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Appendix-01 Member List of the Study Team 
(１) 1st Field Survey 
 
1) JICA Officials 

No. Name Duty Occupation 

1 Ms. Eriko 

TAMURA 

Team Leader Director, 

Water Resources Management Team I, 

Global Environmental Department, JICA 

2 Ms. Momoko 

OTSUKA 

Project Officer  

(Planning Management) 

Water Resources Management Team I,  

Global Environmental Department, JICA 

2) Advisory Officials 

No. Name Duty Occupation 

1 Mr. Masashi 

YAYAMA 

Chief Advisor/ 

Upward Flow Biological Contact 

Filtration(U-BCF) Specialist 

International Project Division, 

International and Regional Project Department,

Water and Sewer Bureau, 

City of Kitakyusyu 

3) Consultant Team 

No. Name Duty Occupation 

1 Mr. Hirofumi 

SANO 

Chief Consultant/ 

Water Supply Planning Specialist 

NJS Consultants Co., Ltd. 

2 Mr. Daisuke 

YASHIRO 

Deputy Chief Consultant/ 

Water Supply System O&M 

Specialist 

NJS Consultants Co., Ltd. 

3 Mr. Ryosuke 

OTA 

Cost Estimation/ Procurement/  

Construction Planning Specialist 

NJS Consultants Co., Ltd. 

4 Dr. Kimiko 

HARAGUCHI 

Water Treatment Plant Planning/ 

Water Quality Management 

Water Supply and Sewerage 

Association of Kitakyushu 

5 Mr. Masaji 

KASA 

Water Treatment Plant Design NJS Consultants Co., Ltd. 

 

6 Dr. Kenji 

TAKAYANAGI 

 

Environmental/ Social-condition 

Analysis 

NJS Consultants Co., Ltd. 

7 Mr. Akira 

HASEBE 

Electrical Equipment Specialist NJS Consultants Co., Ltd. 
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(２) 2nd Field  Survey（Explanation of Draft Conceptual Design Report） 
 
1) JICA Officials 

No. Name Duty Occupation 

1 Ms. Eriko 

TAMURA 

Team Leader Director, 

Water Resources Management Team I, 

Global Environmental Department, JICA 

2 Ms. Momoko 

OTSUKA 

Project Officer  

(Planning Management) 

Water Resources Management Team I,  

Global Environmental Department, JICA 

2) Advisory Officials 

No. Name Duty Occupation 

1 Mr. Masashi 

YAYAMA 

Chief Advisor/ 

Upward Flow Biological Contact 

Filtration(U-BCF) Specialist 

International Project Division, 

International and Regional Project Department,

Water and Sewer Bureau, 

City of Kitakyusyu 

3) Consultant Team 

No. Name Duty Occupation 

1 Mr. Hirofumi 

SANO 

Chief Consultant/ 

Water Supply Planning Specialist 

NJS Consultants Co., Ltd. 

2 Mr. Daisuke 

YASHIRO 

Deputy Chief Consultant/ 

Water Supply System O&M 

Specialist 

NJS Consultants Co., Ltd. 

3 Dr. Kimiko 

HARAGUCHI 

Water Treatment Plant Planning/ 

Water Quality Management 

Water Supply and Sewerage 

Association of Kitakyushu 
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Appendix-02 Study Schedule 
(1) 1st Field Survey 

Advisory Officials

Team Leader
Project Officer

(Planning Management)
Chief Advisor/U-BCF Specialist

Chief Consultant/
Water Supply Planning Specialist

Deputy Chief Consultant/
Water Supply System O&M Specialist

Construction Planning Specialist/
Cost Estimation/ Procurement

Water Treatment Plant Planning/
Water Quality Management

Water Treatment Design
Environmental/

Social-condition Analysis
Electrical Equipment Specialist

Ms. Eriko TAMURA Ms. Momoko OTSUKA Mr. Masashi YAYAMA Mr. Hirofumi SANO Mr. Daisuke YASHIRO Mr. Ryosuke OTA Dr. Kimiko HARAGUCHI Mr. Masaji KASA Dr. Kenji TAKAYANAGI Mr. Akira HASEBE

1 7/22 Tue FUK（Fukuoka）-TPE（Taipei）-HAN（Hanoi）

2 7/23 Wed
Courtesy Call to Vietnam Water Supply

and Sewerage Association /Visit JICA Office

3 7/24 Thu

4 7/25 Fri

5 7/26 Sat

6 7/27 Sun

7 7/28 Mon

8 7/29 Tue

9 7/30 Wed

10 7/31 Thu Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey

11 8/1 Fri Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey FUK（Fukuoka）-HAN（Hanoi）

12 8/2 Sat Report Preparation Report Preparation Report Preparation Data Collection・Field Survey Report Preparation

13 8/3 Sun Report Preparation Report Preparation Report Preparation Data Collection・Field Survey Report Preparation HND（Haneda）-HAN（Hanoi）

14 8/4 Mon Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Move to Hanoi Data Collection・Field Survey Data Collection・Field Survey

15 8/5 Tue Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey HAN（Hanoi）-TPE（Taipei）-FUK（Fukuoka） Data Collection・Field Survey Data Collection・Field Survey

16 8/6 Wed Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey

17 8/7 Thu Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey

18 8/8 Fri Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey

19 8/9 Sat Report Preparation Report Preparation Report Preparation Report Preparation Report Preparation

20 8/10 Sun Report Preparation Report Preparation Report Preparation Report Preparation Report Preparation

21 8/11 Mon Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey

22 8/12 Tue Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey HND（Haneda）-HAN（Hanoi）

23 8/13 Wed Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey

24 8/14 Thu Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey HAN（Hanoi）-FUK（Fukuoka） Data Collection・Field Survey Data Collection・Field Survey

25 8/15 Fri Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey Data Collection・Field Survey

26 8/16 Sat Report Preparation Report Preparation Report Preparation Report Preparation Report Preparation

27 8/17 Sun Report Preparation Report Preparation Report Preparation Report Preparation Report Preparation

28 8/18 Mon T/N Discussion T/N Discussion T/N Discussion T/N Discussion T/N Discussion

29 8/19 Tue T/N Signing T/N Signing T/N Signing T/N Signing T/N Signing

30 8/20 Wed Report of Survey Result to ADB Report of Survey Result to ADB Report of Survey Result to ADB Data Collection・Field Survey Data Collection・Field Survey

31 8/21 Thu
Report of Survey Result to JICA

HAN（Hanoi）－HND（Haneda）
Report of Survey Result to JICA

HAN（Hanoi）－HND（Haneda）
Report of Survey Result to JICA

HAN（Hanoi）－HND（Haneda）
Data Collection・Field Survey Data Collection・Field Survey

32 8/22 Fri Data Collection・Field Survey Data Collection・Field Survey

33 8/23 Sat Report Preparation Report Preparation

34 8/24 Sun Report Preparation Report Preparation

35 8/25 Mon Stakeholders Meeting Stakeholders Meeting

36 8/26 Tue Data Collection・Field Survey HAN（Hanoi）－HND（Haneda）

37 8/27 Wed Data Collection・Field Survey

38 8/28 Thu Data Collection・Field Survey

39 8/29 Fri Data Collection・Field Survey

40 8/30 Sat Report Preparation

41 8/31 Sun 　 Report Preparation

42 9/1 Mon HAN（Hanoi）－HND（Haneda）

Report to Japanese Embassy/Report to JICA Office/HAN（Hanoi）－HND（Haneda） Data Collection・Field Survey

Field Survey/KOM with Hai Phong People's Committee and Hai Phong Water

Field Survey/Minutes Meeting

Vin Baoh WTP/Intake Facility/Field Survey

Move to Hanoi

ADB Meeting/Move to Hai Phong City/Minutes Meeting

Team Meeting/Minutes Signing/Move to Hanoi Team Meeting/Minutes Signing/Data Collection・Field Survey

Date DoW

JICA Officials Consultant Team

HND(Haneda)－HAN（Hanoi）/Courtesy Call to Vietnam Water Supply and Sewerage Association/Visit JICA Office
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(2) 2nd Field Survey（Explanation of Draft Conceptual Design Report） 

Date DoW 

JICA Officials Advisory Officials Consultant Team 

Team Leader 
Project Officer 

(Planning Management) 
Advisor/ 

U-BCF Specialist 
Chief Consultant/ 

Water Supply Planning Specialist 

Deputy Chief Consultant/ 
Water Supply System 

O&M Specialist 

Water Treatment Plant Planning/ 
Water Quality Management 

Ms.Eriko TAMURA Ms.Momoko OTSUKA Mr.Masashi YAYAMA Mr.Hirofumi SANO Mr.Daisuke YASHIRO Dr.Kimiko HARAGUCHI 

1 11/29 Sat     
KKJ（Kitakyushu）－TPE（Taipei）

－HAN（Hanoi） 

2 11/30 Sun    HND（Haneda）－HAN（Hanoi） Move to Hai Phong 

3 12/1 Mon  
HND（Haneda）－HAN（Hanoi） 

Move to Hai Phong 

FUK（Fukuoka）－HAN（Hanoi）

Move to Hai Phong 
Meeting with Hai Phong Water to discuss the detailed engineering and construction matters 

4 12/2 Tue 
HND（Haneda）－HAN（Hanoi） 

Move to Hai Phong 
（Continued）Meeting with Hai Phong Water to discuss the detailed engineering and construction matters 

5 12/3 Wed 
Explanation with Hai Phong People’s Committee and Hai Phong Water 

Discussion with related agencies of HPPC and Hai Phong Water on the original design and M/D 

6 12/4 Thu 
Minutes Meeting and Minutes signing 

Move to Hanoi 

7 12/5 Fri 
Courtesy Call to Japanese embassy in Vietnam、Report to JICA office 

HAN（Hanoi）－HND（Haneda） 

Courtesy Call to Japanese embassy in 

Vietnam、Report to JICA office 

Report to JICA office 

HAN（Hanoi）－HND（Haneda） 
Report to JICA office 

8 12/6 Sat  HAN（Hanoi）－FUK（Fukuoka）  
HAN（Hanoi）－TPE（Taipei）

－KKJ（Kitakyushu） 
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Appendix-03 List of Parties Concerned in the Recipient Country 
 

(1) Hai Phong Peoples Committee 

Mr.Duong Anh Dien Chairman 

Dr.Le Thanh Son Vice Chairman 

 

(2) Hai Phong City Department of Foreign Affairs 

Mr.Nguyen Anh Tuan Director 

Ms.Pham Thanh Mai Deputy Manager, International Cooperation Division 

 

(3) Department of Construction of Hai Phong 

Mr.Nguyen Huu Thanh Vice Director 

 

(4) Department of Planning and Investment of Hai Phong 

Mr.Le Anh Quan Deputy Director 

 

(5) Vietnam Water Supply and Sewerage Association 

Mr.Ung Quoc Dzung Vice Chairman, General Editor 

 

(6) Asian Development Bank 

Mr.Hubert Jenny Principal Urban Development Specialist 

Mr.Pham Quang Tien National Water Supply and Sanitation Specialist Consultant 

 

(7) Hai Phong Water Supply One Member Co.,Ltd 

Mr.Vu Hong Duong Chairman of Company-General Director 

Mr.Tran Viet Cuong Deputy General Director 

Mr.Tran Van Duong Deputy General Director 

Mr.Cao Van Quy Deputy General Director, Manager of An Duong WTP 

Mr.Nguyen Van Duc Deputy Director of PMU 

 

(8) Embassy of Japan in Vietnam 

Mr.Yosuke FUKUSHIMA Second Secretary 

 

(9) Jica Vietnam Office 

Mr.Fumihiko OKIURA Senior Representative 

Mr.Kenichi YAMAMOTO Senior Representative 

Mr.Tadashi SUZUKI Senior Representative 

Mr.Taro Katsurai Senior Project Formulation Advisor 

Ms.Nguyen Thanh Ha Program Coordinator 
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Appendix-04 Minutes of Discussion（M/D）and Technical Note（T/N） 

4-1 Minutes of Discussion（M/D） in the 1st Field Survey   

 



A-7 



A-8 

 



A-9 

 



A-10 

 



A-11 

 



A-12 

 



A-13 

 



A-14 

 



A-15 

 



A-16 

 

 



A-17 

4-2 Technical Note(T/N） in the Explanation of Conceptual Outline Design    
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4-3 Minutes of Discussion（M/D） in the 2nd Field Survey 
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Appendix-05 Soft Component (Technical Assistance) Plan 
(1) Background of Soft Component Plan 

1）Background 

An Duong WTP is the largest WTP (supply capacity: 100,000m3/day) of the seven (7) WTPs in Hai Phong 

city. However, it has several issues related to the water quality and O&M., such as the large amount of 

coagulant (PAC) and chlorine used to treat the ammonia nitrogen and organic matters contaminating the 

water source affected by the inflow of household wastewater. 

 

To improve the circumstances, Kitakyushu City Water and Sewer Bureau proposed the JICA grassroots 

technical cooperation project (local government type) “Improvement Program for Purification Methods 

against Organic Matters” which was implemented from August 2010 to August 2012. This project included a 

test plant of Upward Flow Biological Contract Filtration (hereinafter “U-BCF”). 

 

Said project carried out studies for the water source quality, the treatment process and the treated water 

quality. As a result of the analysis, the high concentration rate of ammonia nitrogen and organic matters of 

Re River, which the intake of An Duong WTP is located, is due to the contamination of household and 

agricultural wastewater.  

 

U-BCF has been adopted by Kitakyusyu City, where water contamination caused by household wastewater 

due to the poor coverage rate of WWTP had been an issue. The benefits of this system were described and a 

pilot plant experiment was proposed by the project. 

 

The treatment results after running this pilot plant for one year were favorable: The ammonia nitrogen 

amount was lower than 0.2mg/L throughout the year, the ammonia nitrogen removal rate at 70 – 100%, the 

dissolved manganese removal rate at 60 – 70%, and the organic matter removal rate at 30 – 40%. 

 

It was proved that U-BCF is capable of stably removing contaminants which normally require large amounts 

of chlorine, reducing the chemical cost, reducing the amount of THM generated by the chemical reaction of 

chlorine and organic matters, and facilitating the WTP O&M. Therefore, it was concluded that U-BCF is 

highly effective for treating the raw water of An Duong WTP. 

 

The objective of this Project is to introduce U-BCF as a pre-treatment facility to the existing facilities, as a 

method to solve raw water contaminant issues. 

 

2）Hai Phong Water Technical Level 

During the JICA grassroots project conducted by Kitakyusyu, Hai Phong Water had opportunities to send 

staff to Kitakyusyu City for visiting WTPs including U-BCF facilities, and to undergo trainings of O&M and 
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water quality testing methods. Therefore, the current An Duong staffs have a certain level of WTP 

knowledge. 

 

3）Necessity of Soft Component Plan 

Training to gain basic knowledge of biological treatment is required because the biological treatment method 

adopted the U-BCF which is to be introduced by this Project is different from the actual chemical feeding 

methods of Hai Phong Water. In addition, Hai Phong Water is not rich in experience of operating a 

100,000m3/day large-scale capacity U-BCF; therefore the trainings shall be mainly focused on specific 

matters, such as daily operations and procedures for responding to accidents. 

 

First flush (a temporary rise in turbidity caused by external factors) may occur in Re River due to rainfall. 

The special O&M methods required for U-BCF in this case will be included in the training. 

 

The introduction of U-BCF shall result in a change of the water quality and required chemical feeding 

amount, due to the change of treatment methods. Therefore, trainings for determining the chemical feeding 

amount will be required. 

 

Ammonia is a quantitative measure factor to determine the effectivity of U-BCF for this Project, and it shall 

be necessary to be able to make correct and accurate measurements. 

 

Under these circumstances, to realize appropriate WTP O&M and water quality control after the Project, soft 

component is planned to support the smooth operation beginning and to secure persistence of the cooperation 

achievements. 

 

The two targets of soft component planning are shown in Table 1. 

Table 1 Soft Component Target 
Target Item Objective 

1. Technical guidance for U-BCF O&M 1.Understanding the biological treatment method of U-BCF 
2.Understanding the structure/objective of U-BCF 
3.Guidance of O&M abilities 
4.Guidance for handling accidents/emergencies 

2.Technical guidance for water quality 
management 

1. Learning appropriate water quality management for 
installing of U-BCF 

 

(2) Objective of Soft Component 

The objective of soft component is for Hai Phong Water to be able to apply appropriate O&M to the U-BCF, 

and to be able to provide drinking water directly from the taps to the residents upon completion of the 

Project. 
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(3) Achievements of Soft Component 

The expected achievements of soft component are as follows: 

 

1) Technical guidance for U-BCF O&M 

The O&M staffs of Hai Phong Water understand the structure/objective of U-BCF, and gain the required 

abilities for appropriate O&M. 

 

2) Technical guidance for water quality management 

The water quality management staffs of Hai Phong Water understand the biological treatment method of 

U-BCF, and gain the required abilities for appropriate water quality analysis and management. 

 

(4) Confirmation of Soft Component Achievements 

The achievements of soft component are to be confirmed at the end of the training period by the below 

points. 

 

1) “Deliverables” mentioned in the later section. 

2) Check the understanding level by trainee evaluation. 

The trainee evaluation points are shown in Table 2. 

Table 2 Points for Trainee Evaluation 
Target Item Evaluation Points 

1. Technical guidance for 
U-BCF O&M 
 
Target Trainee 
Manager of technical 
department and O&M staff 
 
 

・ Basic understanding of space velocity, linear velocity, filter layer 
・ Understanding of facility structure, objective, function. 
・ Understand of the dissolved oxygen status to prevent the absence of oxygen. 
・ Appropriate flow management to prevent loss of activated carbon, and comprehend the 

flow-out status. 
・ Appropriate cleaning to prevent blockage, and comprehend the blockage status. 
・ Understanding of replacement timing of granular activated carbon. 
・ U-BCF cleaning interval management judging by the condition of the sludge in the drying 

bed.  
・ Maintenance of the screen to prevent foreign substances. 
・ Troubleshooting for failures and stops. 
・ O&M of water pumps. 
・ Preparation of O&M records (checklist, daily/monthly reports). 
・ Understanding of routine inspection items/frequency. 
・ Management of drawings/records. 

2. Technical guidance for 
water quality management 
 
Target Trainee 
Manager of technical 
department and water 
quality technical staff 
 
 

・ Understanding of the treatment methods of U-BCF 
・ Understanding of required chlorine amount, and appropriate feeding for each process. 
・ Water quality checks (turbidity, pH, ammonia, residential chlorine, etc.) for intake/treatment 

facilities and water supply network.  
・ Parameter setting, water quality data recording. 
・ Understanding of data analysis and water quality monitoring methods. 
・ Troubleshooting for water quality problems. 
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(5) Soft Component Activities (Execution Plan) 

The soft component activities for this Project are described below. Details are shown in Table 3. 

 

1) Technical guidance for U-BCF O&M 

Classroom trainings using detail design drawings, design documents and training material (textbooks of 

operation methods and maintenance methods) and OJT using actual facilities for O&M understandings are to 

be carried out.  

 

The O&M manual of Honjyo WTP (Kitakyusyu City) shall be the base of the training material. During the 

preparation process of said material, the operation manual of An Duong WTP will also be revised.  

 

Besides of the soft component, the Constructor is to prepare the U-BCF operation manual and to provide 

operation training to ensure normal facility function as a part of the facility handover process. 

 

This soft component shall focus on providing guidance for understanding the biological activity status, 

appropriate cleaning operation and operation status suitability of the U-BCF. 

 

2) Technical guidance for water quality management 

Classroom training for water quality management using training textbooks, and OJT using actual facilities 

for water quality analysis/management are to be carried out. 

 

 Training course of setting parameters and frequency for daily/periodical tests of the overall facility. 

 Training course of data accumulation, analysis and water quality monitoring methods. 

 Training course of troubleshooting for water quality problems. 
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Table 3 Soft Component Activity Plan 
Activity Trainee/Method/Resource Achievement Comment (Conditions) 

1. Technical guidance for U-BCF O&M 

・ Lectures for basic knowledge of space velocity, linear velocity, filter layer 
・ Lectures of facility structure, objective, function. 
・ Lectures to understand/comprehend of the dissolved oxygen status to 

prevent the absence of oxygen. 
・ Lectures to enable appropriate flow management to prevent loss of 

activated carbon, and comprehend the flow-out status. 
・ Lectures of cleaning to prevent blockage, and comprehend the blockage 

status. 
・ Lectures of replacement timing of granular activated carbon. 
・ Trainings for U-BCF cleaning interval management judging by the 

condition of the sludge in the drying bed.  
・ Trainings for maintenance of the screen to prevent foreign substances. 
・ Lectures of troubleshooting for failures and stops. 
・ O&M training of water pumps. 
・ Preparation lectures of O&M records (checklist, daily/monthly reports). 
・ Lectures for understanding of routine inspection items/frequency. 
・ Lectures for management of drawings/records. 

Target trainee 
Manager of technical department and O&M staff 

 
Training method 
• Classroom trainings using detail design 

drawings, design documents and training 
material 

• OJT using actual facilities 
 
Training Resource 
• Water Supply Specialist (Japanese Consultant) 

Plan/Execute: 1person x 2.0 months 

• Training plan 
• Training material 

(textbook of 
operation methods 
and maintenance 
methods) 

• O&M records 
(checklist, 
daily/monthly 
reports) 

• Trainee evaluation 
by trainer 

 

• Trainee is to be 
assigned before the 
beginning of soft 
component. 

 
 

2. Technical guidance for water quality management 

・ Lectures to understand the treatment methods of U-BCF 
・ Trainings for understanding of required chlorine amount, and appropriate 

feeding for each process. 
・ Lectures of water quality checks (turbidity, pH, ammonia, residential 

chlorine, etc.) for intake/treatment facilities and water supply network.  
・ Trainings for parameter setting, water quality data recording. 
・ Trainings for understanding of data analysis and water quality monitoring 

methods. 
・ Lectures of troubleshooting for water quality problems. 

Target trainee 
Manager of technical department and water 
quality technical staff 

 
Training method 
• Classroom trainings using training material 
• OJT using actual facilities 

 
Training Resource 
• Water Quality Specialist (Japanese Consultant) 

Plan/Execute: 1person x 2.0 months 

• Training plan 
• Training material 

(textbook of water 
quality management)

• Trainee evaluation 
by trainer 

 

• Trainee is to be 
assigned before the 
beginning of soft 
component. 
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(6) Procurement of Resources for Soft Component 

The soft component shall be executed by a Japanese Water Supply Engineering Consultant who is well 

acquainted with U-BCF facilities and water supply system. Trainings shall be provided to Hai Phong Water 

staffs in forms of classroom learning, exercises and OJT. 

 

The following human resources shall be procured for soft component. Specialists for each activity are 

required. 

 

1) Technical guidance for U-BCF O&M 

Operation and Management Specialist: 1 person 

 

2) Technical guidance for water quality management 

Water Quality Specialist: 1 person 

 

It shall be necessary that the specialists are conversant with and have full apprehension of the Project, and 

also have sufficient knowledge/experience in water supply business operation and management. Therefore, 

the specialist shall be dispatched directly by the Consultant (Japanese). 

 

The roles for each specialist are as follows: 

 

Operation and Management Specialist 

Supervise the overall training and soft component plan. 

Preparation of the training material (textbook of operation methods and maintenance methods), technical 

guidance for U-BCF operation and O&M, and confirmation/evaluation of training achievements are also 

included in this role. 

 

Water Quality Specialist 

Technical guidance for U-BCF water quality analysis, especially for the treatment process management of 

the facility O&M, and confirmation/evaluation of training achievements are included in this role. 

 

(7) Execution Plan for Soft Component 

The soft component execution plan is shown in Figure 1. 

 

Technical guidance for U-BCF O&M is planned for two months, starting one month before test 

operation/handover, in August 2017. 

 

Technical guidance for water quality is planned for two months, starting one month before test 
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operation/handover, in August 2017. 

 

The test operation/operation guidance and test operation which are to be provided by the Constructor is 

planned to start in June 2017. Considering this timing, it shall be required that Hai Phong Water assigns the 

staff for related departments (the trainees) for the soft component by July 2017. 

 

In addition to the Final Report, an Interim Report shall be prepared and submitted for the training period. 

 

Year/Month
Item 

2017 
M/M 

 
… 6 7 8 9 10 

Project Schedule       

Facility construction        

Test operation        

Handover        

1) O&M specialist       2.0×1=2.0 

2) Water quality specialist       2.0×1=2.0 

Report Submission  
 Interim Final 

Total 
4.0 M/M 

Figure 1  Execution Plan of Soft Component 

 

(8) Deliveries of Soft Component 

The following deliveries shall be submitted for the soft component. 

 

1) Technical guidance for U-BCF O&M 

 Training plan, training material (textbook of operation methods and maintenance methods), trainee 

evaluation 

 O&M records (daily/monthly reports) 

 

2) Technical guidance for water quality management 

 Training plan, training material (textbook of water quality management), trainee evaluation 

 

(9) Responsibilities of Vietnamese Implementing Organizations 

The Vietnamese side organization, Hai Phong Water Supply One Member Co., Ltd, shall be required to 

assign the target trainees to the related departments before soft component begins. 

 

To achieve the ultimate objective of the soft component, it shall be necessary for Hai Phong Water to take 

the center role and continue the activities after the soft component plan of this Project is completed.  
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Appendix-6 

Appendix6-1 The document of Water Rights in Quan Binh Intake 
 

Original 
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SOCIALIST REPUBLIC OF VIETNAM 

Independence - Freedom - Happiness 

___________________________________________ 

ECONOMIC CONTRACT 

SUPPLY RAW WATER FOR TREATED WATER PRODUCING 2014 

Number: 01/HDKT 

 Base on civil law number 33/2005/QH11 date 14/6/2005 of national assembly term 

XI; 

 Base on decree number 143/2003/NDCP date 28/11/2003 of  government of 

socialist republic of Vietnam, defines detailedly some articles of the water 

conservancy work sexploitation and protection Act, decree number 115/2008/NDCP 

to change and complete some articles of decree 143/2003/NDCP; 

 Base on Decision number 943/QD-UBND of Haiphong people’s committee providing 

the implement of decree number 115/2008/NDCP date 14/11/2008 in Haiphong city of 

the Government and decision 2067/QD-UBND date 19/12/2011 of Haiphong people’s 

committee providing the adjustment of clean water price 

 Base on instructions number 2184/2011/HDLS date 22/12/2011 providing the 

implement of clean water price adjustment in Haiphong city of Financial and 

Construction Department 

 Base on the planning mission and capability of each party. 

Today 04 month 01 year 2014 in Haiphong water supply one member limited company, we 

are: 

1.Party A: 

Mr. Vu Hong Duong                       Position: Chairman-General director 

Represent Haiphong Water Supply One Member Limited Company. 

Address: 54 Dinh Tien Hoang – Hong Bang – Hai Phong. 

Account number: 102010000200826 at Haiphong Industrial and Commercial Bank. 

2. Party B: 

Mr. Tran Quang Hoat  Position: Chairman and director 

 

Translation 
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Represent An Hai Water Conservancy Works Exploiting Limited Company. 

Address: 781 Ton Duc Thang – So Dau – Hong Bang – Hai Phong. 

Accountnumber: 32110000588860 at Vietnam Investment and Development Bank. (Ben 

Binh office transactions) 

Two parties agree to make an economic contract with following articles: 

Article 1: Party B supply raw water to party A from 1/1/2014 to 31/12/2014 for producing 

clean water: 

Order Explanation Volume of water 

(m3) 

Price (VND/ m3) Cost (VND) 

1 Vinh Khe pump station 44,000,000 750 33,000,000,000 

 VAT (5%)   1,650,000,000 

 Total   34,650,000,000 

 

Article II: Contract value (estimate) 

Amount in figure: 34,650,000,000 VND 

Amount in letter: Thirty four billion, six hundred and fifty million, Vietnam dong. 

Price of 1m3 raw water implement of Decree 67/2012/NĐ – CP when Water Supply 

Company are allowed to adjust new water price. 

Article III: Responsibility of each party 

Party A: 

Co-operate with party B and some related divisions to regularly monitor and check the raw 

water quality, make a final result of raw water quality at the end of each month and send it to 

party B and related divisions. This result can be referred as a base to check and take over raw 

water before party A pays for party B. 

Party B: 

Ensure to supply sufficient volume of raw water indicated in Article I of this contract; 

Co-operate with local authorities and related divisions to manage and protect the source of 

surface water which provide raw water for producing clean water. According to regulation of 

water source protection which is issued on 
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31/3/2004 and Decision number 781/QD-UB issued on 7/7/2005 by Haiphong people’s 

committee. 

Take responsibility for upgrading, improving water conservancy works in order to ensure 

quality and volume of raw water for producing clean water (TCVN 5524-1995), prevent surface 

water of being polluted (TCVN 5942-1995), ensure that the concentration of NaCl is not over 

250mg/l  for hinterland 

If raw water quality does not satisfy above standards, two parties together discuss how to 

treat water to standards, supply water for producing domestic water and party B must return to 

party A amount of money correspondence to chemical fee and other potential fees to water 

source treatment. 

 

Article IV: Payment 

Party A pays for raw water to party B quarterly since the date of contract; 

When party A pays to party B, party B must present the result of raw water quality test which 

is confirmed by Hai Phong medical center and water quality testing department of Hai Phong 

Supply Water One Member Limited monthly. 

Article V: Implement 

Two parties commit to carry out all provisions in this contract. 

Whenever problems rise, two parties inform to each other by means of an official document 

in order to discuss and solve problems with a friendly spirit, if not problems will be settled at 

Haiphong economic tribunal. 

This contract validates since the date of contract and there are 4 equal copies of this 

contract (each party keeps 2 copies). 

 

 Party A Party B 

(Sign and seal) (Sign and seal) 

 

      Mr. Vu Hong Duong                  Mr. Tran Quang Hoat 

 

 



 

A-82 

Appendix 6-2 The payment certificate for water rights 

 

Original 
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SOCIALIST REPUBLIC OF VIETNAM 

Independence - Freedom - Happiness 

___________________________________________ 

APPENDIX No1:ADJUSTMENT AND SUPPLEMENT ECONOMIC CONTRACT 

Number: 01/2014/HĐKT date 04/01/2014 

Adjustment, amendment price of raw water supply for producing clean water. 

 Base on civil law number 33/2005/QH11 date 14/6/2005 of national assembly term XI 

of Socialist Republic Of VietNam 

 Base on decree number 67/NDCP date 10/09/2012 of Government of socialist 

republic of VietNam, ”About amendment and supplement some articles of decree 

143/2003/ND-CP date 28/11/2013 of Government providing the implement of some articles of 

ordinance exploitation and protection irrigation structure” 

 Base on Decision number 1270/QD-UBND date 19/06/2014 of  Haiphong people’s 

committee providing the adjustment of clean water price of Hai Phong Water Supply One 

Member Co, Ltd (page 2014 – 2016)    

 Base on economic contract supply raw water for producing clean water year 2014 

number 01/2014/HĐKT date 04/01/2014 between An Hai Water Conservancy Works 

Exploiting Co, Ltd and Hai Phong Water Supply One Member Co, Ltd. 

Today 01 month 07 year 2014 in Haiphong Water Supply One Member Co, Ltd we are: 

1. Party A: 

Mr. Vu Hong Duong                   Position: Chairman-General director 

Represent Haiphong Water Supply One Member Co, Ltd 

Address: 54 Dinh Tien Hoang – Hong Bang – Hai Phong. 

Account number: 102010000200826 at Haiphong Industrial and Commercial Bank. 

2. Party B: 

Mr. Tran Quang Hoat  Position: Chairman and director 

Represent An Hai Water Conservancy Works Exploiting Co, Ltd 

Address: 781 Ton Duc Thang – So Dau – Hong Bang – Hai Phong. 

 

 

Translation 
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Account number: 32110000588860 at Vietnam Investment and Development Bank (Ben Binh office 

transactions) 

Two parties agree to adjust economic contract number 01/2014/ HĐKT date 04/01/2014 with following articles: 

I.  Adjustment and Supplement for article 1 of contract about content and price. 

1. From 1/1/2014 – 30/06/2014. 

- Amount of raw water in use.                               =  22.564.000 m3 

- Raw water cost 22.564.000 m3 x 750 Đ/m3  = 16.923.000.000 Đồng 

- VAT 5 %                                                        = 846.150.000 Đồng 

- Total                                                            = 17.769.150.000 Đồng(1) 

2. From 1/7/2014 – 31/12/2014: 

- Estimate amount of raw water in use       = 21.436.000 m3 

- Raw water cost  21.436.000 m3 x 900 đ/m3 = 19.292.400.000 Đồng 

- VAT 5%                                                        = 964.620.000 Đồng 

- Total                                                           = 20.257.020.000 Đồng (2) 

II. Adjustment and Supplement for article 1 of contract (value of contract) 

Value of contract (1) + (2): 38.026.170.000 Đồng 

Amount in letter: Thirty eight billion, twenty six million, one hundred and seventy thousand Vietnam đồng. 

III. General Article. 

- This appendix is a part of Contract number : 01/2014/HĐKT date 04/01/2014 between An Hai Water 

Conservancy Works Exploiting Co, Ltd and Hai Phong Water Supply One Member Co, Ltd. 

- The Articles of Contract number: 01/2014/HĐKT do not change, two parties continue to comply with all 

articles which is agreed. 

  There are 4 equal copies of this Appendix (each party keeps 2 copies). 

This Appendix validates since the date of Appendix. 

 Party A Party B 

(Sign and seal) (Sign and seal) 

    Mr. Vu Hong Duong                                         Mr. Tran Quang 

Hoat 
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Appendix 6-3 Stake Holder Meeting 

Agenda of meeting（original and translation） 

 
CHƯƠNG TRÌNH HỘI NGHỊ 

GIỚI THIỆU DỰ ÁN ĐẦU TƯ NÂNG CẤP NMN AN DƯƠNG 

Tại phường Lam Sơn – quận Lê Chân - TP.Hải Phòng 
---------- ---------- 

Địa điểm: Phòng họp B – số 54 Đinh Tiên Hoàng – Hồng Bàng – Hải Phòng 

Thời gian: Ngày 25 tháng 8 năm 2014 

 

THỜI GIAN 

TIME 

NỘI DUNG 

ACTIVITIES 

THỰC HIỆN 

IMPLEMENTING 

08h30’ ÷ 09h00’ Đón tiếp Đại biểu. 

Welcome guests and delegates. 

Lãnh đạo Công ty, Cán bộ được phân 
công theo đề xuất của BQL. 

Company leaders, Staff as proposed by 
Project Management Unit. 

09h00’ ÷ 09h10’ Tuyên bố lý do - Giới thiệu Đại biểu. 

Introduction. 

Ông Nguyễn Văn Đức - PGĐ BQL. 

Mr. Nguyen Van Duc - Deputy Director of 
PMU. 

09h10’ ÷ 09h30’ Hiện trạng cấp nước thành phố Hải 
Phòng và những thách thức đặt ra 

Water Supply Condition of Haiphong city 
(Current Status and Issues) 

Ông Trần Văn Dương - P.TGĐ công ty. 

Mr. Tran Van Duong - Deputy General 
Director. 

09h30’ ÷ 10h00’ Giới thiệu chung về Dự án JICA 

Outline of JICA Project 

 

Ông Akira HASEBE – Chuyên gia thiết bị
điện, Công ty Tư vấn NJS 
Mr. Akira HASEBE - Electrical Equipment 
Specialist NJS Consultant Co.,Ltd 
 

10h00' ÷ 10h30' Tác động môi trường và các biện pháp 
giảm thiểu 

Environmental Impact and Mitigation 
Measures 

Ông Kenji TAKAYANAGI – Chuyên gia 
phân tích điều kiện môi trường/xã hội, 
Công ty Tư vấn NJS 

Mr. Kenji TAKAYANAGI – Environmental/ 
Social condition Analysis, NJS Consultant 
Co.,Ltd 

10h30’ ÷ 11h00’ Thảo luận 

Discussion 
Các đại biểu 
Delegates 

11h00’ ÷ 11h05’ Bế mạc 

Closing 

Chủ tịch - Tổng Giám đốc Công ty. 

Chairman - General Director. 



 

A-87 

List of attendee（original） 1/2 
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List of attendee（original） 2/2 
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List of attendee（translation） 1/2 
Attendant List 

DanhSáchĐạiBiểu 
 

Stakeholder Meeting  
Hội Thảo Giữa Các Bên 

 
For Preparatory Survey on the Project for An Duong Water Treatment Plant Upgrade 

Investment in the Socialist Republic of Viet Nam 
 

Về Việc Khảo Sát Sơ Bộ Cho Dự Án Đầu Tư Cải Tạo Nhà Máy Nước An Dương Tại    

Việt Nam 
Date: August 25, 2014 

Place: Conference Room of Hai Phong Water Supply One Member Co. LTD  
No. 
STT 

Participant’s Name 
TênĐạiBiểu 

Affiliation 
Chứcvụ 
 (Tư cách đại biểu) 

Email/Mobile Phone 
Number  
Thưđiệntử/Sốđiệnthoại 

Signature 
Chữký 

1 Pham Van Binh Customer in So Dau 
ward 

  

2 Do Quang Minh Deputy Head of Hai 
Phong Department of 
Foreign Affairs Office 

  

3 Quoc Khanh Hai Phong Newspaper   

4 Duy Tien Hai Phong Newspaper   

5 Nguyen Thi Nga Planning Division, 
Department of Culture, 
Sports and Toursim 

  

6 Bui The Dung Finance Division, Hai 
Phong Water 

  

7 Vu Hong Duong Chairman, General 
Director of Hai Phong 
Water 

  

8 Cao Van Quy Deputy General Director 
of Hai Phong Water 

  

9 Vu Manh Hoa Deputy General Director 
of Hai Phong Water 

  

10 Nguyen Van Duc Deputy Director of 
Project Management 
Unit of Hai Phong Water

  

11 Vu Hai Ha Organizing Division of 
Hai Phong Water 
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List of attendee（translation） 2/2 
 

No. 
STT 

Participant’s 
Name 
TênĐạiBiểu 

Affiliation 
Chứcvụ 
 (Tư cách đại biểu) 

Email/Mobile 
Phone 
Number  
Thưđiệntử/Sốđiệ
nthoại 

Signature 
Chữký 

12 Pham Thuy 
Linh 

Project Management Unit 
of Hai Phong Water 

  

13 Bui Ngoc Ha Project Management Unit 
of Hai Phong Water 

  

14 Nguyen Thi 
Thu Huong 

Organizing Division of Hai 
Phong Water 

  

15 Vu Kim Oanh Organizing Division of Hai 
Phong Water 

  

16 Pham Thanh 
Thao 

Project Management Unit 
of Hai Phong Water 

  

17 Bui Quang 
Vinh 

Planning Department, Hai 
Phong Water 

  

18 Vu Viet Sau Customer in Du Hang ward   

19 Dao Cong Bang Customer in Ha An District   

20 Nguyen Minh 
Ngoc 

Organizing Division of Hai 
Phong Water 

  

21 Tran Thi Minh 
Hien 

Manager of Investment 
Division, Department of 
Finance 

  

22 Hoang Thi 
Tuyet Mai 

Manager of Investment 
Division, Department of 
Finance 

  

23 Pham Van 
Lang 

Department of Natural 
Resources and Environment

  

24 Nguyen Quang 
Anh 

Department of Construction   

25 Nguyen Anh 
Tuan 

Transportation, 
Mechanic-electricity 
Company 

  

26 Nguyen Huu 
Hop 

Accountancy Division   

27 Pham Quang 
Thanh 

Construction Management 
Division 

  

28 Trinh Anh 
Tuan 

Information Technology 
Division 

  

29 Nguyen Minh 
Anh 

Hai Phong Water   

30 Vu Xuan Trung Planning Department    

31 Ngo Quynh 
Hoa 

Hai Phong Water   

32 Do Hung 
Thang 

Hai Phong Water   
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Minutes（English）  

Minutes of the stakeholders meeting  
 

Date：August 25th, 2014 
Venue: Conference Room, Hai Phong Water Supply One Member Limited Company 
 

Min 1:  Initiation of Meeting 

 Introduction of distinguished guests and reasons of the meeting conducted by Mr. Nguyen Van 

Duc, Deputy Director of Project Management  Unit, Hai Phong Water 

 Mr. Duc emphasized the importance of innovation of water treatment method to supply  Hai 

Phong people water with better quality. 

Min 2:  Water supply situation of Hai Phong City (current issues, status and challenges) 
presented by Mr. Tran Van Duong, Deputy General Director of Hai Phong Water. 

 Brief introduction of water supply in Hai Phong 

 Presentation of reasons for pollution of raw water including wastewater, industrial wastewater, 

fertilizer, wastewater from farms, graves and sea rise. 

 Challenges in treating organic matters and amoni in raw water. He stressed the shortcomings 

of using Chlorine in treating raw water. 

 International experience in U-BCF. 

Mr. Duong highlighted the advantages of U-BCF. 

 Proposals by Hai Phong Water 

 Request for JICA’s support in An Duong Water Treatment Plant Upgrade Investment Project 

 Hai Phong City needs to boost to protect water sources. 

 International cooperation promotion. 

Min 3: Outline of JICA Project 

 Akira Hasebe, Electrical Equipment Specialist of JICA Study Team introduced the outline of 

JICA project to the stakeholders. 

Min 4: Environmental impact and mitigation measures 

 Kenji Takayanagi, the Environmental Specialist of the JICA Study Team made a presentation 

on the environment impact and mitigation measures to be implemented concerning the new 

water treatment plant. 
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 He presented the environmental impacts including noise, traffic accidents and construction 

waste, general waste, oil and grease, and also gave out the solutions to address them. 

Min 5: Open Discussion 

Chairman and General Director of Hai Phong Water Vu Hong Duong chaired the 
discussion. 

 He briefed the JICA project and environmental impacts. 

 Mr. Pham Van Lang, representative of Department of Natural Resources and Environment 

fully supported the project and proposed some ideas: 

 It was vital for Hai Phong City to reduce pollution of raw water. Actually, DONRE planned to 

protect raw water from Re river and Da Do river. 

 He found that there were not many environmental impact of this project. 

 He recommended that sludge treatment should be further analyzed. 

 He also wondered why not to expand the capacity of the project up to 200.000 m3/day to meet 

the increasing demand of clean water of Hai Phong people. 

Customer fromHoang Bang District  (So Dau ward). 

 He sincerely thanked the Japanese Government and JICA for their great interest and support 

for Hai Phong residents. 

 He was very pleased to know that Hai Phong people could enjoy clean water from 2017. 

 He hoped that the project would ensure the process and good quality as introduced. 

 Finally, he requested Hai Phong Authority needed to have solutions to protect raw water in 

order to reduce treatment cost. 

Customer from Hai An District 

 He was very happy to hear about the project and agreed with its outline. 

 He posed two questions as follows: 

 When the project is under construction phase, especially coincidentally with ADB project, is it 

possible that the water supply for the residents will be affected? 

 Is it possible that Hai Phong people will enjoy cheaper water with this grant aid project by 

JICA. 

Chairman Vu Hong Duong answered the stakeholders: 
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 For the sludge treatment: after sludge was discharged to the sludge drying bed, it was brought 

to landfills or to be used to backfill for Hai Phong Water’s projects. Additionally, EIA of ADB 

project was done, so the JICA project may not need EIA 

 For the project expansion to 200.000 m3/day: the budget did not allow to expanse it now. 

 For the impact of the project on water supply: Hai Phong Water would ensure the sufficient 

water supply for Hai Phong people. 

 For the water charge: Although water charge in Hai Phong was a little bit higher than the 

national average, it was still acceptable. In the future, Hai Phong would borrow loan from 

international organizations to construct 100.000 m3/day more. At that time, the water charge 

may be a bit higher than now. Chairman Duong expected that it would not be a big problem 

for residents because Hai Phong economy was anticipated to go up. 

 He also promised to upgrade the sedimentation pond to the concrete made one. 

Min 6: Close of meeting 

 Chairman of Hai Phong Water gave a vote of thanks to Japanese Government, JICA for their 

big help and asked the stakeholders to be supportive and ensure the success of the project. 

 He promised to try their best to master the water supply network in Hai Phong City to become 

a leading water supply company in Viet Nam. 
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Minutes（Japanese）  

 
ステークホルダー協議、議事録 

 
日時：2014 年 8 月 25 日 

会場：ハイフォン市水道公社の会議場 

 
議事録１：協議開始 

 Mr. Nguyen Van Duc（ハイフォン市水道公社プロジェクト管理部、副部長）による会

議開催目的と参加者紹介 

 Duc 氏は、ハイフォン市民に良質の水道水を供給するために、水処理方法を革新する

重要性を強調した。 

 
議事録２：ハイフォン市の給水状況（現況と問題点）、発表者 Mr. Tran Van Duong（ハイフ

ォン市水道公社、副総裁） 

 ハイフォン市水道の説明 

 過程雑排水、工業用水、肥料、農業からの汚染水、海水面上昇を含む原水の汚染理由

の説明 

 原水の有機物とアンモニアを処理する技術革新 

 U-BCF に係る事業の国際的経験 

 

Mr. Tran Van Duong は、U-BCF の利点を強調した。 

 ハイフォン市水道公社による無償援助要請 

 アンズオン浄水場改善計画への JICA 支援を要請 

 ハイフォン市は水源保全策を強化する必要がある。 

 国際協力促進 

 
議事録３：JICA プロジェクトの概要 

 JICA 調査団の電気技術者（長谷部）が JICA プロジェクトの概要を説明した。 

 

議事録４：環境インパクトと緩和手段 

 JICA 調査団の環境専門家（高柳）が新しい水処理に関係して実行される環境インパク

トと緩和手段を説明した。 

 騒音、交通事故、建設廃材、一般ごみ、油とグリースを含む環境インパクトを説明し、

また、それらを処理するための解決方法を示した。 

 

議事録５：質疑応答 

ハイフォン市水道公社総裁（Mr. Vu Hong Duong）が質疑応答の司会を行った。 

 JICA プロジェクト概要と環境インパクトを簡単にまとめて要約した。 

 
Mr. Pham Van Lang（自然資源環境局の代表者） 

 自然資源環境局はプロジェクトを全面的に支援するとの表明とともに、幾つかのアイ
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デアを提示した。 

 原水汚染の減少させることは、ハイフォン市の為に重要である。実際に、自然資源環

境局は、Re 川と Da Do 川からの原水保護することを計画している。 

 本プロジェクトでは環境インパクトは多くはないことが分かった。 

 ハイフォン市の増大する水需要に見合うように、200,000m3/日までプロジェクト能力

をなぜ拡張しないのかと質問した。 

 
ホングバン県（ソダウ 区）の水道利用者代表 

 日本政府/JICA にハイフォン市民の為に支援をいただいて感謝しています。 

 ハイフォン市住民が 2017 年以来清浄な水道水を得ることができることを知って非常

にうれしく思います。 

 本プロジェクトが処理ができ、紹介されたような清浄な水道水を担保できることを希

望します。 

 最後にハイフォン市水道公社が処理費用を減らすために原水を保護する解決策を持つ

必要があると提案した。 

 
ハイアン県の水道利用者代表 

 本プロジェクトの知見を得てよかった。そのプロジェクト概要に賛成します。 

続いて、以下の２つの質問をした。 

 

 本プロジェクトが建設期になった場合、特に、ADB プロジェクトと時期が一致した場

合、住民への給水停止がないようにしてもらいたい。 

 ハイフォン市住民が JICA による無償援助でより安価な水道を利用できることは可能

ですか。 

 
Mr.Vu Hong Duong（ハイフォン市水道公社総裁）が質問者に回答 

 スラッジ処理は、天日乾燥床に排水された後、ごみ処分場に廃棄されるか、又はハイ

フォン市水道局の新規プロジェクトサイトの埋め立てに利用される。さらに、ADB プ

ロジェクトの EIA が実施された。そのため、JICA プロジェクトは EIA を必要としな

いかもしれない。 

 200,000 m3/日への拡張計画については、財政から今拡張する余裕はない。 

 プロジェクト実施中、ハイフォン市水道公社は、ハイフォン市住民に給水を中断する

ことなく十分な水を給水することを保証する。 

 ハイフォン市の水道料金はベトナム国の平均よりも多少高いが、まだ、許容範囲であ

る。将来、ハイフォン市が 100,000 m3/日の浄水施設を建設するために、国際機関から

ローンを借りる予定である。その時、水道料金は現在より多少高くなるかもしれない。

総裁は、ハイフォン市の将来における経済成長により、それが住民にとって大きな問

題にならないと期待している。 

 総裁は、沈砂池をコンクリート仕様にすることを約束した。 

 

議事録６：閉会の辞 

 ハイフォン市水道公社総裁は、日本政府/JICA の大きな支援に感謝を述べ、ステーク
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ホルダーにプロジェクトの支援を、プロジェクト成功を保証することを依頼した。 

 Viet Nam での指導的な水道公社となるために、ハイフォン市内に水道管網を完成させ

るように彼らのベストを尽くすことを約束した。 
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Appendix 6-4 Notification for the necessity of EIA of this project 
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Appendix 6-5 Memorandom for the unnecessary of EIA 

 

 HAIPHONG PEOPLE’S COMMITTEE
DEPARTMENT OF PLANNING AND INVESTMENT 

 
No: 1639/KHDT-KTDN                      

THE SOCIALIST REPUBLIC OF VIET NAM
Independence – Freedom - Happiness 

Subject: environmental protection for Upward-Bio 
Contact Filter (U-BCF) component at An Duong Water 
Treatment Plant 

Haiphong, October 16, 2014 
 

 
To:  Haiphong People’s Committee has comments as follow: 

Following the direction of People's Committee at Official Letter No. 7227/UBND-MT 
dated 24.09.2014 regarding environmental protection for Upward – Bio Contact Filter (as 
reference as “U-BCF”) component at An Duong Water Treatment Plant, on October 14/2014 
Department of Planning and Investment held a meeting with Departments of Natural Resources 
and Environment, Construction, Science and technology and Hai Phong Water Supply One 
Member Limited Company. Based on studying of relating documents and receiving of 
comments from Departments and units at the meeting, Department of Planning and Investment 
would like to report to City People's Committee as follows: 

1 – ....... 

2- Proposals  

Considering the nature of the addition of U-BCF into Water Treatment Technology at 
An Duong WTP will not change the size, capacity, without increasing the level of adverse 
impact on the environment and waste, pursuant to Decree 29/2011/NDCP dated 18/04/2011 of 
Government regulations on providing strategic environmental impact assessment, 
environmental impact assessment and environmental protection commitments, simultaneously, 
to enlist non-refundable aid from the Japanese government in fiscal year 2015, Departments 
and Agencies respectfully request City People's Committee:  

- Agree on the policy of the addition U-BCF into water treatment technology line at An 
Duong WTP without preparing of environmental impact assessment.  

- Require the Hai Phong Water Supply One Member Limited Company to strictly 
implement the provisions of current laws on environment and Decision No. 331/QD-UBND 
dated 05/02/2013 of Haiphong People’s Committee on approving of Environmental Impact 
Assessment Volume 3 – Upgrading of An Duong Water Treatment Plant under “Rehabilitating 
& Upgrading Project of Haiphong Water Supply System Stage II” 

 - To assign Departments of: Natural resources and environment, Department of 
Construction, Department of Science and Technology, Department of Planning and Investment 
have responsibility for reviewing, giving guidelines, supervising of construction of Upward-
Bio Contact Filter (U-BCF) component into water treatment technology at An Duong Water 
Treatment Plant. 

Department of Planning and Investment report to People’s Committee to review and 
decision. 

 
 
Cc: 
- As above; 
- Director, Deputy Director T.V. Tuan; 
- DONRE, DOST, DOC; 
- Haiphong Water Supply Company; 
- Archived. 

SIGN FOR DIRECTOR 
DEPUTY DIRECTOR 

 
 
 
 
 

Tran Viet Tuan 
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Appendix 6-6 Notification for unnecessary of EIA 

 

HAIPHONG PEOPLE’S COMMITTEE 
 

No: 8276/UBND-MT                       

THE SOCIALIST REPUBLIC OF VIET NAM 
Independence – Freedom - Happiness 

Subject: environmental protection for Upward-Bio 
Contact Filter (U-BCF) component at An Duong Water 
Treatment Plant 

Haiphong, October 30, 2014 
 

To:   
- Department of natural resources and environment, Department of Construction, 
Department of Science and Technology, Department of Planning and Investment 
- Hai Phong Water One Member Limited Company 

Having considered of Department of Planning and Investment at Letter No. 
1639/KHDT-KTDN dated 16/10/2014 about environmental protection for Upward-Bio Contact 
Filter (U-BCF) component at An Duong Water Treatment Plant of Hai Phong Water One 
Member Limited Company (enclosed Letter). 

Haiphong People’s Committee has comments as follow: 

1 – Agree on the policy as proposed by Department of Planning and Investment in the 
Letter mentioned above; request Hai Phong Water One Member Limited Company to comply 
with Vietnamese regulations as well as Decision No. 331/QD-UBND dated 05/-2/2013 of 
Haiphong People’s Committee on approving of Environmental Impact Assessment Volume 3 – 
Upgrading of An Duong Water Treatment Plant under “Rehabilitating & Upgrading Project of 
Haiphong Water Supply System Stage II” 

2- Departments of: Natural resources and environment, Department of Construction, 
Department of Science and Technology, Department of Planning and Investment have 
responsibility for reviewing, giving guidelines, supervising of construction of Upward-Bio 
Contact Filter (U-BCF) component into water treatment technology at An Duong Water 
Treatment Plant according to regulations. 

Office of City People's Committee would like to inform Departments of: Natural 
resources and environment, Department of Construction, Department of Science and 
Technology, Department of Planning and Investment and HaiPhong Water One Member 
Limited Company to implement. 

 
 
Cc: 
- Vietnam Environment Administration; 
- Chairman; 
- Vice Chairman Do Trung Thoai; 
- As “To”; 
- Chief Office; Deputy Chief Office; 
- Archived. 

 
BY ORDER OF HAIPHONG PEOPLE’S 

COMMITTEE 
SIGN FOR CHIEF OF OFFICE 

Deputy Chief of Office 
 

 
 
 

Nguyen Van Binh 
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Appendix6-7 Monitoring Form 

The latest results of the below monitoring items shall be submitted in the lenders as part of Quaternary Progress Report throughout the 

construction phases.  
No Monitoring Factor Monitoring Place Monitoring Method 

and Frequency 
Monitoring Results Countermeasure 

Construction Stage 
1 Temporary air pollution by 

operation of construction 
machines 

U-BCF construction area and 
Installation site of intake 
pumps 

Physical observation  
once a day 

  

2 Clear the clog of side ditch by 
soil and rubbish including 
discharge water from 
construction sites.    

U-BCF construction area and 
Installation site of intake 
pumps 

Physical observation 
Once a day 

  

3 Keeping dumping sites in 
sanitary and safety conditions. 

Disposal sites and/or general 
waste sites  

Physical observation 
Once a week 

  

4 Soil and water pollution by oil, 
grease, and fuel 

U-BCF construction area and 
Installation site of intake 
pumps 

Physical observation 
Once a week 

  

5 Noise and vibration pollution U-BCF construction area and 
Installation site of intake 
pumps 

Complaint by citizen 
During construction    

  

6 Safety control of construction 
workers  

Safety management rules in 
construction sites and put 
safety shoes and safety hat. 

Physical observation 
Once a week 

  

7 Risk of generation of accidents 
at entrance and exit for 
vehicles in  intake pumping 
station and An Duong WTP and 
their inside areas  

at entrance and exit for 
vehicles in  intake pumping 
station and An Duong WTP and 
their inside areas 

Physical observation 
Two times per week 

  

8 Smog and dust U-BCF construction area and 
Installation site of intake 
pumps 

Complaint by citizen  
During construction 
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Operating Stage After Completion of Facilities  
1 Risk of generation of accidents 

derived from mishandling of 
operation equipment   

U-BCF facility and intake 
pumping station 

Physical observation 
During trial run  

  

2 Risk of generation of traffic 
accidents at general roads and 
inside area of the WTP by 
transportation of activated 
carbon, etc.  

Adequacy of safety traffic 
control manner  

Physical observation 
At the time of passage 
of vehicle 

  

 



 

A-102 

Appendix6-8 Environment Checklist 

 (1/7) Environmental Check List 

Category 
Environmental 

Item 
Main Check Items 

Yes: Y 

No: N 

Confirmation of Environmental Considerations 

（Reasons, Mitigation Measures) 

１Permits 

and 

Explanation 

(1) EIA and 

Environmental 

Permits 

(a) Have EIA reports been already prepared in official 

process? 

(b) Have EIA reports been approved by authorities of the 

host country' government?                                 

(c) Have EIA reports been unconditionally approved? If 

conditions are imposed on the approval of EIA report, does 

the conditions satisfied? 

(d) Aside from the above EIA report, are the project required 

to acquire necessary approvals and licenses on the 

environment from relating authorities? 

(a) 

N/A 

(b) 

N/A 

(c) N/A 

(d) 

N/A 

(a) EIA report became unnecessary by notice from Hai Phong 
People's Committee.  
(b) It is not applicable by the above reason. 
(c) It is not applicable by the above reason.                   
(d) It is not applicable by the above reason. In addition, there 
are no another necessary permission on the environment.     

(2)Explanation 

to the Local 

Stakeholders 

(a) Have contents of the project and the potential impacts 
been adequately explained to the local stakeholders based 
on appropriate procedures, including information 
disclosure? Is understanding obtained from the local 
stakeholders? 
(b) Have the comment from residents reflected to project 
contents?                        

(a) Y 

(b) Y 

(a) Stakeholder meeting was held on August 25, 2014. The 
project only renews intake pumps in the existing intake 
pumping station and sets up the pre-treatment U-BCF 
facility to the existing An Duong WTP. Thus, the 
environmental impacts are mainly limited to noise 
generation, traffic control, and disposal of construction 
debris, waste, and oil and grease. These environmental 
impacts and mitigation measures were explained to the 
stakeholder meeting. As the result, the project can obtain the 
understanding from the local stakeholders.   
(b) Though relative agencies and water users had opinions for 
thanking  the project implementation in the early-stage, 
there were no comments which might affect the project 
contents.   
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 (2/7) Environmental Check List 

Category 
Environmental 

Item 
Main Check Items 

Yes: Y 
No: N 

Confirmation of Environmental Considerations 
（Reasons, Mitigation Measures) 

 
１Permits 

and 
Explanation 

 
(1)Examination 
of Alternatives 

(a) Have alternative plans of the project been examined 
with social and environmental considerations? 

(a) Y  (a) (A Plan): Zero option which does not conduct the Project, (B Plan): 
Construction of U-BCF with booster pumps and two blowers in An Duong 
WTP, (C Plan): Raw water is directly conveyed to U-BCF by renewed 
intake pumps at intake pumping station, and blowers are set up to clean 
up the filters of U-BCF. These 3 Plans were examined on the items 
concerning to environment and social consideration, including safety of 
treated water, injection volume of chemicals for water treatment, and 
Operation and maintenance cost etc.     
 As a result, C Plan was judged to have the most high appropriateness 
for project implementation, compared with the other plans.              

２Pollution 
Control 

(1) Air Quality 

(a) Is there a possibility that chlorine from chlorine 
storage facilities and chlorine injection facilities will 
cause air pollution? Are any mitigating measures taken?
(b) Do chlorine concentrations within the working 
environments comply with the country’s occupational 
health and safety standards?  

(a) N/A 
(b) N/A 

(a) Air pollution by chlorine gas from injection facilities does not relate to 
the project because the project only sets up the pretreatment facility to 
the existing WTP. The facility does not use the chlorine for the treatment 
of raw water.  
(b) It is not applicable due to the above reasons. 

(2) Water 
Quality 

(a) Do pollutants, such as SS, BOD, COD contained in 
effluents discharged by the facility operations comply 
with the country’s effluent standards?  

(a) N/A (a) Washing water of the filter of U-BCF facility is discharged to sun 
drying bed of An Duong WTP and its residual water from the sun drying 
bed is returned to the pre-sedimentation pond of raw water. It is closed 
system. Thus, the U-BCF system does not discharge the effluent to the 
outside world.  

(3) Waste 

(a) Are wastes, such as sludge generated by the facility 
operations properly treated and disposed in accordance 
with the country's regulations? 

(a) N/A (a) Sludge amount generated in the washing process of filters of U-BCF 
facility is a very little. Though ADB project estimates that existing WTP 
generates sludge with about 5,900 kg/day in treated water amount 
200,000 m3/day, U-BCF facility only generate sludge of about 3.1 kg/day. 
The sludge is disposed at disposal sites which is designated by People's 
Committee, compliance with Viet Nam regulations.             

(4) Noise & 
Vibration 

(a) Do noise and vibrations generated from the facilities, 
such aa pumps comply with the country's standards? 

(a) Y (a) Walls and ceilings and windows of Pump rooms of intake pumping 
station are covered by acoustic boards and furthermore, mount for 
vibration protection for pumps and motors are prepared. In An Duong 
WTP, a blower for cleaning of U-BCF filter is operating inside the room 
and silencers are set to decrease noise level. Calculated results by noise 
equation showed that it was less than national noise standards  (55 dB) 
at residential area in night time. Thus, noise level generated by the 
intake pumps and a blower is fitted to national noise standards.          
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 (3/7) Environmental Check List 

Category 
Environmenta

l Item 
Main Check Items 

Yes: Y 

No: N 

Confirmation of Environmental Considerations 

（Reasons, Mitigation Measures) 

２

Pollution 

Control 

(5) Land 

Subsidence 

(a) In case of extraction of a large volume of groundwater, 
is there possibility that the extraction of groundwater 
will cause land subsidence? 

(a) N (a) Land subsidence does not generate because water supply 
source for existing WTP is the river water and a large volume of 
groundwater is not extracted. 

３Natural 

Environme

nt 

(1) Protected 

Area 

(a) Does the project site locate in protected areas 

designated by the country's laws or international treaties 

and conventions?  Is there a possibility that the project 

will affect the protected areas? 

(a) N (a) The project site does not locate in protected areas designated 

by the Viet Nam's laws or international treaties and conventions. 

Thus, the project will not affect the protected areas.  

(2) Ecosystem 

(a) Does the project site encompass primeval forests, 

tropical rain forests, ecologically valuable habitats (e.g., 

coral reefs, mangroves, or tidal flats)? 

(b) Does the project site encompass the protected habitats 

of endangered species of which protection and 

conservation are need by country's laws and 

international treaties? 

(c) In case that significant adverse impacts to ecosystem 

are apprehend, does the project conduct the 

countermeasure to reduce the adverse impacts to 

ecosystem? 

(d) Does the implementation of the project affect aquatic 

environment in rivers, etc.?  Does the countermeasure to 

reduce adverse impacts to aquatic organisms etc? 

(a) N 

(b) N 

(c) N/A 

(d) N 

(a) The project site does not encompass primeval forests, tropical 

rain forests, ecologically valuable habitats (e.g., coral reefs, 

mangroves, or tidal flats).  

(b) The project site does not encompass the protected habitats of 

endangered species of which protection and conservation are 

need by Viet Nam's laws and international treaties. 

(c) It is not applicable due to the above reasons. 

(d) The project has no discharge to outside of An Duong WTP. 

Washing water for the filter of U-BCF facility is discharged to 

sun drying bed of the WTP and the residual water is discharged 

to pre-sedimentation pond for raw water. This is a closed system. 

Thus, the project has no adverse impact to aquatic organisms.     

(3) Hydrology 

(a) Is there a possibility that the amount of water used 

(e.g., surface water, groundwater) by the project will 

adversely affect surface water and groundwater flows? 

(a) N (a) The project purpose is not to develop new water source for 

water supply but to set pretreatment system (U-BCF) to An 

Duong WTP which is presently operated by HPWSCo. Thus, the 

project does not adversely affect surface water and groundwater 

flow.      
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 (4/7) Environmental Check List 

Category 
Environmental 

Item 
Main Check Items 

Yes: Y 

No: N 

Confirmation of Environmental Considerations 

（Reasons, Mitigation Measures) 

４Social 

Environment 

(1) 

Resettlement 

(a) Is involuntary resettlement caused by project 
implementation?  If involuntary resettlement is caused, are 
efforts made to minimize the impacts caused by the 
resettlement?  
(b) Is adequate explanation on compensation and resettlement 
assistance for rebuilding the livelihood of involuntary 
resettlement' residents given in advance? 
(c) Are resettlement plans including recovery of livelihood base 
after resettlement, compensation by requisition price of lands 
and houses established with the survey for resettlement? 
(d) Does the payment of compensation fee conducted prior to 
resettlement? 
(e) Are the compensation principals shown in written 
document?                                                   
(f) Of involuntary resettlement residents, does the resettlement 
plans properly consider vulnerable groups, especially, females, 
children, elderly people, poverty groups, ethnic minorities, and 
indigenous people etc.? 
(g) Does the agreement by resettlement people prior to 
resettlement conducted? 
(h) Is the implementation system to properly carry out 
residents' resettlement arranged together with implementation 
budget and budget measures? 
(i) Is the monitoring plan for resettlement impact established? 
(j) Does the complaint handing countermeasures established? 

(a) N (b) 
N/A (c) 
N/A (d) 
N/A (e) 
N/A (f) 
N/A (g) 
N/A (h) 
N/A (i) 
N/A (j) 
N/A 

(a) The project site is inside of intake pumping station and 
An Duong WTP. There are no inhabitants in the planned 
construction sites. Thus, implementation of the project 
does not cause involuntary resettlement. 
(b) It is not applicable due to the above reasons.  
(c) It is not applicable due to the above reasons. 
(d) It is not applicable due to the above reasons.  
(e) It is not applicable due to the above reasons. 
(f) It is not applicable due to the above reasons. 
(g) It is not applicable due to the above reasons.  
(h) It is not applicable due to the above reasons.  
(i) It is not applicable due to the above reasons.  
(j) It is not applicable due to the above reasons.  

(2) Living & 

Livelihood 

(a) Does project implementation affect adverse impact to living 
condition of inhabitants by change of land use and of utilization 
of water bodies?  
(b) Is there a possibility that the project will adversely affect the 
living conditions of inhabitants?  Are adequate measures 
considered to reduce the impact, if necessary. 

(a) N 
(b) N/A 

(a) Project implementation has no possibility to affect 
adverse impact to living condition of inhabitants by change 
of land use and of utilization of water bodies. Adversely, it 
will provide positive impact by improvement of quality for 
water supply.   
(b) It is not applicable due to the above reason 

(3) Heritage 

(a) Is there a possibility that the project will damage the local 
archeological, historical, cultural, and religious heritage?  Are 
adequate measures considered to protect these sites in 
accordance with the country's laws? 

(a) N (a) The project areas are only inside of intake pumping 
station and  An Duong WTP. In the project areas, there 
are no local archeological, historical, cultural, and religious 
heritages. Thus, its construction activities will not provide 
them any damage.   
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 (5/7) Environmental Check List 

Category 
Environmental 

Item 
Main Check Items 

Yes: Y 

No: N 

Confirmation of Environmental Considerations 

（Reasons, Mitigation Measures) 

４Social 

Environment 

(4) Landscape 

(a)  Is there a possibility that the project will adversely 

affect the local landscape?  Are necessary measures taken? 

(a) N (a) As intake pumping station and An Duong WTP of the 

planned construction sites are not located at special landscape 

area, the project will not affect local landscape. 

(5) Ethnic 

Minorities and 

Indigenous 

Peoples 

(a) Are considerations given to reduce impacts on the 

culture and lifestyle of ethnic minorities and indigenous 

people? 

(b) Are all of the rights of ethnic minorities and indigenous 

peoples in relation to land and resources respected? 

(a) 

N/A 

(b) 

N/A 

(a) In Hai Phong city, Hoa people of ethnic minority, Chinese 

and Kinh people of majority are living in mixing condition. 

Then, the project does not affect the impact to Hoa people. 

Then, it is not applicable.  

(b) It is not applicable due to the above reason.  

(6) Work 

Environment 

(a)Is the project proponent not violating any laws and 

ordinances associated with the working conditions of the 

country which the project proponent should observe in the 

project?   

(b) Are tangible safety considerations in hardware side for 

individuals relating to the project such as the installation of 

safety equipment to protect labor accidents and the 

management of toxic substances involved? 

(c) Are soft side countermeasures such as tangible safety 

education for labors and the formulation of safety sanitary 

plans (including traffic control and public health) to 

interested persons to the project planned and conducted? 

(d) Are proper countermeasures taken not so as to threaten 

the safety of inhabitants' peoples and interested persons of 

the project by guardsmen for the project? 

(a) Y 

(b) Y 

(c) Y 

(d) Y 

(a) The project proponent has the Personnel and 

Administration Department including officers which have 

detailed knowledge on laws and ordinance associated with the 

working conditions which the project proponent should observe 

in the project. Thus, the proponent will not be violating any law 

and ordinance associated with the working condition of the 

country.             

 (b) The installation of safety equipment and wear of safety 

shoes and safety hats to protect accidents at works will be 

planned and conducted at the construction and operation stages 

by contractor and implementation organization. 

(c) The formulation of safety sanitary plans (including traffic 

control and public health) to interested persons to the project 

and tangible safety education for labours will be planned and 

conducted by contractor and project proponent. 

(d) The project will take enough education not so as to be 

threatened to safety of inhabitants and interested people by 

guardsmen for the project. 
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 (6/7) Environmental Check List 

Category 
Environmental 

Item 
Main Check Items 

Yes: Y 

No: N 

Confirmation of Environmental Considerations 

（Reasons, Mitigation Measures) 

５Others 
(1) Impacts 

during 

Construction 

(a) Are adequate mitigation countermeasures considered to 
reduce adverse impacts during construction (e.g., noise, 
vibrations, turbid water, dust, exhaust gases, and wastes)?   
(b) Do construction activities adversely affect the natural 
environment (ecosystem)?  In that case, are adequate 
mitigation countermeasures prepared? 
(c) Do construction activities adversely affect to social 
environment?  In that case, are adequate mitigation 
countermeasures prepared?  
(d) Do construction activities cause traffic congestion? Are 
mitigation countermeasures prepared? 

(a) Y 
(b) N 
(c) N 
(d) Y 

(a) Mitigation countermeasures against adverse impacts (eg., 
noise and vibrations, traffic control, and waste disposal etc.) 
during construction is sufficiently considered as described in 
"Adverse Impacts and Mitigation Measures at Construction stage" 
of this report, contractor and implementation organization should 
comply with those descriptions.                                  
(b) Since construction works are conducted at intake pumping 
station and An Duong WTP sites owned by the HPWSCo, which 
have no important natural environments (ecosystem), it will not 
affect adverse impacts to them.  
(c) Construction activities will not affect social environment.  
(d) Traffic congestion by construction activities will not be caused 
because the gate to ordinary road from An Duong WTP is 
constructed not in the main road but in the branch road in the 
southwest side of the WTP. In addition, though intake pumping 
station directly faces ordinary road, several security guards to 
control the traffic with safety sign etc. at both sites shall be 
arranged.                                                     

 
(2) Monitoring 

(a) Does the proponent develop and implement monitoring 
program for the environmental items that are considered to 
have potential impacts?  
(b) How are the items, methods, and frequencies of the 
monitoring program planned? 
(c) Can the proponent establish an adequate monitoring 
system (organization, personnel, equipment, and budget and 
their continuity)? 
(d) Do reporting manners and its frequencies from proponent 
to concerned agency regulate? 

(a) Y 
(b) Y 
(c) Y 
(d) N 

(a) Monitoring plan is conducted by contractor and 
implementation organization. The monitoring plan is showed in 
Monitoring Plan of the report. The contractor and implementation 
agency should implement monitoring plan based on Viet Nam 
regulations in the construction and operation stages.              
(b) Monitoring parameters and methods were selected by 
supposing adverse impacts by implementation of the project and 
their frequencies were determined by the experiences such as past 
local villages' water supply project and supervising for 
construction works of water supply systems.                      
(c) Monitoring system will be successfully established because it is 
carried out in the existing water supply system. In addition, as 
water charges are almost collected in the existing water supply 
system, the budget for monitoring system will be also secured.     
(d) reporting manners and its frequencies of monitoring results 
from proponent to the DONRE are not regulated by the Decree 
No. 29/2011/ND-CP. However, as the DONRE has inspector 
section, they can occasionally check. Thus, the proponent should 
make contact with the inspector of the DONRE and occasionally 
submit monitoring report and report the monitoring results to 
them.   
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 (7/7) Environmental Check List 

Category 
Environmental 

Items 
Main Check Items 

Yes: Y 

No: N 

Confirmation of Environmental Consideration          

(Reasons, Mitigation Measures)     

６Note 

Refer to Other 

Environmental 

Checklist 

(a) Where necessary, pertinent items described in the Dam 

and River Project checklist should also be checked. 

(a) N/A (a) It is not applicable for the project.  

Note on Using 

Environmental 

Checklist 

(a) If necessary, the impacts to trans-boundary or global 

issues should be confirmed (e.g., the project includes factors 

that may cause problems, such as trans-boundary waste 

treatment, acid rain, destruction of the ozone layer, or global 

warming). 

(a) Y (a) The project does not includes factors that may cause 

problems, such as trans-boundary waste treatment, acid rain, 

destruction of the ozone layer, except global warming.  .        

  There is no positive impact to environmental issues in global 

scale by implementation of the project. Adversely, the 

implementation of the project consumes commercial electric 

charge 480.4 KWh and CO2 amount 2,226 /tons/year equal to its 

consumable electric powers is estimated to be released in the 

atmosphere. 

Note   1)  Regarding the term "Country's Standards" mentioned in the above table, in the event that environmental standards in the country where the project is located diverge significantly from internationa
          standards, Appropriate environmental considerations are required to be made. 

        In case where local environmental regulations are yet to be established in some areas, considerations should be made based on comparisons with appropriate standards of other countries (including  
        Japan's experience). 

 

       2)  Environmental checklist provides general environmental items to be checked.  It may be necessary to add or delete an item taking into account the characteristics of the project and the particular  
           circumstances of the country and locality in which the project is located. 
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Appendix6-9 Result of Topographic Survey  
 

1. Purpose 
Topographic Survey was conducted in order to design the parameter of the plant such as floor 

planning, water level, and height of the structures. The detail of the survey is shown in Table 1. 

Table 1 Specification 

Site  Number Contents of survey 

planned construction site 
（in An Duong treatment plant） 

0.13 ha 
(1,300m2) 

[plane table survey]：Around Boundary 
Cross section; every 0.5 meter orthogonal directions 

 Scale; 1/500. 
[profile and cross survey]：Length and width ;20m×4line 

Scale; 1/100 

Existing facility in An Duong  32 poitns 
[Leveling]：reference point, main facility（levee crown / bottom slab, 
overflow weir、and water level）and height of road in plant 

 
2. Survey points 
Survey points in An Duong treatment plant are shown in Figure 1. The levels of 1~32 leveling points 

in this figure are determined by referring to the reference points AD-01 and AD-02. 
 

 

Figure 1 Survey points 
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3. Condition and detail information 
3.1 Detail information of survey points 

① An Duong WTP 
-Survey points: 32points 
- plane table surveying: Area：1,300m2 
           scale：1/500, contour were lined every 0.5m. 
-Cross survey: Length should be 2,000m x 4 line (there lines were included under water sauce.) 
      scale：1/100 
 
② Reference point  
Detail of reference points are shown in Table 2. 

Table 2 Reference Point 

 
3.2 Result 

According to the result which is shown in , Water level drawing could be drawn up under considered 
ground levels and difference of elevation, Layout plan drawing of U-BCF can be drawn up, and 
Preliminary Design can be drawn by the result. 

Table 3 Results of survey 

 

Name X(m) Y(m) Altitude(m) Elevation(m)
AD-01 2306379.752 594997.807 2.365 4.320
AD-02 2306223.470 595068.848 2.548 4.503

Point No. altitude (m) elevation(m)
1 2.362 4.317
2 4.200 6.155
3 5.731 7.686
4 6.791 8.746
5 2.309 4.264
6 2.401 4.356
7 2.727 4.682
8 2.703 4.658
9 2.586 4.541
10 2.672 4.627
11 3.086 5.041
12 2.690 4.645
13 2.975 4.930
14 3.590 5.545
15 2.492 4.447
16 2.436 4.391
17 2.845 4.800
18 2.531 4.486
19 2.651 4.606
20 2.740 4.695
21 2.978 4.933
22 2.821 4.776
23 2.470 4.425
24 3.848 5.803
25 3.840 5.795
26 2.777 4.732
27 1.230 3.185
28 1.045 3.000
29 2.319 4.274
30 2.509 4.464
31 2.638 4.593
32 2.521 4.476
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Appendix 6-10 Result of excavation survey 
 
1. Explorations purpose 

To obtain the reference for plant design and cost estimation, the pit excavation survey on the 
embedded pipes was implemented in An Duong treatment plant area. 

The five points of embedded pipes which should be identified were determined according to the 
existing references and the hearing survey with employees of Haiphong City Water Service 
Corporation  and then the pit excavation was conducted on these five points. Explorations detail is 
shown in Table 1. 

Table 1 Specification 

Explorations Point 
The number of 

point  
Detail 

Along with the route of existing pipe. 5 points 
Pit Excavation size 

0.5m×3.0m、Depth1～2m 

 
2. Explorations points 

 The five points which excavation survey were conducted are shown in Figure 1 

 

Figure 1 Explorations points 

 
3. The detail information and the condition 

The detail information and the condition of each point is shown in Table 2. 
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Table 2 The detail information and the condition 

 

P-01 P-02 P-03 P-04 P-05
Size(m) 1.30 x 3.00 x 1.30 0.85 x 3.00 x 1.00 0.80 x 3.00 x 1.00 0.80 x 3.00 x 1.00 0.80 x 3.00 x 1.00
High level(m) 2.57 2.57 2.57 2.57 2.57
Horizontal coordinate X (m) 2306157.58 2306294.55 2306287.46 2306284.33 2306281.55
Vertical coordinate Y (m) 594855.81 594781.93 594762.7 594730.71 594697.18
Start day 19/8/2014 19/8/2014 19/8/2014 19/8/2014 19/8/2014
Finish day 19/8/2014 19/8/2014 19/8/2014 19/8/2014 19/8/2014
Procedure Manual Manual Manual Manual Manual
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4. Result  
 The result are shown in Table 3. 

Table 3 Excavation Result 

 

Ground

Buried Pipe

Legend
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Appendix6-11 Soil survey 
 

1. Purpose 
To obtain the reference for the plant design and its cost estimation, geological survey was conducted 

about the soil properties such as stability and allowable bearing power. The survey detail is shown in . 

Table 1 Detail of geological survey 

Site 
Number &Depth 
of Boring 

Contents of survey 

planned 
construction site 

3numbers × 15m
（plan） 

Standard penetration tests 
In situ test（plate bearing test, grandwater-level measuring,undisturbed 
sampling） 
laboratory tests（specific gravity / moisture content, density tests、liquid
and plastic limit, determination of particle size, unconfined compression 
test） 

 
2. Survey point 
Geological survey was conducted with employing local staff. The survey point are shown in figure○. 
 

 

Figure 1 Survey point 

 
3. Condition 

Planned construction site of U-BCF : 45m depth at 1 point Boring Survey. 
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4. Result  
As the result of the survey, the following matters became clear. 

1. A soft and cohesive soil layer continue to the depth of 40m from the surface ground. 
2. From the depth of 40m, there is a soil layer whose N-value is about 40. Since this layer could be 

a bearing stratum pile foundation shall be constructed to have it reach this soil layer. 
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Figure 2 Boring Survey result 
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Figure 3 Under ground water level 
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Appendix6-12 Result of Water Quality Survey 

Detail of Water quality survey is shown below. There are written the survey site, date, 

and measurement list.  

In addition, the survey result is shown at Table 1. 

 
 Sampling site：Existing Intake site：Two times  

Sampling date：First ·········· August 3, 2014 

  Second ······· September 7, 2014 

Measurement list：Pesticides, a chemical substance, and heavy metals 

 

 Sampling site：In existing treatment plant at entrance of raw water reservoir, exit of raw water 

reservoir, sedimentation and filter)：each for 1 time 

Sampling date：First ·········· August 3, 2014 

Measurement list：THM 

 

 Sampling site：Treated water：Two times  

Sampling date：First ·········· August 3, 2014 

 Second ······· September 8, 2014 

 Third ········· November 12, 2014 

Measurement list ： Pesticides, a chemical substance, heavy metals(First,Second) and 

THM(First,Second,Third) 

 

 Sampling site：Water tap：Three times 

Sampling date：First(15 sites) ········· August 3,August 4, 2014 

 Second(11 sites) ······ September 7, 2014 

 Third(15 sites) ········ November 12, 2014 

Measurement list：THM  
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Table 1 The water quality analysis result by re-entrustment 

 

Unit：heavy Metal mg/L 

Pesticides and others:μg/L 

Intake
原水

Treated
water
浄水

Intake
原水

Treated
water
浄水

Cd　カドミウム 0.003 0.003 0.001 ND ND ND ND
Pb　鉛 0.01 0.01 0.001 0.006 0.004 ND ND
As　ヒ素 0.01 0.01 0.0001 0.001 ND ND ND
Cr　クロム 0.05 0.05 0.001 ND ND ND ND
Al　アルミニウム 0.2 0.2 0.001 0.09 0.06 0.018 0.028
Fe　鉄 0.3 0.3 0.05 0.34 0.15 ND ND
Mn　マンガン 0.3 0.05 0.001 0.18 0.11 ND ND
Sb アンチモン 0.005 0.02 0.001 ND ND ND ND
Ni　ニッケル 0.02 0.02 0.001 0.002 0.002 ND ND
Mg　マグネシウム - - 0.001 3.36 3.41 2.58 2.57 2)
Hg　水銀 0.001 0.0005 0.0005 ND ND ND ND
Aldrin + Dieldrin　アルドリン+ディルドリン 0.03 1) 0.01 ND ND ND ND Insecticide　殺虫剤

Atrazine　アトラジン 2 0.01 0.01 ND ND ND ND Herbicide　除草剤

Bentazone　ベンタゾン 30 0.2 0.01 ND ND ND ND Herbicide　除草剤

Carbofuran　カルボフラン 5 0.005 0.01 ND ND ND ND Herbicide　除草剤

Chlodane　クロルデン 0.2 1) 0.01 ND ND ND ND Insecticide　殺虫剤

DDT　DDT 2 1) 0.01 ND ND ND ND Insecticide　殺虫剤

Hexachlorobenzene　ヘキサクロロベンゼン 1 1) 0.01 ND ND ND ND Fungicide　殺菌剤

Lindane　リンデン 2 1) 0.01 ND ND ND ND Insecticide　殺虫剤

Methoxychlor　メトキシクロル 20 - 0.01 ND ND ND ND Insecticide　殺虫剤

Methachlor　メトラクロール 10 - 0.01 ND ND ND ND Herbicide　除草剤

Molinate　モリネート 6 0.005 0.01 ND ND ND ND Herbicide　除草剤

Pentachlorophenol　ペンタクロロフェノール 9 - 0.01 ND ND ND ND Fungicide　殺菌剤

Propanil　プロパニル 20 - 0.01 ND ND ND ND Herbicide　除草剤

Simazine　シマジン 20 0.003 0.01 ND ND ND ND Herbicide　除草剤

Aldoxycarb (deg)　アルドキシカルブ 10 - 0.01 ND ND ND ND Insecticide　殺虫剤

Squalane　スクワラン - - 0.01 ND ND ND ND Feedstock  Cosmetics　化粧品用剤

Diethylphthalate　フタル酸ジエチル - - 0.01 ND ND 0.06 ND Plasticizer　可塑剤

Di-n-butylphthalate　フタル酸ジブチル - 0.2 0.01 ND ND ND ND Plasticizer　可塑剤

Bis(2-ethylhexyl)phthalate　フタル酸2-エチルヘキシル 8 - 0.01 0.01 0.01 0.01 0.012 Plasticizer　可塑剤

Methylpalmitate　パルミチン酸メチル - - 0.01 ND ND ND ND Anti-inflammatory　消炎剤

Stearic acid methyl ester　ステアリン酸メチル -
-

0.01
ND ND ND ND

Feedstock  Nonionic Surfactant
非イオン界面活性剤

Octanol　オクタノール - - 0.01 ND ND ND ND Feedstock  Ester　エステル剤

1-Nonanol　１-ノナノール - - 0.01 ND ND ND ND Feedstock Aroma　芳香剤

3,5-di-tert-Butyl-4-hydroxybenzaldehyde
3,5-ジ-tert-ブチル-4-ヒドロキシベンズアルデヒド

- - 0.01 ND ND ND ND Feedstock 原料油

Bis(2-ethylhexyl) sebacate
セバシン酸ビス(2-エチルヘキシル)

- - 0.01 ND ND ND ND Plasticizer　可塑剤

Dibutylamine　ジブチルアミン - - 0.01 ND ND ND ND Corrosion inhibitor　防腐剤

2,6-Dimethylnaphthalene　2，6－ジメチルナフタレン - - 0.01 ND ND ND ND Feedstock  原料油

1,3-Dimethylnaphthalene　1，3－ジメチルナフタレン - - 0.01 ND ND ND ND Feedstock  原料油

Acenaphthene　アセナフテン - - 0.01 ND ND ND ND Feedstock  fluorescence agent　蛍光剤

ND:Detection limit　ND：検出限界 1)　使用禁止 2) Hardness 硬度 基準値:Ca+Mg;300mg/L (Vietnam), 100mg/L (Japan)

3rd Aug. 8月3日 7th Sep. 9月7日

Heavy metals
重金属類

Pesticides
農薬類

Other Organic
Compounds
その他有機物

Items   項目 Standard
Vietnam

ベトナム基準

Standard
Japan

日本基準

Detection
limit

検出限界

Remarks
備考

Sampling date   採水日
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Table 2 Water quality analysis result about treatment process 

 

Temp
水温

  oC 33.8 32.3 32.9 32.5 32.8 32.9

pH 6.5-8.5 5.8-8.6 7.77 7.48 7.47 7.43 7.41 7.38

DO

溶存酸素
mg/L 7.36 7.12 5.83 6.40 5.03 5.21

Turbidity
濁度

NTU 2 2(Degree) 13.00 17.10 18.80 4.55 0.48 0.26

R-CL
遊離残留塩素

mg/L 0.3-0.5 >0.1
a) 0.06 0.04 0.04 0.00 1.05

E260 Abs 0.094 0.089 0.087 0.055 0.048 0.037

CODMn

化学的酸素要求量 mg/L
2 5   (TOC)

b) 4.64 4.88 4.62 2.86 2.15 1.55

CHCL3

ｸﾛﾛﾎﾙﾑ
200 60 - 8.27 9.43 11.83 10.73 27.57

CHCL2Br

ﾌﾞﾛﾓｼﾞｸﾛﾛﾒﾀﾝ
60 30 - 0.49 0.83 1.66 1.15 5.97

CHCLBr2

ｼﾞﾌﾞﾛﾓｸﾛﾛﾒﾀﾝ
100 100 - <0.2 0.27 0.45 0.21 2.33

CHBr3

ﾌﾞﾛﾓﾎﾙﾑ
100 90 - <0.3 <0.3 <0.3 <0.3 <0.3

T-THM
総ﾄﾘﾊﾛﾒﾀﾝ

100 - 8.76 10.53 13.94 12.09 35.87

NH4-N
ｱﾝﾓﾆｱ態窒素

mg/L 3 0.31 0.25 0.31 0.23 0.08 0.03

NO2-N
亜硝酸態窒素

mg/L 3 0.086 0.025 0.034 0.004 0.003 <0.002

NO3-N
硝酸態窒素

mg/L 50 0.76 0.73 0.90 0.90 0.90 1.43

D-Mn
溶存ﾏﾝｶﾞﾝ

mg/L T-Mn　0.3 T-Mn　0.05 0.012 0.022 0.043 0.049 0.013 0.011

D-Fe
溶存鉄

mg/L T-Fe　0.3 T-Fe　0.3 0.06 0.02 0.02 <0.02 <0.02 <0.02

a)　遊離残留塩素は、基準項目に入っていない。水道法施行規則第17条により、給水栓で0.1mg/L以上に保持することが義務付けられている。

　　水質管理目標値としては、1mg/L以下、おいしい水の要件としては、0.4mg/L以下に設定されている。

b) 日本では2003年まで過マンガン酸カリウム消費量として10mg/Lと設定。2003年以降はTOC 5mg/L  となった。2009年さらにTOC 3mg/Lに強化された。

10   (NO2+NO3)

Standard 

Others
その他

Raw Water
Reservoir

Out
原水調整池出口

3rd Aug.　　8月3日

Standard Vietnam
ベトナム基準

Standard Japan
日本基準

After
Filtration

急速ろ過池後

Treated
water

浄水処理水

After
Sedimentation
凝集沈澱池後

Sampling date　採取日

Items　項目

Raw Water
Reservoir

 In
原水調整池入口

N compounds
窒素化合物類

Heavy metals
重金属類

Unit
単位

Intake
取水

Organic
compounds
有機物質類

μg/L

a) Residual chlorine is not included in standard item in Japan. At water tap must be kept Residual chlorine more than 0.1mg/L. It is duty by no.17 of Water supply Act. 

  The water quality management targeted value set Residual chlorine less than 1mg/L. Good-tasting water is Residual chlorine less than 0.4mg/L. 

b)  In Japan, Potassium permanganate is set to consume 10mg/L until 2003. TOC is set to consume 5mg/L after 2005. Furthermore, TOC is set to consume 3mg/L after 2009 



 

A-121 

Table 3 The result of water quality analysis about water tap 

 

Temp
水温

  oC 32.6 32.0 32.7 32.4 33.1 32.0 32.2 31.6 32.4 32.1 32.6 32.0 33.0 32.5 32.0

pH 6.5-8.5 5.8-8.6 - - - - - - - - - - - - - - -
DO

溶存酸素
mg/L - - - - - - - - - - - - - - -

Turbidity
濁度

NTU 2 2
(Degree)

0.24 0.25 0.25 0.24 0.25 0.25 0.35 0.29 0.50 0.26 0.29 0.39 0.17 0.54 0.34

R-CL
遊離残留塩素

mg/L 0.3-0.5 1
a) 0.50 0.76 0.34 0.24 0.44 0.54 0.64 0.40 0.04 0.10 0.24 0.02 0.04 0.14 0.74

E260 Abs 0.037 0.037 0.036 0.035 0.038 0.037 0.037 0.036 0.038 0.038 0.037 0.036 0.036 0.037 0.039

CODMn

化学的酸素要求量 mg/L
2

5

(TOC)
b) 1.55 1.42 1.48 1.48 1.42 1.48 1.42 1.42 1.42 1.61 1.48 1.55 1.42 1.55 1.42

CHCL3

ｸﾛﾛﾎﾙﾑ
200 60 22.80 35.38 37.44 38.26 26.17 25.88 29.88 39.01 33.05 52.30 43.86 36.01 29.92 30.24 38.64

CHCL2Br

ﾌﾞﾛﾓｼﾞｸﾛﾛﾒﾀﾝ
60 30 8.64 7.81 9.13 9.07 6.69 7.09 7.92 10.50 12.34 13.59 10.58 14.90 12.54 10.73 8.81

CHCLBr2

ｼﾞﾌﾞﾛﾓｸﾛﾛﾒﾀﾝ
100 100 2.76 2.73 3.04 3.11 2.54 2.87 3.23 3.90 4.82 4.96 3.43 5.93 5.38 3.77 3.47

CHBr3

ﾌﾞﾛﾓﾎﾙﾑ
100 90 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

T-THM
総ﾄﾘﾊﾛﾒﾀﾝ

100 34.20 45.92 49.61 50.44 35.40 35.84 41.03 53.41 50.21 70.85 57.87 56.84 47.84 44.74 50.92

NH4-N
ｱﾝﾓﾆｱ態窒素

mg/L 3 0.03 0.02 <0.02 <0.02 0.03 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 <0.02

NO2-N
亜硝酸態窒素

mg/L 3 - - - - - - - - - - - - - - -

NO3-N
硝酸態窒素

mg/L 50 - - - - - - - - - - - - - - -

D-Mn
溶存ﾏﾝｶﾞﾝ

mg/L
T-Mn

0.3
T-Mn
0.05

- - - - - - - - - - - - - - -

D-Fe
溶存鉄

mg/L
T-Fe
0.3

T-Fe
0.3

- - - - - - - - - - - - - - -

a)　遊離残留塩素は、基準項目に入っていない。水道法施行規則第17条により、給水栓で0.1mg/L以上に保持することが義務付けられている。

　　水質管理目標値としては、1mg/L以下、おいしい水の要件としては、0.4mg/L以下に設定されている。

b) 日本では2003年まで過マンガン酸カリウム消費量として10mg/Lと設定。2003年以降はTOC 5mg/L  となった。2009年さらにTOC 3mg/Lに強化された。

T6 T7 T14 T15T8 T9 T10 T11 T12 T13

Organic
compounds
有機物質類

μg/L

3rd Aug.　　8月3日 4th Aug. 　8月4日
Tap　water　　　給水栓

T1 T2 T3 T4 T5

N compounds
窒素化合物類 10

(NO2+NO3)

Heavy metals
重金属類

4th Aug. 　8月4日Sampling date　採取日

Items　項目 Unit　単位
Standard
Vietnam

Standard
Japan

Others
その他

a) Residual chlorine is not included in standard item in Japan. At water tap must be kept Residual chlorine more than 0.1mg/L. It is duty by no.17 of Water supply Act. 

  The water quality management targeted value set Residual chlorine less than 1mg/L. Good-tasting water is Residual chlorine less than 0.4mg/L. 

b)  In Japan, Potassium permanganate is set to consume 10mg/L until 2003. TOC is set to consume 5mg/L after 2005. Furthermore, TOC is set to consume 3mg/L after 2009 
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Table 4 The result of water quality analysis about the THM of WTP 

7th Sep.
9月7日

8th Sep.
9月8日

12nd Nov.
11月12日

12th Nov.
11月12日

CHCl3
ｸﾛﾛﾎﾙﾑ

200 60 8.3 9.4 11.8 10.7 27.6 76.4 49.0

CHCl2Br
ｼﾞｸﾛﾛﾌﾞﾛﾓﾒﾀﾝ

60 30 0.5 0.8 1.7 1.2 6.0 20.2 71.1

CHCLBr2

ｸﾛﾛｼﾞﾌﾞﾛﾓﾒﾀﾝ
100 100 <0.2 0.3 0.5 0.2 2.3 3.5 17.4

CHBr3

ﾌﾞﾛﾓﾎﾙﾑ
100 90 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3 <0.3

T-THM
総ﾄﾘﾊﾛﾒﾀﾝ

100 8.8 10.5 13.9 12.1 35.9 100.1 137.5

Items　　項目
Unit
単位

Raw water
原水調整池

Treated water
浄水

第3回目

THM
ﾄﾘﾊﾛﾒﾀﾝ

μg/L

Treated
water
浄水

第1回目 第2回目

3rd Aug.
8月3日

StandardSample date

Raw water
原水調整池

Treated water
 浄水

Standard
Vietnam

ベトナム基準

Standard Japan
日本基準

Raw water
reservoir in

原水調整池入口

Raw water
reservoir out

原水調整池出口

After
Sedimentation
凝集沈澱池後

After Filtration
急速ろ過池後
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Table 5 The result of water quality analysis about the THM of water tap 

CHCl3

ｸﾛﾛﾎﾙﾑ

CHCl2Br

ﾌﾞﾛﾓｼﾞｸﾛﾛﾒﾀﾝ

CHCLBr2

ｼﾞﾌﾞﾛﾓｸﾛﾛﾒﾀﾝ

CHBr3

ﾌﾞﾛﾓﾎﾙﾑ

T-THM
総ﾄﾘﾊﾛﾒﾀﾝ

CHCl3

ｸﾛﾛﾎﾙﾑ

CHCl2Br

ﾌﾞﾛﾓｼﾞｸﾛﾛﾒﾀﾝ

CHClBr2

ｼﾞﾌﾞﾛﾓｸﾛﾛﾒﾀﾝ

CHBr3

ﾌﾞﾛﾓﾎﾙﾑ

T-THM
総ﾄﾘﾊﾛﾒﾀﾝ

CHCl3

ｸﾛﾛﾎﾙﾑ

CHCl2Br

ﾌﾞﾛﾓｼﾞｸﾛﾛﾒﾀﾝ

CHClBr2

ｼﾞﾌﾞﾛﾓｸﾛﾛﾒﾀﾝ

CHBr3

ﾌﾞﾛﾓﾎﾙﾑ

T-THM
総ﾄﾘﾊﾛﾒﾀﾝ

27.57 6.0 2.3 <0.3 35.9 76.4 20.2 3.5 <0.3 100.1 49.0 71.1 17.4 <0.3 137.5

T1 22.80 8.6 2.8 <0.3 34.2 - - - - - 63.1 55.2 14.1 <0.3 132.4

T2 35.38 7.8 2.7 <0.3 45.9 99.7 20.3 3.3 <0.3 123.3 60.5 92.6 21.4 <0.3 174.5

T3 37.44 9.1 3.0 <0.3 49.6 81.3 13.3 2.1 <0.3 96.7 65.4 77.1 10.8 <0.3 153.3

T4 38.26 9.1 3.1 <0.3 50.4 56.3 11.5 2.2 <0.3 70.0 69.4 102.6 24.8 <0.3 196.8

T5 26.17 6.7 2.5 <0.3 35.4 64.4 15.1 2.2 <0.3 81.8 65.7 78.4 21.9 <0.3 166.0

T6 25.88 7.1 2.9 <0.3 35.8 - - - - - 65.5 118.8 24.1 <0.3 208.4

T7 29.88 7.9 3.2 <0.3 41.0 73.5 15.8 2.3 <0.3 91.5 73.6 94.6 23.2 <0.3 191.4

T8 39.01 10.5 3.9 <0.3 53.4 85.7 15.3 2.3 <0.3 103.3 87.2 107.5 36.9 <0.3 231.6

T9 33.05 12.3 4.8 <0.3 50.2 138.1 23.1 3.0 <0.3 164.2 74.6 91.8 21.1 <0.3 187.5

T10 52.30 13.6 5.0 <0.3 70.9 126.4 21.4 3.0 <0.3 150.8 84.3 101.7 34.6 <0.3 220.6

T11 43.86 10.6 3.4 <0.3 57.9 88.0 18.5 2.7 <0.3 109.2 70.1 90.5 20.2 <0.3 180.8

T12 36.01 14.9 5.9 <0.3 56.8 - - - - - 59.3 88.8 21.6 <0.3 169.7

T13 29.92 12.5 5.4 <0.3 47.8 87.1 16.2 2.3 <0.3 105.6 58.2 62.2 11.5 <0.3 131.9

T14 30.24 10.7 3.8 <0.3 44.7 - - - - - 63.1 70.9 17.1 <0.3 151.1

T15 38.64 8.8 3.5 <0.3 50.9 89.7 15.7 2.9 <0.3 108.2 49.0 71.1 17.4 <0.3 137.5

200 60 100 100 200 60 100 100 200 60 100 100

60 30 100 90 100 60 30 100 90 100 60 30 100 90 100

Standard
Vietnam

ベトナム基準

Standard Japan
日本基準

1回目　(8/3～8/4) 2回目(9/7) 3回目(11/12)

Sampling
Station

Treated Water
浄水

T
ap

 w
at

er
　
給

水
栓

Sampling date
採水日



 

A-124 

【Quality control test for THM measurement】 

THM is measured by gas chromatograph and mass spectrometer with Head-space. Generally, 

measurement error of GC/MS is allow ±20%. Organic measurement can be influenced by test run, so 

laboratory ability of consignee was tried for quality control test. Quality control test was conducted 

recovery test and reproducibility test. Recovery test did that standard solution of measuring object add 

10μg/L to each water sample, and it would figure out recovery rate. Quality control test was conducted 

6 times, so the results are shown at table 4. According to the results, coefficient of variation is 5.6% to 

11.6%, and it is in error range. Reproducibility test did that standard solution were made for each 

target density between 0.5μg/L and 50μg/L, and it would figure out error when these were measured 

5times. According to the results, Chloroform is 10μg, Bromo-dichloromethane is 5μg/L, Di-bromo 

chlomethene and bromoform are 2.5μg/L, the results showed coefficient of variation less than 20%, so 

these results set L as detection limit of each sampling figure. 
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Table 6 Quality control test 

 

・Recovery Test　(10ppb addition)

Compound Run-1 Run-2 Run-3 Run-4 Run-5 Run-6 Ave. RSD

1 Chloroform　ｸﾛﾛﾎﾙﾑ 12.5 10.0 13.2 12.9 10.3 12.4 11.9 1.38

2 Bromodichloromethane　ﾌﾞﾛﾓｼﾞｸﾛﾛﾒﾀﾝ 8.7 7.7 7.9 7.8 10.1 9.2 8.6 0.96

3 Dibromochloromethane　ｼﾞﾌﾞﾛﾓｸﾛﾛﾒﾀﾝ 14.4 12.0 11.5 11.1 11.7 13.1 12.3 1.24

4 Bromoform　ﾌﾞﾛﾓﾎﾙﾑ 9.4 8.5 8.5 8.2 8.8 9.4 8.8 0.49

IS Fluorobenzene　ﾌﾙﾎﾛﾍﾞﾝｾﾞﾝ 20.0 20.0 20.0 20.0 20.0 20.0 20.0

IS 1- Bromo-3-fluorobenzene　1-3ﾌﾞﾛﾓﾌﾙｵﾛﾍﾞﾝｾﾞﾝ 20.0 20.0 20.0 20.0 20.0 20.0 20.0

・Reprodicibility Test

st 0.5 2.5 5 10 20 50

Chloroform　ｸﾛﾛﾎﾙﾑ 1 0 0.01 0.06 0.14 0.28 0.7

DL=10μg/L 2 0 0.02 0.08 0.13 0.27 0.63

3 0 0.02 0.05 0.15 0.3 0.73

4 0 0.02 0.09 0.13 0.28 0.5

5 0 0.02 0.09 0.12 0.27 0.68

Average 0.018 0.074 0.134 0.28 0.648

Standard Deviation 0.0045 0.0182 0.0114 0.0122 0.0904

cv % 24.8 24.5 8.5 4.4 13.9

Bromodichloromethane　ﾌﾞﾛﾓｼﾞｸﾛﾛﾒﾀﾝ 1 0.03 0.06 0.12 0.27 0.59

DL==5μg/L 2 0 0.03 0.09 0.12 0.27 0.6

3 0 0.03 0.06 0.12 0.28 0.65

4 0 0.02 0.08 0.12 0.28 0.58

5 0 0.02 0.09 0.12 0.27 0.68

Average 0.026 0.076 0.12 0.274 0.62

Standard Deviation 0.0055 0.0152 0.0000 0.0055 0.0430

cv % 21.1 20.0 0.0 2.0 6.9

Dibromochloromethane　ｼﾞﾌﾞﾛﾓｸﾛﾛﾒﾀﾝ 1 0 0.04 0.08 0.15 0.35 0.88

DL==2.5μg/L 2 0 0.04 0.1 0.16 0.36 0.9

3 0 0.03 0.09 0.17 0.38 0.91

4 0 0.04 0.11 0.18 0.88

5 0 0.04 0.11 0.15 0.36 0.93

Average 0.038 0.098 0.162 0.3625 0.9

Standard Deviation 0.0045 0.0130 0.0130 0.0126 0.0212

cv % 11.8 13.3 8.0 3.5 2.4

Bromoform　ﾌﾞﾛﾓﾎﾙﾑ 1 0.01 0.03 0.06 0.14 0.26 0.52

DL==2.5μg/L 2 0.01 0.03 0.08 0.13 0.26 0.55

3 0.01 0.03 0.06 0.15 0.27 0.55

4 0.01 0.03 0.07 0.12 0.27 0.52

5 0.00 0.03 0.08 0.12 0.25 0.58

Average 0.008 0.030 0.070 0.132 0.262 0.544

Standard Deviation 0.0045 0.0000 0.0100 0.0130 0.0084 0.0251

cv % 55.9 0.0 14.3 9.9 3.2 4.6  
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【Water quality test at Kitakyushu City Water and Sewer Bureau laboratory】 

Table 6 show that Kitakyushu City Water and Sewer Bureau laboratory measured to bring sample 

from Vietnam. 

Table 7 Water quality analysis result of Intake and Treated water 

 

Unit　単位　:mg/L
Detection

limit
検出限界

Standard
Vietnam

ベトナム基準

Standard
Japan

日本基準

Intake
取水

Treated water
浄水処理水

Cd　ｶﾄﾞﾐｳﾑ 0.0003 0.003 0.003 ND ND
Se　ｾﾚﾝ 0.001 0.01 0.01 ND ND
Pb　鉛 0.001 0.01 0.01 0.001 ND
As　ヒ素 0.001 0.01 0.01 0.003 0.001

Cr
6+　6価ｸﾛﾑ 0.001 0.05 0.05 ND ND

Zn　亜鉛 0.004 3 1.0 ND ND
Al　ｱﾙﾐﾆｳﾑ 0.004 0.2 0.2 0.33 0.042
Fe　鉄 0.01 0.3 0.3 0.5 ND
Cu　銅 0.001 1 1.0 0.002 0.002
Na　ﾅﾄﾘｳﾑ 1 200 200 12 12
Mn　ﾏﾝｶﾞﾝ 0.001 0.3 0.05 0.075 ND
Sb 0.001 0.005 0.02 ND ND
Ni　ﾆｯｹﾙ 0.001 0.02 0.02 0.001 ND
F　ﾌｯ素 0.05 1.5 0.8 0.27 0.26
B　ﾎｳ素 0.004 0.3 1.0 0.02 0.024

CL
-　塩化物ｲｵﾝ 1 250 200 16 24

SO4
2-　硫酸ｲｵﾝ 1 － － 23 24

Hardness　硬度 7 300 10-100 97 102

Ca
2+　ｶﾙｼｳﾑｲｵﾝ 1 29 31

Mg
2+　ﾏｸﾞﾈｼｳﾑｲｵﾝ 1 6 6

Organic
compound
有機物質

TOC　総有機炭素 0.3 3 4.7 2.4

ND：not Detect　検出限界以下

Items　項目

Heavy metals
重金属類

Ions
イオン類
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Appendix 6-13. Decision for U-BCF capacity and hydraulic accounting  

1. Capacity of Inflow Well（Receiving well） 
 

Inflow Well capacity shall be 385m3，and retension time shall be 5.5 minutes 

 
It is necessary to take more retension time for the Inflow Well to reduce inflow water-level fluctuation, 

because flowing to Upward Biological Contact filter (hereinafter U-BCF) from Inflow Well is planned by a 
open channel. Therefore retension time of Inflow Well for this project take retension time more than five 
minutes. 

The size of Inflow Well is lenght 9.1m＊width 5.5m＊height 8.4m＊ (effective depth 7.7m) due to the 
figure considered from construction of whole filter. Thus, the capacity of Inflow Well is 385m3（=9.1m＊

5.5m＊7.7m） 
Retension time is as follows ; 
385m3÷69.4m3/min*1＝5.5(minutes) 

Note.＊1：100,000m3/day＝69.4m3/min 

 
2. Calculation of Area and Numbers of U-BCF 

 

Filter bed area of U-BCF shall be 309m2. The unit of it shall be 8. Each area of it shall be 38.7m2. 

 
 

 Filter bed area of U-BCF is determined by the filtered water and linar velocity. The fomula is as below. 
  A＝Q/V 

Where. A：The total area of filter bed（m2） 
 Q：Required filtered water（100,000ｍ3/day） 
 V：Filtering velocity（LV＝10h-1

×1.35m＝13.5m/h＝324m/day） 
  So that A＝100,000m3/day÷324ｍ/day＝308.9m2 ≒ 309m2 

 
【Filter bed area for a unit of U-BCF】 
・Filtered water  90,000～120,000ｍ3/day 
① Filtering velocity is 120ｍ/day  

・ Filter bed area for a unit of U-BCF＝（90,000～120,000m3/day） 
       ÷120m/day÷（14－2）unit＝（750～1,000m2）÷12 unit 
 ＝62.5～83.3m2 
 

② Filtering velocity is 320ｍ/day . 
・ The number＝（14－2）unit÷（324/120）m/day＝4.4≒5 unit → 6 unit 
・ Generally,an even number is better (preferable) for the unit of U-BCF, because it becomes 

advantageous in structure and for equipment installation. 
・ Calculation for filter bed area of a unit of U-BCF＝（90,000～120,000m3/day） 

÷324m/day÷6 unit＝（277.8～370.4m2）÷6 unit 
＝46.3～61.7m2 

More than 6 units are necessary because the linear velocity of U-BCF spare unit rises during the 
backwashing. The calculation below show the comparison of differrent units of U-BCF 6, 8, and 10. 
Flow of U-BCF Q＝100,000m3/day，filtering velocity 324m/day  the numbers of unit are finally decided as 
eight(8). 
Each filter bed area is calculated as shown below. 
309m2÷8 unit＝38.6m2/unit 
L×W＝6.8m×5.7m≒38.7m2 
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3. Characteristic and thickness of granular activated carbon 
 

Granular activated carbon shall be effective size 0.5mm，uniformity coefficient 1.4，specific 
gravity 2.0，and thickness of filter bed is 1.35m. 

This project choice the granular activated carbon which have equipped in Kitakyushu and other cities. 
 

4. Arrangement of supporting gravel bed 

Gravel bed thikness shall be 300mm. 

 
The following gravel layer arrangement (see Table 1) is used for this study, which is evaluated by 

Kitakyushu city by the actual experiment. 

Table 1 Arrangement of supporting gravel thickness 

Practicle filter layer thickness 

φ2～4mm 
4～7mm 

7～12mm 
12～20mm 

75mm 
〃 
〃 
〃 

Total 300mm 

 
5. Study of trough position  

 

The height shall be 2.25m between Surface of filter bed and upper trough edge. 

 
The position of trough shall be required to set that air backwashing works effectively and suspended solid 

peeled off from filter media can be discharged promptly. Therefore, trough position is set as required space 
for air-backwashing{0.9m(actual experiment)} plus thickness required for discharging backwash 
water(1.35m).  

Drain pipe

Filter layer=1.35m

Air＋Inlet Flow

Ｌ 0A=0.25m

Ｌ 0 

Filtration layer thickness=1.35m

Ｌ＝2.25m

When water flow expanding layer thicknessＬ
0AE

=0.90m Ｌ0E =0.65m

1.35m

Drain after stopping 
the biological 
contact filtration
layer

0.6m

When washing for expanding layer

 

Figure 1 Washing drain pipe and when washingexpandinglayersurface 
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6. Interval of each trough 
 

Interval of each trough shall be 1.7m. 

 
In this project, the number of trough is 4, and the unit width is 6.8m. Thus, Interval of Trough shall be 

“S=6.8m ÷4=1.7m”. The expansion rate of activated carbon is 48%, so fluidized bed is “h=1.35m×

1.48m=2.00”. Thus,the top of Biological Contact Filtration layershall be “h＝2.00m－1.35m＝0.65m”. 
The length from the top of fluidized bed to the top of trough is “Lw＝2.25m－0.65m＝1.6m”. and “S/L＝

1.7/1.6＝1.06＜π”. This arrangement will be Ok because S/L<π. 

流 動 層 

Ｓ ＝ 2 . 0 m 

Ｌ ＝ 1 . 6 0 m 

Fluidized bed

1.7m

 
 

7. Size of trough 
 

Size of trough shall be length 4.7m ×width 40cm×height 40cm. 

 
Decision of size of trough result from maximal flow and more additional 10% of maximal flow. 
In this project set 4 trough in the filter bed area, discharge of 1 trough is as below 
 

・ Quantity of treated water    ＝100,000m3/day 

・ Quantity of treated water for a series of U-BCF＝100,000m3/day÷8unit＝12,500m3/unit 

・ Designed treated water  ＝12,500m3/day×1.2（additional of 10%）＝13,750m3/day＝9.55m3/

min 

・ 1 trough’s designed quantity of treated water＝9.55m3/min÷4 trough＝2.4m3/min＝0.04m3/ｓ 
 
 
 
 
 
 
 
 

 

Figure 2 Schematic chart of trough 

ｈ0

ｈ ｉ

ｈe

ＢＬ
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Trough width, length and slope conditon is as shown below before caluculation h0. 
 
Width: 0.4m 
Length: L=6.2m(=5.7m + 0.5m) 
Slope: i=0 (0 is conidered for safety.) 
 
According to this condition, h0 is calculated as shown below. 
 
① Millor’s Formula 
   h0＝｛0.04/(1.05×0.4)｝2/3

＝0.12/3
＝0.215 ≒ 0.22m  

 
② Camp’s Formula 

 

１／３

２

２

Ｃ
0.49.8

0.041.1
３＝ｈ 











 

    ＝1.732×0.001221/3
＝ 0.185 ≒ 0.19m  

 
③ Nakagawa’s Formula 

 

１／３

２

２

Ｃ
0.49.8

0.041.1
1.6＝ｈ 











 

     ＝1.6×0.001221/3
＝ 0.171 ≒ 0.18m  

 
Result is width 0.4m, height 0.4m. Width result from 0.22m of trough water depth which is calculated by 
Millor’s Formula 

 
8. Study of inflow pipe diameter from raw water 

 
Inflow pipe diameter from raw water shall be φ400mm, and 

shall be to set up flow meter and motor-operated valve.  
 
Inflowing entrance channel of Inflow well to channel from raw water control discharge with flow meter 

and motor-operated valve because it must keep same filtering velocity, so it takes pipe arrangement in inflow. 

Table 2 Velocity of each pipe size 

Conditiion 
Diameter 

Numer of 
unit 

Inflow for a unit 
sectional area 

of pipe 
Inflow 

velocity Evaluation
（mm） （unit） （m3/day） （m3/s） （m2） （m/s） 

generally 

φ350 8 12,500 0.1447 0.096 1.51 

φ400 8 12,500 0.1447 0.126 1.15 〇 

φ450 8 12,500 0.1447 0.159 0.91 

φ500 8 12,500 0.1447 0.196 0.74 

Washing 
for a unit 

φ350 7 14,285 0.1653 0.096 1.72 

φ400 7 14,285 0.1653 0.126 1.31 〇 

φ450 7 14,285 0.1653 0.159 1.04 

φ500 7 14,285 0.1653 0.196 0.84 
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+14.800

流入水路

+13.500

トラフ天端

←活性炭層　ha=1.35m

←砂利層　hg=0.3m
←下部配水装置　hd=0.17m

M

H
=
1
,3

50

活性炭接触
ろ過池

原水流入管
φ400DCIP

原水渠

Entrance channel

Inflow pipe

Activated carbon 
contact filter

Upper edge of trough

Activated carbon layer
ha=1.35m

Gravel layer  hg=0.3m

Underdrain system 
hg=0.17mRaw water

conduit

 

Figure 3 Arrangement plan of inflow pipe from raw water 

 
9. Calculation of U-BCF’s discharge pipe diameter of channel from raw water 
 

U-BCF’s discharge pipe diameter of channel from raw water shall be φ350mm, and shall 
be to set up manual valve and motor-operated valve. 

 
＜Calculation for capacity of contact filter＞ 
Trough ： 11.9m3 ＝6.8m×5.7m×0.4m[height] 
 －0.4m×0.4m×5.7m×4unit [trough] 
Between trough and activated carbon ： 71.7m3＝6.8m×5.7m×(2.25m－0.4m) 
Activated carbon ： 31.4m3 ＝6.8m×5.7m×1.35m×0.6[porosity] 
Gravel distribution equipment： 7.3m3＝6.8m×5.7m×0.47m×0.4[porosity] 
Pressureconduit ： 83.5m3 ＝6.4m×5.6m×2.33m[Pressure conduit height] 

Total 206m3 
 
In this project adopt φ350mm because this project care about economical efficiency and space of pipe 

gallery. 

Table 3 Discharge time of each diameter of contact filter drain pipe 

Discharge area 
Discharge time（min） 

φ300mm φ350mm φ400mm φ450mm 

Upper trough 
edge 

～ 
Down trough 

edge 
2.5 1.8 1.3 1.0 

Down trough 
edge 

～ 
Upper activated 

carbon edge 
17.1 11.8 8.5 6.5 

Subtotal 19.6 13.6 9.8 7.5 

Upper activated 
carbon edge 

～ 
Down activated 

carbon edge 
8.2 5.7 4.1 3.1 

Down activated 
carbon edge 

～ 
Grvel and down 

device edge 
2.0 1.4 1.0 0.8 

Grvel and down 
device edge 

～ 
Inside pressure 

conduit 
29.0 20.2 14.6 11.0 

 Total  58.8 40.9 29.5 22.4 

Evaluation  〇   
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10. Consideration of weep drain pipe diameter of U-BCF’s upper activated carbon 
 

U-BCF’s weep drain pipe diameter shall be φ300mm, and shall be to set up 
manual valve and motor-operated valve. 

 
Weep drain pipe diameter shall be used φ300mm that velocity is a little bit more slowly, and Discharge 

time of φ300mm is longer than others. 

Table 4  Show discharge time of each diameter of contact filter weep drain pipe diameter 

Discharge area 
Discharge time（min） 

φ300mm φ350mm φ400mm φ450mm 

Upper trough 
edge 

～ 
Down trough 

edge 
2.5 1.8 1.3 1.0 

Down trough 
edge 

～ 
Upper activated 

carbon edge 
8.4 5.8 4.2 3.2 

Total 10.9 7.6 5.5 4.2 

Evaluation 〇    

 
11. Consideration of washing discharge pipe diameter of U-BCF 

 

U-BCF’s washing discharge diameter shall be φ350mm, and shall be to set up manual valve 
and motor-operated valve. 

 
Washing discharged water shall be 12,500m3/day（0.145m3/ｓ）per filter, this figure is as same as quantity of 
treated water. Washing discharged pipe is used at washing filter bed. 

Diameter of washing discharged shall be φ350mm by hydraulic accounting. 
Flow velocity: V＝0.145m3/s÷（3.14×0.352/4）＝1.51m/s 
Discharging is to existing drain of filter washing. 
 

12. Consideration of chemical feeding drain pipe diameter of contact filter. 
 

Chemical feeding drain pipe diameter shall be φ150mm, and shall be to set up manual valve. 

 
Drain pipe must set φ350mm and for chemical feeding. Chemical feeding drain pipe is for wastewater 

after cleaning by chemical (hypochlorous acid) in U-BCF. 
When diameter is φ150mm, drain time is calculated about 12 minutes. The figure is appropriate drain 

time, so diameter shall be φ150mm. 
Discharging is to existing drain of filter washing. 
 

13. Inflet conduit specifications 
 

Inflet conduit specifications is as shown below. 
  The first: Q＝50,000m3/day，width 1.8m, depth 0.5m，height 1.2m 
 The second Q＝25,000m3/day，width 1.3m，depth 0.5m，height 1.2m 

 
Inlet conduit between Inflow Well and contact filter set two systems. One system shall be 5,000m3/day, 

it is desigend flow distriblusion atFigure 4. 
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Figure 4 Arrangement plan of inflet conduit 

 
1) Hydraulic accounting for the first Entrance channel   
Condition:    Inflow Q0＝100,000m3/day＝69.4m3/min 

    1/2 of Q0  Q1＝50,000m3/day＝34.7m3/min 
   Width of channel  B＝1.75m 1.80m 1.85m 1.90m 

Coefficient of roughness of asphalt gutter   n＝0.013 
 

Hydraulic accounting is conducted with fixing hydraulic gradeline at  1/3,000, changing width of 
channel 1.75m, 1.80m, 1.85m, and  1.90m. As the result, depth which is able to flow 50,000m3/day is 
calculated as shown in table 22.  

In this project adopt 1.8m(depth 0.5m). 
 

Table 5 Hydraulic accounting of each the water cross section of the first entrance channel of U-BCF 

1.75 ｍ 1.80 ｍ 1.85 ｍ 1.90 ｍ

▽ ▽ ▽ ▽

1.75 1.80 1.90

　Water flow   Ｑ（m3/day） 50,000 50,000 50,000 50,000

  Coefficient of roughness 　 n 0.013 0.013 0.013 0.013

　Channel width　　 Ｂ(m) 1.75 1.80 1.85 1.90  

　Depth　　　 ｈ(m) 0.51 0.50 0.49 0.48   

　Flow area　   Ａ(m2） 0.893 0.900 0.907 0.91  

　Side length　   ｓ(m) 2.8 2.8 2.8 2.9  

　Hydraulic mean depth　  R=A/s 0.322 0.321 0.320 0.319  

(1/x) Ｎ Ｄ v Ｑ(m3/S) Ｑ(m3/day) v Ｑ(m3/S) Ｑ(m3/day) v Ｑ(m3/S) Ｑ(m3/day) v Ｑ(m3/S) Ｑ(m3/day)

600 4.117 0.3111 1.509 1.347 116,381 1.506 1.355 117,072 1.503 1.362 117,677 1.499 1.367 118,109

1,000 3.209 0.3192 1.165 1.040 89,856 1.163 1.047 90,461 1.16 1.052 90,893 1.158 1.056 91,238

1,500 2.64 0.3292 0.948 0.846 73,094 0.946 0.851 73,526 0.944 0.856 73,958 0.942 0.859 74,218

2,000 2.304 0.3393 0.818 0.73 63,072 0.816 0.734 63,418 0.815 0.739 63,850 0.813 0.741 64,022

2,500 2.076 0.3494 0.729 0.651 56,246 0.728 0.655 56,592 0.726 0.658 56,851 0.724 0.66 57,024

3,000 1.909 0.3595 0.663 0.592 51,149 0.662 0.596 51,494 0.66 0.598 51,667 0.659 0.601 51,926

3,500 1.781 0.3695 0.612 0.546 47,174 0.611 0.55 47,520 0.609 0.552 47,693 0.608 0.554 47,866

Evaluation ◎

0.565
 Hydraulic
 gradient

Ｒ^0.5 0.567 0.567 0.566

Condition of width of channel

1
.0

1

1
.0

0

0
.9

9

0
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8

0
.5

1

0
.5

0

0
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0
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Water cross section
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2) hydraulic accounting for the second Entrance channel  
Condition Infolow Q0＝100,000m3/day＝69.4m3/min 

1/4 of Q0 Q2＝25,000m3/day＝17.36m3/min 
Width of channel B＝1.1m 1.2m 1.3m 1.4m 
Coefficient of roughness of asphalt gutter n＝0.013 
 

Hydraulic accounting is conducted with fixing hydraulic gradeline at  1/3,000, changing width of 
channel 1.1m, 1.2m, 1.3m, and 1.4m. As the result, depth which is able to flow 25,000m3/day is calculated as 
shown inTable 6.  

In this project adopt 1.3m(depth 0.48≒0.5m). 
 

Table 6 Hydraulic accounting of each the water cross section of the second entrance channel of U-BCF 

1.10 ｍ 1.20 ｍ 1.30 ｍ 1.40 ｍ

▽ ▽ ▽ ▽

1.10 1.20 1.40

　Water flow  　　　 Ｑ（m3/日） 25,000 25,000 25,000 25,000

　Coefficient of roughness 　 n 0.013 0.013 0.013 0.013

　Channel width　　 Ｂ(m) 1.10 1.20 1.30 1.40  

　Depth　　　 ｈ(m) 0.52 0.50 0.48 0.45   

　Flow area　   Ａ(m2） 0.572 0.600 0.624 0.63  

　Side length　   ｓ(m) 2.1 2.2 2.3 2.3  

　Hydraulic mean depth　  R=A/s 0.267 0.273 0.276 0.274  

(1/x) Ｎ Ｄ v Ｑ(m3/S) Ｑ(m3/day) v Ｑ(m3/S) Ｑ(m3/day) v Ｑ(m3/S) Ｑ(m3/day) v Ｑ(m3/S) Ｑ(m3/day)

600 4.117 0.3111 1.328 0.76 65,664 1.348 0.809 69,898 1.358 0.847 73,181 1.352 0.852 73,613

1,000 3.209 0.3192 1.025 0.586 50,630 1.041 0.625 54,000 1.049 0.655 56,592 1.043 0.657 56,765

1,500 2.64 0.3292 0.833 0.476 41,126 0.846 0.508 43,891 0.853 0.532 45,965 0.848 0.534 46,138

2,000 2.304 0.3393 0.719 0.411 35,510 0.73 0.438 37,843 0.735 0.459 39,658 0.732 0.461 39,830

2,500 2.076 0.3494 0.64 0.366 31,622 0.65 0.39 33,696 0.655 0.409 35,338 0.652 0.411 35,510

3,000 1.909 0.3595 0.582 0.333 28,771 0.591 0.355 30,672 0.595 0.371 32,054 0.592 0.373 32,227

3,500 1.781 0.3695 0.537 0.307 26,525 0.545 0.327 28,253 0.549 0.343 29,635 0.546 0.344 29,722

Evaluation ◎

 Hydraulic
gradient
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14. Size of outlet conduit 
 

Outlet conduit is width 2.1m, depth 0.7m. 

 
Hydraulic accounting is conducted with amount of inflow at 100,000m3/day(＝12,500m3/day×8point), 

changing width of channel 1.9m, 2.0m, 2.1m, and 2.2m. The result is as shown in table 24.  
In this project care about height of pipe gallerty and pipe arrangement, so outlet conduit shall be 2.1m, 

depth 0.7m. 
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1) Hydraulic accounting of U-BCF’s channel 
Condition Inflow Q0＝100,000m3/day＝69.4m3/min 

Width B＝1.9m 2.0m 2.1m 2.2m 
Coefficient of roughness of asphalt gutter  n＝0.013 
 

Hydraulic accounting is conducted with fixing hydraulic gradeline at 1/3,000, changing width of channel 
1.9m, 2.0m, 2.1m, and 2.2m. As the result, depth which is able to flow 25,000m3/day is calculated as shown 
in table 24.  

In this project adopt 2.1m(depth 0.7m). 
 

Table 7 Hydraulic accounting of each the water cross section of the effluent channel of U-BCF 

1.90 ｍ 2.00 ｍ 2.10 ｍ 2.20 ｍ

▽ ▽ ▽ ▽

1.90 2.00 2.10 2.20

　Water flow  　　　 Ｑ（m3/日） 100,000 100,000 100,000 100,000

　Coefficient of roughness 　　  n 0.013 0.013 0.013 0.013

　Channel width　　 Ｂ(m) 1.90 2.00 2.10 2.20  

　Depth　　　 ｈ(m) 0.77 0.73 0.70 0.67   

　Flow area　   Ａ(m2） 1.463 1.460 1.470 1.47  

　Side length　   ｓ(m) 3.4 3.5 3.5 3.5  

　Hydraulic mean depth　  R=A/s 0.425 0.422 0.420 0.416  

(1/x) Ｎ Ｄ v Ｑ(m3/S) Ｑ(m3/day) v Ｑ(m3/S) Ｑ(m3/day) v Ｑ(m3/S) Ｑ(m3/day) v Ｑ(m3/S) Ｑ(m3/day)

600 4.117 0.3111 1.817 2.658 229,651 1.808 2.64 228,096 1.803 2.650 228,960 1.791 2.64 228,096

1,000 3.209 0.3192 1.404 2.054 177,466 1.398 2.041 176,342 1.393 2.048 176,947 1.385 2.041 176,342

1,500 2.64 0.3292 1.144 1.674 144,634 1.138 1.661 143,510 1.135 1.668 144,115 1.127 1.661 143,510

2,000 2.304 0.3393 0.988 1.445 124,848 0.983 1.435 123,984 0.98 1.441 124,502 0.974 1.436 124,070

2,500 2.076 0.3494 0.881 1.289 111,370 0.877 1.28 110,592 0.874 1.285 111,024 0.868 1.279 110,506

3,000 1.909 0.3595 0.802 1.173 101,347 0.798 1.165 100,656 0.796 1.170 101,088 0.791 1.166 100,742

3,500 1.781 0.3695 0.741 1.084 93,658 0.737 1.076 92,966 0.735 1.080 93,312 0.73 1.076 92,966

Evaluation ◎

 Hydraulic
 gradient

Ｒ^0.5 0.652 0.650 0.648 0.645

Condition of width of channel

Water cross section 0
.7

7

0
.7

3

1
.2

0

1
.1

7

0
.7

0

0
.6

7

1
.2

3

1
.2

7

 
 

15. Consideration of air vent pipe diameter at channel from raw water  
 

Channel from raw water of U-BCF is not installed 

 
In this project, this vertical shaft is not only for cleaning but also for air extubation because it will 

construct in contact with filter the filter for directly to enter the channel from raw water. In this way, Channel 
from raw water do not need air vent pipe. 

 
16. Consideration of adjustment for air backwashing volume 
  

Inflow pipe
from raw water

Vertical shaft 
for cleaning
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Adjustment for air backwashing volume control rotation rate of brower. 

 
Performing condition of air backwashing brower different blow volume from backwashing by air and 

backwashing by air and water. In addition, necessary discharge pressure of blower is different for each time 
because the water level in the activated carbon adsorption tank rises in the backwashing by air and water. 

 

Washing process Air volume Water level in the activated carbon 

Air washing 40m3/min（0.7m3/min/m2） No fluctuation 

Air and water washing 28m3/min（057m3/min/m2） Rising  

 
 

17. Consideration of biological activated carbon blower for washing and diffuser pipe 

 

Biological activated carbon blower for washing specification shall be 28ｍ3/min×5mAq(49kPa)×37kW×2
（one is for spare）, and it shall be Roots Brower. diffuser pipe shall be φ200mm of SUS pipe. 

 
・ If pipe diameter is φ200mm, pipe length is 50m, blow volume is 28m3/min, and temperature is 40℃, 

these calculation is shown as below. 

   
２２

＝
Ｑ

Ｖ＝
0.260

824

d60

4





＝14.86m/s 

   H1＝1.293×
Ｔ

273
×4・ｆ・

ｄ

l
・

2g

２Ｖ
 

    ＝1.293×
313

273
×4×0.0059×

0.2

50
×

2g

86.41 ２

 

    ＝113mmAq＝0.113mAq 
   H2＝400mmAq＝0.4mAq 
 
 Total losses H＝H0＋H1＋H2 
      ＝4.07＋0.113＋0.4＝4.583mAq 
 

From the above、when discharge pressure of shall be 5.0mAq（9.7914×5=49kPa）within allowance, shaft 
power should be 37kW  by from manufacturer’s material (Chapter 6）, and sound level should be about 
86dB. 
 

18. Capacity of outflow well 

 

Capacity of outflow well shall be 133m3,, and retention time shall be 1.9 minutes. 

Retention time in the outflow well is more than 1.5 minutes. 

If size of the outflow shall be length 5.7m×width 4.5m×height 7.2m（effective depth is 5.2m）, the

capacity should be 133m3（=5.7m×4.5m×5.2m）.  

retention time shall be 133m3÷69.4m3/min＊1＝1.9 minutes. 

＊1：100,000m3/day＝69.4m3/min 
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Appendix6-14. Initial cost of the removal methods for ammonia nitrogen 

It shall indicate the calculation basis of the initial cost for Biological activated carbon contact filtration, 
Honeycomb type contact aeriation and Rotaring disk biological contactor of the removal methods for 
ammonia nitrogen. 

Table 1 Comparison table of the initial cost for the removal methods for ammonia nitrogen 

Unit：thousand yen 

Activated carbon
contact prcess

Honeycomb type
contact aeration process

Rotating disk
biological contactor process

100,000m
3
/d 100,000m

3
/d 100,000m

3
/d

Condition of Detention time
in contact reactor

8minutes 2hours 2hours

Biological contact pond
construction work

－ 1,042,000 758,000

Biological contact filter
construction work

421,000 － －

Advanced treatment facilities
equipement construction work

817,000 856,000 898,000

Pipe installation 28,000 28,000 28,000

Electric works 300,000 250,000 200,000

Total 1,566,000 2,176,000 1,884,000

Expense(40%) 626,000 870,000 754,000

Total cost 2,192,000 3,046,000 2,638,000

Demacation
for construction work
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Appendix 6-15. Cost estimation for comparison of the water transmission methods 

Regarding the water transmission methods to the U-BCF, for Plan1（Installation the pump beside U-BCF）
and Plan2（Replacement the pump in the intake pumping station）, the comparison result of the cost 
estimation shall be shown as follows. 

Table 1  Cost estimation table for comparison of the water transmission methods 

Unit：thousand yen 

lifting pump plan Intake pump  plan

100,000m
3
/d 100,000m

3
/d

Intake pump facilities construction － 251,000

Lifting Pump facilities construction 232,000 －

Contact filter tank 359,000 359,000

Construction for advanced
water treatment facilities

817,000 817,000

Pipe installation 28,000 28,000

Electrical work 434,000 539,000

Total 1,736,000 1,780,000

Expense(40%) 694,000 712,000

Total 2,430,000 2,492,000

Demacation for construction work
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Appendix06-16. Calculation basis of Operation and Mainteanance cost 

Calculation of Operation and Maintenance cost for 1,In case the Project is not implemented. 2,In case the本
Project is implemented (Before and after ADB-loan facility expansion). 
 

1.In case of the Project is not implemented 

Table 1 Bill of quantities for Operation and Maintenance 

Volume Operating time Quantity

kwh/year Hour kwh/year

Intake pump 130.0 3.00 24.0 3,416,400

Intermediate pump 195.6 1.67 24.0 2,858,504

Distribution pump 253.9 2.94 24.0 6,541,320

Treatment amount Average injection Reduction rate Quantity

m
3
/day g/m

3
% kg/year

PAC 125,000 11.54 0.0 526,513

Clorine 125,000 2.00 0.0 91,250

Unit

Chemical injection

 
 
 The daily treatment amount average is assumed as 125,000m3/day, based on the 2013 record. 
 Existing pump capacity was carried out the calculation as shown in Table 2. 
 Chemical injection rate used the records of the past ten years of An Duong WTP. 
 Existing intermediate pump and distribution pump unit was calculated by the ratio of the water flow. 

 

Table 2 Operation and Maintenance Cost without Project Implementation 

Unit Cost
VND million VND JPY

kwh/year 3,416,400 1,388 4,742 22,998,522

PAC kg/year 526,513 9,150 4,818 23,365,308

Chlorine kg/year 91,250 11,200 1,022 4,956,700

kwh/year 2,858,504 1,388 3,968 19,242,878

kwh/year 6,541,320 1,388 9,079 44,034,858

Water Treatment Cost in An Duong WTP 23,629 114,598,266

Distribution Pump

Items unit Quantity
Cost

Intake Pump

Chemical Injection

Raw Water Pump
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2.In case the Project is implemented 

Table 3 Bill of quantities for Operation and Maintenance 

Volume Operating time Quantity

kwh/year Hour kwh/year

Intake pump 170.0 3.00 24.0 4,467,600

Intermediate pump 195.6 1.67 24.0 2,858,504

Distribution pump 253.9 2.94 24.0 6,541,320

Treatment amount Average injection Reduction rate Quantity

m
3
/day g/m

3
% kg/year

PAC 100,000 11.54 28.50 406,468

Clorine 100,000 2.00 27.10 71,467

Unit

Chemical injection
 

 
 The daily treatment amount average is assumed as 125,000m3/day, based on the 2013 record. The daily 

treatment amount average for U-BCF is assumed as 100,000m3/day. 
 Intake pump capacity is calculated by the total of the existing pump capacity and the replaced pump 

capacity as shown in Table 5. 
 Chemical injection ratio used the record of the past ten years of An Duong WTP. 
 Chemical reduction ratio uded the record of Vinh Bao WTP. 
 Existing intermediate pump and distribution pump unit was calculated by the ratio of the water flow. 

 

Table 4 In case the Project is Implemented(Before ADB-loan facility expansion) 

Unit Cost

VND million VND JPY

kwh/year 4,467,600 1,388 6,201 30,074,990

Electrical kwh/year 23,579 1,388 33 158,729

Acivated Carbon
Supplementation m3/year 29.4 17,750,150 522 2,530,994

Mechanical
Maintenance m3 36,500,000 20 730 3,540,500

PAC kg/year 406,468 9,150 3,719 18,038,018

Chlorine kg/year 71,467 11,200 800 3,882,087

kwh/year 2,858,504 1,388 3,968 19,242,878

kwh/year 6,541,320 1,388 9,079 44,034,858

Water Treatment Cost in An Duong WTP 25,052 121,503,054

U-BCF

Chemical Injection

Raw Water Pump
Distribution Pump

Items unit

Intake Pump

Quantity
Cost

 
 

Table 5 In case the Project is Implemented(After ADB-loan facility expansion) 

Unit Cost

VND million VND JPY

kwh/year 4,467,600 1,388 6,201 30,074,990

Electrical kwh/year 23,579 1,388 33 158,729

Acivated Carbon
Supplementation m3/year 29.4 17,750,150 522 2,530,994

Mechanical
Maintenance m3 36,500,000 20 730 3,540,500

PAC kg/year 406,468 9,150 3,719 18,038,018

Chlorine kg/year 71,467 11,200 800 3,882,087

kwh/year 6,541,320 1,388 9,079 44,034,858

Water Treatment Cost in An Duong WTP 21,085 102,260,176

U-BCF

Chemical Injection

Distribution Pump

Items unit Quantity
Cost

Intake Pump
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Appendix-7 References 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Data No. Title of Data Detailed Contents
Agents where data was

collected

Data 1 Application for Japanese Grant Aid Assistance Documents submitted to Japanese Government 1 booklet A-4 Copy Hai Phong Water

Data 2 Haiphong Statistical Yearbook 2013
Data related to population, industry and
agricuture etc

1 booklet A-4
Binded
Book

Haiphong Publishing
House

Data 3 Daily water supply demand in An Duong Covers 2012 to 2014 1 File Data File Copy Hai Phong Water

Data 4
Chemical consumption of PAC and Clorine at Vinh Bao
WTP

Covers 2013 to 2014 1 File Data File Copy Hai Phong Water

Data 5
Chemical consumption of PAC and Clorine at An Duong
WTP

Covers 2004 to 2014 1 File Data File Copy Hai Phong Water

Data 6 Power Tariff Power Tariff Table 1 File Data File Copy Hai Phong Water

Data 7 Electrical power consumption at An Duong WTP Covers 2012 to 2014 1 File Data File Copy Hai Phong Water

Data 8 Water supply area map An Duong WTP 1 File Data File Copy Hai Phong Water

Data 9 Water supply pipe line map An Duong WTP 1 File Data File Copy Hai Phong Water

Data 10 Master plan of urban development An Duong District 1 File Data File Copy Hai Phong Water

Data 11 Facility summary of Quan Vinh Intake and An Duong WTP 1 File Data File Copy Hai Phong Water

Data 12 Budget Documents Covers 2014 to 2015 1 File Data File Copy Hai Phong Water

Data 13 Daily maximum watar supply demand An Duong WTP　Covers 2009 to 2014 1 File Data File Copy Hai Phong Water

Data 14 O&M cost
An Duong WTP and Vinh Bao WTP 　Covers
2009 to 2013

1 File Data File Copy Hai Phong Water

Data 15 Personel expense An Duong WTP　Covers 2009 to 2013 1 File Data File Copy Hai Phong Water

Data 16 Non revenue water ratio An Duong WTP　Covers 2009 to 2013 1 File Data File Copy Hai Phong Water

Data 17 Manthly water supply demand and revenue water demand An Duong WTP　Covers 2009 to 2013 1 File Data File Copy Hai Phong Water

Data 18 Organization chart at An Duong An Duong WTP 1 File Data File Copy Hai Phong Water

Data 19 Organization chart at Hai Phong Water 1 File Data File Copy Hai Phong Water

Data 20
Capacity, watre supply population and water supply house at
each WTP

1 File Data File Copy Hai Phong Water

Data 21 Water Tariff Covers 2014 to 2016 1 File A-4 Copy Hai Phong Water

Data 22 Operation manual at An Duong WTP 1 File A-4 Copy Hai Phong Water

Appendix 7-1　List of collected Data

Forms of Data
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