND g Tax g Investment
.E 40.0 + -S’ 40.0 +
3 a Interest a Tax General
5'150/m 2 2 Account
1.16% £ 300 | £ 300 | Interest
£ it £
( . 0) £ Initial Cost = Initial Cost
20.0 4 i 20.0 4
ReP“*'gsg: Interest Replacement nierest
Cost
0&M 10.0 | . 10.0 | -
Tariff Income Tariff Income
Opex Opex
0.0 - T 0.0 - T
Paymentto SPC Source Paymentto SPC Source
Case-39 Case-42
70.0 70.0
60.0 1 60.0
US$ Return of
3 Investment
0.39/m 50.0 - ire 500 -
VND g General < invesment
% 400 1 T % 40.0 1
8’190/m3 8 Interest 4 Tax
é 30.0 é 30.0 1
(180%) g Initial Cost g .
Cross Subsidy Initial Cost
20.0 - Interest 200 1
Replacement Replacement
Cost : Cost
Tariff Income
ATP 100 | 100 -
Opex Opex
0.0 - T 0.0 - T
Paymentto SPC Source Paymentto SPC Source




Tariff 50% Subsidy 70% Subsidy
Case-43 Case-46
70.0 70.0
60.0 60.0
uss$
0.04/m® 50.0 50.0
VND 5 5
3 Investment a
gao/m® | 2 2
f= f=
£ g
(019%) §, Interest g
Initial Cost
WTP
Interest Interest
Tariff Income Tariff Income
Paymentto SPC Source Paymentto SPC Source
Case-44 Case-47
70.0 70.0
60.0 60.0
uss$
0.245/m* 50.0 50.0
VND g g
2 400 A =
3 9) Investment HPC 9)
5,150/m =} =} Return of
é 30.0 4 General é Investment
(116%) £ Interest E Tax
- Interest
Initial Cost Initial
200 1 Cross Subsidy ross Subsidy
Replacement Interest Replacement Interest
O&M Cost Cost
100 1 Tariff Income
Opex
0.0 - T
Paymentto SPC Source Paymentto SPC Source
Case-45 Case-48
70.0 70.0
60.0 60.0
uss$
0.39/m® 50.0 50.0
VND g g
E E 40.0
| t! t
8,].90/[‘1'13 3 nvestmen 3 Return of HPC
s Tax 5 Investment General
(1.80%) | e ceoun
. 0 3 Interest E Tax
Initial Cost Cross Subsidy Interest Cross Subsidy
Interest 20.0 4 Initial Cost Interest
Replacement Replacement
Tariff Income Cost
ATP 100 1
Opex
T 0.0 - T

Paymentto SPC

Source

Paymentto SPC

Source
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HEEEFB2011.710.76

J T AFaRx T EE Questionnaire
PHEa—24 | N/ ATIUFTRLEBSICH O DR EHE

= A HARS 2011/9/28 ~ 2011/10/7
*tE A 6 &

1. BEENFFEAEL=—AOHEEITONT

Did you find the course objectives appropriate according to the needs of your country or organizatidl

EAM1 . 20EE ., SHESES S If your answer is 1 or 2, what kind of improvement should be

2. H)%2F A5l Eveluation of the curriculum
(1) BHEZ ul o THRLAH CH-T-HHERR

Please name the most beneficial subject in the training program.

& FANBERESRERRAER COBRELBRLE Ms.byTY) Ms.bxl) (Mr. 7 5)

- {5 TR Fh A EE T ORREE, (Mr.32)
Eﬁﬁyﬁy}_ﬁ?ﬂiﬁ%’@@ﬁﬁ&’ﬁﬁﬁ%@%?ﬂi&&ﬂ%%'@@ﬁﬁ\ LR O T AR ER 24O,
Mr. v

K B BT B AL EIR AR AT P H R OFBHIER Ms. A7)

(2) GBI ~=HHEHERB

Please write the subject that should be added to the training program.

ST RAER O ERE R I E R N, TOKAEREEOR H - RE - BRBR TR ORE
& / TFAERBRENORE, RELHFOEEANE (Mr.74)

(3) SHHEIERT ~EHHETH A

Please write the subject that should be eliminated from the training program.




B3, 200888, TOHA If your answer is 1 or 2, please describe the reasons.

4. BEOHBE VP F—iavzonT
What i

%

s your evaluation of the presentation by the lecturers in the program?

B, 208-E . FOEB If your answer is 1 or 2, please describe the reasons.

5. TR, BHESH . SHEERITOWT

What is your evaluation of the textbooks, training equipment, and lecture facilities of the program?

5% Ak,
textbooks 3 3 0 0 0
BHEE
training 5 0 0 0 0
equipment
EEmERR .
lecture facilities 5 0 0 0 0
EZ251, 2 DPS, FOEMB I vour answer is 1 or 2, please describe the reasons.

6. MHEEEEFRIZOWT

What is your evaluation of the general administration and management of the training program?

JicA 4 2 0 0 0
3 B8,
training institution 4 2 0 0 0
a—F FR—F—
coordinator 5 1 0 0 0

AR, 2054, FOEMB If your answer is 1 or 2, please describe the reasons.




8. T B EBEREE Evaluation of level of objective accomplishment
(1) BIZEBE1 Objective 1

NI AT DOBIER T AR OIEE

BHEZE R,
before the 0 2 2 0 0 2
traininbg
H‘@%H‘[ﬁ/ 4 2 0 0 0 0
after the training

EA83, 4, 5OBE, FEOHHE THIFHR- ST, EHTERTTED>.

If your answer is 3,4,0r, 5, do you find the information and knowledge obtained through the training program

E% 434, 5DFE ., EERTHRAERERNERTTIE
If your answer is 4 or 5, please describe how it applies to your job.

AN ATO T ANEERBICEDRAREEZRETIEB G, Ms.hw7T)
R E -SRI A P RARSBEEEEISALEY, (Ms.kx)
RIS O 0 AN RIS ALV, (Mr.2)

LA EREEEZoMmE, BEMICIMIEREOFTEEY., Mr2A)

A BHECEROARF R HBEEOAER F ik B/ c&lk, N/ ATOFBRLAEIZBTS
BrERsicEALEY, Ms. A7)

NI ATRORFER FA QBB B EREZOREICERLEY,. M7 h)

E&EA], 2DES, FOIA If your answer is 1 or 2, Please describe the reasons.




L]

s your evaluation of JICA s briefing?

VYT What §
E - =

i e

3
B, 2 OIS, FOEM Ifyour answer is 1 or 2, please describe the reasons.

2. U RENANITLT— a0 vT What is vour evaluation of the general orientation?

e

DOOES 2

0 0 0 1

EIE=3

A1, 2 oS, FOHA [fyour answer is 1 or 2, please describe the reasons.

3. AAMHIE  What kind of impression of Japan did vou get through vour stay here?
. e = ]

PR o

(D=

R, 2 OEE, FOEMB If your answer is 1 or 2, please describe the reasons.

() EZA, 5 DA, FOIMA If your answer is 4 or 5, please describe the reasons.

RERBERTHER - ZHEROREARY, Ms.hr7)

BERHEER - B A QBOLR RS TRWA MRS, e, B RAOREGREEBOFIK
BilLe, Ms.ex)

S AR ASh TVWAIE, BARARESSHL, <hrAANTBLERTHD, (Mr.3v)
CHAER B AR I BOHISERE L TS, RTHEOBERELIFE IR ThHoT, BAGE
RER TEGEEFHIRBLRBRBERLAELTNE, Ms. AT Y)

- B A ADLEEITHTAEE (Mrohb)

4. FO4l

21 A%k Any other comments

ArFLOY—F—[FBEERLOBEREFRLL, K -FH AHTRFOHEILEIC
BN E S <&, (Ms.hoT ) _

S ENYTYRGESEG IS EOTELHBL TR -FARBEICEEL . #iHE
BizEFLTWEREWEEBEACEBILERL LT N/ AHICESTTRAER T
EEHLLMES TH B0 AEDOBRELGRRES NETHEIERICHE >, ket
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1. GHES—REHT Beluation of the trafinig eonms

1. RESNEEAFEL=—ADHEEI 2T

Did you find the course objectives appropriate according to the needs of your country or organizatios

B, 204, WEL T34 [ vour answer is 1 or 2, what kind of improvement should be t

2. HVH¥aF L5 Evaluation of the curriculum
(1) FHET YT A TRLAM Th o7 HHER H
. Please name the most beneficial subject in the training program.
BT e, T AT - THIREE P AT COREE, (Ms.hyA) Mr.t=—) (Ms.742)
15 IR AR, W IREA R B, (Mr. =)
- H ARDOE TANBROEGRE . (Ms. 72)

T B AL AT, (Ms. )
EPABRBEESE LS —TORE, Ms.57b)

(2) SHEMT~EHHEIRHE
Please write the subject that should be added to the training program.

IR T TE, Mr.Fa))
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(3) S%KEIBRT~EHHERH

Please write the subject that should be eliminated from the training program.




3. PHEHIRIZDOWT  Did yon find the duratipn of the program appropriate?

B8, 20035, FOEH If your answer is 1 br 2, please describe the reasons.

4. BEDOHEB SV P LT —ai4ionT

What is your evaluation of the presentation by the lecturers in the program?

EERL, 20154, FOEA If your answer is 1

or 2, please describe the reasons.

5. F%Ab, PHEREH , ZEERIZOWT

What is your evaluation of the textbooks, training e

. = md

FX 2L,/
textbooks

quipment, and lecture facilities of the program?

WHEH
training 6 1
equipment

R

lecture facilities 6 1

0 0 0

E2Z351, 2 OFS ., FOMMA Ifyour answer is 1

or 2, please describe the reasons.




6. PHEREBERIZSWT

What is your evaluation of the general administration and management of the training program?

JICA 6 1 0 0 0 0
= OAHEE,
training institution 6 1 0 0 0 0
a—F R
coordinator 7 0 0 0 0 0

7. e 2B Did the training meet your expectations?

e Rsatistied

@&, 2035, FOEE If your answer is 1 or 2, please describe the reasons.




8. B BAEEEE Evaluation of level of objective accomplishment
(1) BZFEH#E1 Objective |

N AT DR IEIR T 7KL D e

FhERE1OZEMRE Did you achieve objective 1?

WHEEIERT
before the 1 3 1] 3 0
traininbg
BHERHE% 5 2 0 0 0
after the training

B33, 4, 5DEE . 5 BIOWHE TEIZIEH - 20T, ERITEHTTRED,

If your answer is 3,4,0r, 5, do you find the information and knowledge obtained through the training program

useful to your job in your country?

[BIE D54, 5DBH . FEBTLRANRERANELCHiE

If your answer is 4 or 5, please describe how it applies to your job.
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[E]2A31, 200354, FOEA Ifyour answer is 1 or 2, Please describe the reasons.




1. JICADFY—742 22T What is your evaluation of JICA’ s briefing?

BE&A3], 2 DG, FOEE If your answer is 1 or 2, please describe the reasons,

2. VaeRILA VLT — i

Z-ovT  What is your evaluation of the general orientation?

EBA, 2 DS, FOEE Ifyour answer is 1 or 2, please describe the reasons.

(D[E[ZEH1, 2 OBE. FOBMB Ifyour answer is 1 or 2, please describe the reasons.

(2)[E1EA, 5 DS, FOBE I your answer is 4 or 3, please describe the reasons.
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4, (Mr. =)
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