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DAY 1 – Monday, January 30, 2023 

1. REGISTRATION

08:30 - 09:30  Conference Room A1 in KUMAMOTO-JO HALL 

  09:10 -  Meeting with Mayor of Kumamoto City (National Representatives) 

2. OPENING CEREMONY

  09:30 - 09:35  Kazufumi Onishi, Mayor of Kumamoto City 

  09:35 - 09:40  Hideyuki Aoki, Executive Director of Japan Water Works Association 

  09:40 - 09:45   Yang-Long Wu, Secretary General of Chinese Taiwan Water Works Association 

  09:45 - 09:50 Brenley McKenna, Chief of Subscriber Services of Water Research Foundation

3. KEYNOTE SPEECHES (20 minutes speech)

Time Speaker/Title 

09:50 – 10:10 Yuji Matsuoka 

Kumamoto City Waterworks and Sewerage Bureau 

“Water Supply System Infrastructure-Issues and Lessons Learned

from the Kumamoto Earthquake” (Japan) 

10:10 – 10:30 Tin-Lai Lee 

Vice President of Taiwan Water Corporation 

“Earthquake-resilience and Mitigation Strategies for Taiwan Water 

Corporation” (Taiwan) 

10:30 – 10:50 Winston Chai 

Manager of Metropolitan Water District of Southern California 

“Comprehensive Strategies to Mitigate Seismic Risks of Large-Diameter 

Pipelines”(US) 

10:50-11:00  Group Photo 

11:00-11:10  Break (10 minutes) 
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4. PRESENTATION PARTⅠ(15 minutes presentation with 5 minutes for questions and answers)  

 

SESSION 1 

Chairperson: Jian Zhang (US) 

Time Speaker/Title 

11:10 – 11:30 Mizuki Uemura 

Bureau of Waterworks, Tokyo Metropolitan Government 

“Duplexing of Conveyance Facilities (Raw Water Connection Pipes) and 

Development of the “Second Asaka-Higashimurayama Lines”” (Japan) 

11:30 – 11:50 

 

Michael J. Britch 

Tualatin Valley Water District 

“Seismic Design Quality Control Practice to Improve Overall Seismic 

Performance of Large Water Transmission System Pipelines and 

Facilities” (US) 

11:50 – 12:10 Jung Ching Wu 

Taiwan Water Corporation 

“The Risk management of water supply system - Ban-xin water supply 

improvement project” (Taiwan) 

12:10 – 12:30 Shunichi Hayasaka 

Sendai City Waterworks Bureau 

“Efforts of the Project for Providing Information of Earthquake Disaster 

Provision in Sendai City” (Japan) 

 

   12:30 - 13:30   Lunch 

 

SESSION 2 

Chairperson: Nagahisa Hirayama (Japan) 

Time Speaker/Title 

13:30 – 13:50 Shang-Hsin Ou 

Taiwan Water Corporation 

“A Study of Anti-seismic Measures for Expansion Joints of Water Tanks” 

(Taiwan) 

13:50 – 14:10 

 

Rintaro Okada 

Yokohama Waterworks Bureau 

“Fabrication of special equipment for filling water trucks and receiving 

tanks from municipal water supplies” (Japan) 

14:10 – 14:30 Tao Peng 

Metropolitan Water District of Southern California 

“Design of Casa Loma Siphon for Fault Crossing and Ground Subsidence ” (US) 
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Time Speaker/Title 

14:30 – 14:50 Kuo-Chun Chen 

Taipei Water Department 

“An Earthquake Effect on Network Consumptions & Pumping Behaviors” 

(Taiwan) 

14:50 – 15:10 Takashi Nakai 

Osaka Municipal Waterworks Bureau 

“2nd Version of Earthquake Resistance Measures Reinforcement Plan of 

Osaka Municipal Waterworks Bureau” (Japan) 

 

15:10 – 15:40   Break (30 minutes) 

SESSION 3 

Chairperson: Chin-Hsun Yeh (Taiwan) 

Time Speaker/Title 

15:40 – 16:00 Tomohisa Okamoto 

Hanshin Water Supply Authority 

“Evaluation of seismic performance of reservoir-like structures and 

measures to increase their earthquake resistance” (Japan)  

16:00 – 16:20 

 

Raffi Moughamian 

East Bay Municipal Utility District 

“Large Diameter Steel Pipeline Response to Fault Creep” (US) 

16:20 – 16:40 Hiroki Oiwa 

Nagoya City Waterworks & Sewerage Bureau 

“Earthquake Resistant Renovation of Water Conduit” (Japan) 

16:40 – 17:00 Bing-Ru Wu 

National Science and Technology Center for Disaster Reduction 

“Mesh-based Damage Assessment on the Water Supply System – Case 

Studies for Two Major Earthquakes in Taiwan” (Taiwan) 

17:00 – 17:20 Craig A. Davis 

C.A. Davis Engineering 

“A Framework to Establish Post-Earthquake Water System Service 

Recovery Goals” (US) 

17:20 – 17:40 Kazumitsu Tashiro 

Kumamoto City Waterworks and Sewerage Bureau 

“Response to Newly Actualized Damage Following the 2016 Kumamoto 

Earthquake” (Japan) 

 

5. SPEAKERS' RECEPTION, Lazor Garden Kumamoto (SAKURAMACHI Kumamoto) 

18:30 – 20:00 Reception  
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DAY 2 – Tuesday, January 31, 2023 

 

6. PRESENTATION PARTⅡ (15 minutes presentation with 5 minutes for questions and answers)  

 

SESSION 4 

Chairperson: Andrea Chen (US) 

Time Speaker/Title 

09:00 – 09:20 Kouhei Mizobuchi 

Kobe City Waterworks Bureau 

“Evaluation of the effect of Seismic Resistant Measures and verification 

of prioritized Facilities Improvement Measures of Basic Plan of 

Earthquake Resistance” (Japan) 

09:20 – 09:40 

 

Michael J. Britch 

Tualatin Valley Water District 

“Practical Applications for Transient Ground Shaking in the Design of 

Earthquake Resistant Welded Steel and Ductile Iron Pipelines” (US) 

09:40 – 10:00 Nagahisa Hirayama 

Nagoya University 

“Development of Evaluation Procedure for Opportunity Loss of Economic 

Activities due to Damage on Water Distribution System After 

Earthquake”(Japan) 

10:00 – 10:20 Chin-Hsun Yeh 

National Center for Research on Earthquake Engineering 

“Prioritization of Seismic Hazards and Vulnerabilities of Water Distribution 

Mains in Taipei” (Taiwan) 

 

 

   10:20 - 10:40   Break (20 minutes) 

 

 

SESSION 5 

Chairperson: Masakatsu Miyajima (Japan) 

Time Speaker/Title 

10:40 – 11:00 Gee-Yu Liu 

National Center for Research on Earthquake Engineering 

“On Seismic Design and Assessment of Rectangular Water Containing 

Reinforced Concrete Structures” (Taiwan) 
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Time Speaker/Title 

11:00 – 11:20 Yuya Oshikiri 

Sendai City Waterworks Bureau 

“Development of Educational Materials for Human Resource 

Development Training Utilizing Disaster Ethnography Surveys in the 

Great East Japan Earthquake” (Japan) 

11:20 – 11:40 Jianping Hu 

Los Angeles Department of Water and Power 

“Development of Water System Seismic Resilience Pipe Network” (US) 

11:40 – 12:00 Shogo Kaneko 

Kubota Corporation 

“Design Method of Pipeline in Shield Tunnel against Fault Displacement” 

(Japan) 

 

   12:00 - 14:20   Lunch (12:40 - 14:05 Kumamoto Castle Tour) 

Technical tour to Kumamoto Castle, where the restoration projects are 

ongoing after the devastating damage caused by the Kumamoto 

earthquake. 

 

SESSION 6 

Chairperson: Tin-Lai Lee (Taiwan) 

Time Speaker/Title 

14:20 – 14:40 Nagahisa Hirayama 

Nagoya University 

“Development of Numerical Simulation Model for Emergency Water 

Supply” (Japan)  

14:40 – 15:00 

 

Yu-Hsiang Wang 

Sinotech Engineering Services LTD. 

“Establishing Criteria for Water Distribution Mains Replacing Prioritization 

with Earthquake-Resistance Factors” (Taiwan) 

15:00 – 15:20 Yuji Kawase 

Meta Water Co., ltd. 

“Introducing the case studies of ICT utilization to accelerate the recovery 

of the water supply service after natural disasters and the daily 

troubleshooting operations in Arao City” (Japan) 

15:20 – 15:40 Charles Scawthorn 

SPA Risk LLC 

“Effect of Major Stress Events on Buried Pipe Service Life” (US) 

   15:40 - 16:00   Break (20 minutes) 
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SESSION 7 

Chairperson: Jian Zhang (US) 

Time Speaker/Title 

16:00 – 16:20 Satoshi Iwatsubo 

Nihon Suido Consultants Co., Ltd (NSC) 

“Earthquake-induced damages on water supply facilities and 

recommendations to seismic design in Japan” (Japan)  

16:20 – 16:40 Bard P. Wham 

University of Colorado Boulder 

“Evaluation of Assessment Procedures for Hazard-Resilient Expansion 

Joints” (US) 

16:40 – 17:00 Yang-Long Wu 

Chinese Taiwan Water Works Association 

“Evaluate Liquefaction Risk to Taipei Water Supply System” (Taiwan) 

17:00 – 17:20 Shigeru Imai 

Japan Water Works Association 

“Mutual Support against great disaster by water utilities and JWWA” 

(Japan) 

 

7. CONCLUDING REMARKS 

17:20 – 17:25 Hiroshi Nagaoka - Tokyo City University (Japan) 

17:25 – 17:30 Brenley McKenna – Water Research Foundation (US) 

17:30 – 17:35 Tin-Lai Lee (Taiwan) 

 

8. 13TH WATER SYSTEM SEISMIC CONFERENCE 

17:35 – 17:40 Yang-Long Wu (Taiwan) 

 

9. SPEAKERS‘ BANQUET, Kumamoto Hotel Castle  

(15 minutes walk from KUMAMOTO-JO-HALL) 

18:30 – 20:30 Dinner 
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DAY 3 – Wednesday, February 1, 2023 

 

10. TECHNICAL TOUR FOR INTERNATIONAL PARTICIPANTS 

    

07:45         Meet at Sakuramachi Bus Terminal 

 

10:00 – 10:20 Daikanbo (the best viewing spot in Aso area) 

 

11:00 – 11:40 The Kumamoto Earthquake Memorial Museum 

 

11:50 – 12:20 Remains of the collapsed bridge girders of the old Aso Ohashi Bridge 

 

12:30 – 13:30 Lunch 

 

14:30 – 15:20 Kengun Water Source 

 

15:30          End of TECHNICAL TOUR 

 ＊Chartered buses take the participants to Kumamoto Airport,  

Sakuramachi Bus Terminal, Kumamoto Station. 

・Kumamoto Airport (arrive around 16:00) 

・Sakuramachi Bus Terminal (arrive around 16:00) 

・Kumamoto Station (arrive around 16:15) 

 

  ＊Please note that some visits may change due to weather. 

 

 

 Conference Information  

 

English-speaking staff： 

If you have any questions about meals, transportation, etc., please ask the English-speaking 

staff at the registration desk. 
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Notes： 

・From JR Kumamoto Station, approx. 12 minutes by city tram, or approx. 10 

minutes by car 

・From Aso Kumamoto Airport, approx. 46 minutes by bus 
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・ Follow the red line and go up to the 3rd floor (Main Venue). 

・ In case you are staying at KOKO HOTEL, follow the red dotted line. 

 

 

 

 

Up to 3rd floor 

KUMAMOTO-JO HALL 

ENTRANCE 

2nd Floor 
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Companies' booth: 

①TAISEI KIKO Co., Ltd.

②NIPPO VALVE Co., Ltd.

③TOYOKEIKI Co., Ltd.

④ABE NIKKO KOGYO Co., Ltd.

⑤NIPPON STEEL PIPELINE & ENGINEERING CO., LTD.

⑥TAK Manufacturing Co., Ltd.

⑦MAEZAWA Industries, Inc.

⑧KUBOTA Corporation

⑨COSMO KOKI Co., Ltd.

⑩KYOWA Industrial Co., Ltd. 

3rd Floor (Main Venue) 
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№8 

 

KUMAMOTO-JO HALL 

ENTRANCE 

 

Head for the taxi stand opposite the 
 entrance to KUMAMOTO-JO HALL. 

TAXI STAND 

Go straight past the taxi stand. 

Turn left at the end. 

You will see the entrance to Lazor Garden 
in the back left corner. 

Enter through this automatic door. 

Lazor Garden Kumamoto is on the right. 

Go inside and take the elevator on the 
right to the 7th floor. 

Notes： 
If you need guidance to Lazor Garden Kumamoto, please come to the entrance 
of Kumamoto-Jo Hall at 6:15 PM when staff will lead a group of participants to 
the venue. 
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Notes： 

It takes about 15 minutes to walk from KUMAMOTO-JO HALL to Kumamoto Hotel 

Castle. 

If you need guidance to Kumamoto Hotel Castle, please come to the entrance of 

Kumamoto-Jo Hall at 6:10 PM when staff will lead a group of participants to the 

venue.

Kumamoto Hotel Castle 
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Tin-Lai Lee
Vice President,Taiwan Water Corporation
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Outline

Earthquake Threat to Taiwan

Recent Earthquakes in Taiwan

Lessons Learned from the Earthquakes

Future prospects
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Earthquake Threat to Taiwan
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Taiwan is located in the Pacific 

Ring of Fire, at the junction of 

the Philippine Sea plate and the 

Eurasian plate.

The Philippine Sea plate collides 

with the Eurasian plate 

northwestward at an average 

annual rate of 82mm, resulting 

in frequent earthquakes in 

Taiwan.

Taiwan is regularly impacted by 

moderate-to-large seismic.

Western 
Seismic Zone

Eastern 
Seismic 
Belt

Northeast 
Seismic 
Belt

N
o.of E

arthquakes 

Earthquakes Occurrence in Taiwan

Taiwan has about 100 earthquakes/day, 191 earthquakes with a scale 
of 4.0-5.0/year 24 earthquakes with a scale of 5.0-6.0/year 3 
earthquakes with a scale above 6.0/year.
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Taiwan Earthquake Rupture probability in next 50 years

The CWB announced study of 

analysis of various faults in 
Taiwan" from E-DREaM. 
Probability of earthquakes larger 
than 6.5 in Taiwan in the next 50 
years is 97%, and the probability 
of earthquakes larger than 7.0 is 
55%. 
The Tainan Chungzhou structure 
has the highest probability, and the 
probability of earthquakes larger 
than 6.9 is 37%.

At Feb.06 03:57 a scale of 6.4 earthquake struck southern Taiwan.
The earthquake caused widespread damage and 117 deaths. Most of
the deaths were caused by the collapse of a 17-story building in
Tainan City.
Tainan water supply network was seriously damaged, of which 2,000
mm pipeline was located under the collapsed building.

6

Overview of 2016 Tainan Earthquake (1/4)



Taiwan Water Corporation (TWC) immediately estabilish an
emergency response team at 5 a.m.
Three trunk mains and 4,710 leaks of distribution pipelines were
repaired, resulting in water loss and 400 thousands service
interruption.

7 bursts of 2000 mm WSP in Xinhua

2,000 mm pipeline damaged by Weiguan Building

2000 mm pipeline damaged in Yongkang

Water flow

Damaged points

1350mm
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Overview of 2016 Tainan Earthquake (2/4)

2000mm SP Crack(5cm)

2000mm SP Crack(30cm) Pipeline breaks at pumping station 2,000m/m WSP damaged 

2,000 mm SP damaged by Weiguan Building
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Overview of 2016 Tainan Earthquake (3/4)



400,000 households without water service.

Operating 1,750 mm backup pipeline & Importing water from Kaohsiung.

Setting up temporary pipeline on the ground to recover supply soon.

Adjusting water from 500 700 &1,200 mm pipelines to shortage area .

Repairing 2,000 mm pipeline right after collapsed building rescue was finished.

Gradually reduced the number of water-supply outage households until Feb.
25th morning to restore water supply.

250
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Overview of 2016 Tainan Earthquake (4/4)

At 23:50 midnight on February 6 a scale of 6.2 (Max. 7) earthquake 
hit eastern Taiwan.
The earthquake caused 17 deaths, most of them were caused by the 
collapsed of  a 12-story  building in Hualien City.
There were 1,147 cases of  leaks were repaired, resulting in water loss 
and 40 thousands of service interruptions.
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Overview of 2018 Hualien Earthquake (1/4)



Main damages were along Milun and Lingding Faults caused 
disconnection and distortion of two 600mm main pipes attached to 
Shangzhi Bridge.
Other damages are located in Shangzhi WTP, pipelines attached to 

bridges , drainage channels and customer service lines. 

200mm DIP disconnection at 3 
locations attached to Hualien Bridge

600mmSP disconnected at 3 locations
attached to Shangzhi bridge 

300mm DIP disconnected 5 locations

500mm SP deformed,400mm DIP
disconnected

600mm DIP disconnected 

150mm DIP disconnected 3 locations

400mmSP 2 fractured and 1 squeezed

200mm CIP ruptured

400mm PSCP fractured
Milun Fault
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Overview of 2018 Hualien Earthquake (2/4)

Breaks of 600mm SP attached to  Sheng-Jr Bridge

The customer service lines were disconnected, crack or even broken
12

Overview of 2018 Hualien Earthquake (3/4)



Hualien water supply system daily output  

0206 23:50

The water supply of the Hualien system was 87,388 CMD, but 
during the earthquake, it was as high as 125,000 CMD.
After 1 week of emergency repairs ,all service connections were 
restored, but water supply is about 99,000 CMD. There implied 
hidden leaks, and leak detection works were still needed.
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others

Hualien system
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Overview of 2018 Hualien Earthquake (4/4)

Taitung earthquakes were a series of two earthquakes affecting 
Taitung and Hualien Counties. 
The first earthquake struck Taitung on September 17, 2022, occurred 
with a magnitude of 6.5. The second earthquake occurred the same 
area, with a stronger magnitude of 6.9. 
The earthquake caused 1 deaths. There were 494 cases of leaks were 
repaired, resulting in water loss and 4.2 thousands of service 
interruptions.
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Overview of 2022 Taitung Earthquake (1/4)



The CWB stated the earthquake was close to the Chi-shang Fault, but it is possible at 
the bottom of the Central Mountain , and the main cause hasn't been confirmed. 
The CGS pointed out the earthquake was caused by a strike-slip fault with a 
north-north-east trend and a high-angle inclination toward the west.

300mm DIP attached to Gaoliao bridge was
destroyed
300mm DIP disconnected in Yuli WTP

300mm DIP disconnected 5 locations
500mm*200mm DIP T Joint of Yuli
Bridge broke
500mm SP disconnected  attached to Wujiang
bridge
300mm DIP disconnected in  Dongli WTP
200mm DIP disconnected attached to Amei
River bridge 
500mm DIP disconnected 4 locations
300mm DIP attached to Luntian bridge was 
destroyed
200mm DIP disconnected 15

Overview of 2022 Taitung Earthquake (2/4)

Pipelines were extruded, deformed and broken by the earthquake

Pipelines were disconnected and dislocated by the earthquake

Customer service lines were disconnected, crack or even broken 16

Overview of 2022 Taitung Earthquake (3/4)



Yuli water supply system daily output

The water supply of the Yuli system was 12,500CMD. During the earthquake, it
was as high as 19,000 CMD.
After 5 days of emergency repairs ,all service connections are restored, but water
supply is about 14,000 CMD. There implied hidden leaks, and leak detection
works were still needed.
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Taitung Earthquake
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Daily information released on
TWC website regarding emergency
water supply and customers service

Communicate with customers by
social medias( )

Toll-free number

Establish Incident Command Post
/Emergency Response Team

Free TWC for query
service payment water usage
notify water leaks .

Earthquake Emergency Response and Operation 
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Lessons Learned from these Earthquake Incidents

19

1. Establish Incident Command Post Emergency Operations Center
and Task Force

2. Establishing Group Text Messaging (e.g. ) for Task Force
Government officials and Interested public representative.

3. Setting up a media center to provide complete, accurate, and timely
information for the public.

4. Handling customer water outage cases immediately.
5. Rolling adjustment to increase Emergency Water Supply Stations.
6. E-management of Emergency Water Supply Stations by Water

Supply Monitoring Platform .
7. Establishing leakage detection teams for specific responsibility

areas.
8. Continuously strengthening the safety of supply system and taking

anti-earthquake measures.
9. Shortening the time required to restore water services for high level

regions and dead ends.

Surveying seismic and geologic hazards across the 
system. 

Constructing earthquake resilient measures and Backup 
Water Transmission Pipelines Project.

Continuously to improve resilience for urban water supply 
system.

Regularly conduct seismic vulnerability assessment and condition 
assessment for trunk water mains(DN 800mm). 

Prioritizing to replace seismically-weak and aging water 
pipelines with earthquake resistant pipe according to 
seismic vulnerability assessment result .

Future prospects

20



Thanks for
Your
Attention
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Introduction

Water usage increase
Population Growth
Industrial Development

Challenges
Unstable Precipitation
Water supply system

Introduction

Goals
810,000 m3/day by 2021
Water supply system for two 
systems (Taipei and new Taipei city) 



Introduction

Plan

Water demand 
2 Phases
Connection points

Design

EPAnet simulation
Water pipes renew
Pump stations

Construct
1,500-2,200mm  

pipelines
Pump stations
Water tank 

Test

Control Center
Goal achievement 

Plan and Design

81 CMD

15 CMD
If needed

NTPC



1500

2000

2600

P

P

P

P

P

P

P

P

PP

Phase 2-2
Supply area

PPPP

PPP

P

P

P

P

Phase 2-1
Supply area

Phase 1
Supply area

Pump station 
ph1&2

Ban-xin Water 
treatment plant

Jhih-tan Water 
treatment plant

Connecting points

New Taipei city Taipei city

Plan and Design

Jhih-tan water 
treatment plant

Pump 
station 5

Pump 
station 4

Pump 
station 3

Pump 
station 2

Pump 
station 1

Water demanding Area 1
in New Taipei city

Water demanding Area 2
in New Taipei city

Pump
Station 

6

Ban-xin water 
treatment plant

Taoyuan city

343962

11~51

Units 10,000 CMD

IF 
needed



Land acquisition
Unexpected underground situation

Govern-owned & 
embankment land
Feasible change 
order

Plan and Design

Construct and Test

6 water pump stations with water tanks

6 km mm pipelines

12 km 2,200-2,600mm pipelines

8 water renewal projects



Construct and Test

Construct and Test



Construct and Test

Results

77.98

71.14

80.72
78.18

80.91
83.4

67.35
70.14

49.4

46.23

40
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Date

Water supply from Jhih-tan (2021)



Results

Keep improving stability of this system

Renewal pipeline and decrease water 
leakage

Connecting system for other districts or 
establish water allocation system



附錄6













附錄7

















附錄8












	【入稿用】会議プログラム
	プログラム表紙
	【入稿用】会議プログラム

	01 【差し替えデータ（三校）】会議プログラム（修正ページのみ）熊本市上下水道局R050117
	【入稿用】会議プログラム
	【入稿用】会議プログラム
	01 【差し替えデータ】会議プログラム（修正ページのみ）
	【入稿用】会議プログラム
	01 【差し替えデータ（三校）】会議プログラム（修正ページのみ）熊本市上下水道局R050117
	【入稿用】会議プログラム

