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SCHEDULE

09:00 - 09:45

BREAK

09:45 - 10:30

SESSION 1
10:30 - 12:00

LUNCH
12:00 - 13:30

SESSION 2
13:30 - 15:00

BREAK
15:00 - 15:45

SESSION 3
15:45 - 17:15

17:30 - 18:15
ROOM 608

KEYNOTE PLENARY Y1/ k
TECHNICAL

Utilties Striving

Towards Ener

Carbon Neutral Urban
Water Services

TECHNICAL
Integration of
D

RECEPTION HALL A

KEYNOTE PLENARY Yuriki Koke Governor of Tokyo and Toshio Kolke Directo

TECHNICAL
Customers and Tariffs

TECH!
Water Efficiency

CHNICAL
Urban Drainage

RECEPTION HALL B

TECHNICAL

Emorging
Contaminants:

Treatment

TECHNICAL
Community Based
Planning

TECHNICAL
Modating for
esilient

ROOM 101

WORKSHOP
Post SDGs: Future
Vision Call

WORKSHOP
Handling Emerging
Subtances in the
Urban Watercycle

ROOM 102

ROOM 601

ROOM 604

v, International Centre for Water Hazard and Risk Management (ICHARM), Japan

TECHNICAL

Management

TECHNICAL
Sulfur Conversions.

TECHNICAL
Instrumentation,
Control & Automation
in Treatment
Processes

WORKSHOP
Principles of Onfine
Data validation - An
introduction

Micropollutants 11 -
Removal in WWTP

Principles of Data

ment - How
Collected Data Can
Bo Useful & Reliable

‘What Water Technologsts
‘Shauld Know sbout
Advanced Process
Modsling that will
Accserate their Dosign
and Scale-up Efforts

KEYNOTE PLENARY Silver Mugisha Chief Executive Officer, National Water and Sewerage Corporation, Uganda

ROOM 609

ROOM 610

ROOM ICR

ROOM 701 /702

ROOM 703

e

lanagement in:
Aglmnduumes/Fﬂed
Indus

TECHNICAL
Industry Onsite
Recycling & Zera
Discharge

ICAL
Water Reclamation for
Non-potable Reuse

ROOM 801

» Koikes Governor of Tokyo and Toshio Kaike Director, International Centre for Water Hazard and Risk Management (ICHARM), Japan

WORKSHOP
opriate

Tarif Setting and

Improvement of

Customer Perception

Towards Sustainable

Water Supply

WORKSHOP
Nature Based Soutions
E A he

WORKSHOP
Intermittent Water
Supply (WS) - A
Paradigm Shift ls
Imperative

TECHNICAL
Blue-Green

Solutions & Private
Sector Strategies in
Contralisod Systoms

TECHNICAL
Economic Evaluations
&Financial Incentives
10 Support Community
/ Gty Beneiits &
Outcomes

1o Integrating Green
S Gl ik
From Catchr

Consumer

WORKSHOP
Nature Based Solutions
Enginooring Approaches
1o Integrating Green
and Grey Infrastructure
From Catchment to
Cansumer

WORKSHOP
Best Practice for
Social Media in the
Water Sector

FORUM
Disaster Counter-

Resilient Citios.

FORUM

Disaster Counter-
measures and Risk
Management towards
Resilient Cities

FORUM
Disaster Counter-
measures and Risk
Management towards
Resilient Cities

TECHNICAL
Benchmarking of
Water Utilties

TECHNICAL

Plant & Process
Performances: How
Can We Compromise
Chemical
Consumptions &
Water Quality

TECHNICAL
Chemical Dnnkmg
Water Treat
Opnmunan

KEYNOTE PLENARY Silver Mugisha Chief Executive Officer, National Water and Sewerage Corporation, Uganda

PROJECT INNOVATION AWARDS (PIA) DINNER

TECHNICAL
Application of ICT for
Utiity Management

TECHNICAL
Non Revanue Water
Management

TECHNICAL
Leakage Detection &
Solutions

‘SKILL DEVELOPMENT

Tookit (part 1)

SKILL DEVELOPMENT
Solving Complex
Water Problems - A
Toolkit (part 2)

SKILL DEVELOPMENT
Publish in Style, a
How To for Authors.

Monday 17 September

ROOM 605 ROOM 506 ROOM 607
Process Synthesis, Assessing Log Climate Cha

Design and Control Reduction Values Adaptation Through
of Next Generation  for Drinking Application of Low.
Resource Recovery &  Water Treatment Impact Development
Wastewater Treatment  Technologies Strategies And Green
Plants (WWTPs) Infrastructures
'WORKSHOP

Towards A Next
Generation Of Water

ystems And Services
For The Gircular
Economy

WORKSHOP
From Innovation
Partnerships 1o Citizen
Involvement In The
Modorn Water Sector

ROOM 802

TRAINING 07:30 - 12:00
Delivering Regulatory
Excellence in » Wter
Ener

Registration Foquired

TRAINING 13:00 - 16:30
Delivering Regulatory
Excellence in Water
nergy Nexus
Registration required

TECHNICAL

Water Infrastructure
Asset Management &
Maintenance Solutians

WORKSHOP
International
Approaches to Water
Efficiency Labelling

BUSINESS FORUM 1

09:45 ~ 10:30
METAWATER

10:30 - 11:15
Taisei Kiko

11145 - 12:00
Swing Corporation

5 - 13:00
Cotmo Kok

1330 -
Kubota cmmmn

1415 - 15:00
Hitachi

15:45 - 17:15
Japan Pavilion

TECHNICAL
Algae, h:le ,Odor &
Toxin Cont

TECHNICAL
Risk Assessmont &
Toxicology

BUSINESS FORUM 2

09:45 - 10:30
Japan Pavifion

10:30 - 11:15
Veolia

12:00 - 13:30
Denmark Pavilion
13:30 - 15:30

Emerging Technologies
gramm

15:45 - 16:3
Meidensha Corporation
16:30 - 17:15

Africa Paviion

Tuesday 18 September

SCHEDULE
09:00 - 09:45

BREAK
09:45 - 10:30

SESSION 1
10:30 - 12:00

LUNCH
12:00 - 13:30

SESSION 2
13:30 - 15:00

BREAK
15:00 - 15:45

SESSION 3
15:45-17:15

17:30 - 18:15

ROOM 608

KEYNOTE PLENARY Claudl= Sadafl

TECHNICAL
Resource Recovery | -
Inorganic:

TECHNICAL
Resource Recovery Il -
rganic

TECH
Physio-chemical
Treatment -
Electrochemistry

RECEPTION HALL A

KEYNOTE PLENARY C

TECHNICAL
Monitoring &
System Control

WORKSHOP
Global Water Pathogen
Projoct and WHO
Workshop for the Action
Plan on Antimicrobial
esistance and Water
Environment |

WORKSHOP
Global Water Pathogen
Project and WHO
Workshop for the Action
Plan on Antimicrobial
Resistance and Water

RECEPTION HALL B

dolf

ROOM 101

ROOM 102

CHNICAL
Enabling Technology

Diffuso Pollution

FORUM

5th International Water

Regulators Forum

L Water

sm Inlmnavmﬂ Water
qulators Forum

FORUM
5th Intemational Water
Regulators Forum

TECHNICAL

ing
Contaminants &
Microplastics

WORKSHOP
Microplastics in
Wastewater - Why Do
We Care?

ROOM 601

Institute, Sri Lanka

TECHNICAL
Biosolids Management
&Rouse

WORKSHOP
Industrial Wator &
Water Efficioncy

Subsurface Water
torage: Catalyzer

of Water Rouse

Worldwida

Effocts of
Microplastics in
Froshwater and Soil
Ecosystems

ROOM 701/ 702

Institute, Sri Lanka

TECHNICAL
Pipe Failures &
Corrosion

Environment I
KEYNOTE PLENARY Shinchio Ohgaki President Japan Water Research Center (JWRC), Japan
ROOM 609 ROOM 610 ROOM ICR
3 Water
TECHNICAL WORKSHOP LECTURE
Activated Sludge Climate Resiient Phasphorus Recovery
Processes Water Safety & &Reuse from

TECHNICAL
Nutrient Removal |
(Anammox)

TECHI
Biofilm & Granular
Sludge Processes

Securty Planning

WORKSHOP
Groundwater for the
Future

Wastewater

WORKSHOP
Toward the
Achievoment of SDGs
Relating to Sanitation
and Wastewater
Management (SDG
62,6.3)

TECHNICAL
Corrosion Control &
Pipe Life Extension

WORKSHOP WORKSHOP
Groundwater Toward the Implementing
SDGs. Asset
Relating to Sanitation  Man:

and Wastowatar
Management (SDG
6.2,6.3)

KEYNOTE PLENARY Shinichiro Ohgaki President Japan Water Research Center (JWRC), Japan

CULTURAL EVENING

Practice & Challenges

Water Reusa in th
Food-processing
Industry

ROOM 703

TECHNICAL
Pumps & Energy

TECHNICAL
Distribution Network &
nergy Savings

CHNICAL
Chemical Optimisation

28

ROOM 604

TECHNICAL
Sewago Pollution &
Treatment

TECHNICAL
Sonsors & Smart
Solutions

Modsling for Dacision
Support

ROOM 801

SKILL DEVELOPMENT

ROOM 605

'WORKSHOP
Water-Wise Cities | -
Mult-purpose Water
Senvices, Leveraging
Multiple Benefits

WORKSHOP
Water-Wise Cities II:
Implementing Water-
Wise Citios around
the World: Lessons
Learned

WORKSHOP
Water-Wise Cities
11l - Water for Smart
Liveablo Cities

ROOM 802

TRAINING 08:30 - 12:00

ROOM 606

WORKSHOP
Poople Management

1 - Building the
Water/Wastewater
Workforce Neaded to
Protect the Public and
the Environment

WORKSHOP

Poople Management ||

- A Vision for Cultural

Change through
versity

WORKSHOP
Development &
Advancements in Non-
sewerod Sanitation
and Fascal Sludge
Management

BUSINESS FORUM 1

09:45 - 10:30

Water Ce
in the Aga of Fake
News

CIlmlle Smu\ Utilities

Ropipation rquved

TRAINING

Climate Srmm Utilties
- Adaptati

st required

Assessment &
Improvement in Urban
Water Services: The
WA

Registration required

TRAINING 13:00 - 1.
Performance
Assessment &
Improvement in Urban
Water Services: The
IWA Approach
Registration required

TRAINING 16:00 - 17:00
Performance
Assessment &
Improvement in Urban
Water Services: The
1WA Approach
Registration required.

1030 - 11:15
Kubota Corporation

11118 - 12:00
Kurimoto

1218 - 13:00
Swing Corparation
13230 - 1815
Cosmo Koki

1415 - 15:00
Meidensha Corporation

15:48 - 17:15.
Japan Pavilion

ROOM 607

TECHNICAL
Microbiology of Water

stribution Systems &
Biofilms.

TECHNICAL
Novel Tachnologies

Activated Carbon

BUSINESS FORUM 2

- 1030
Japan Paviion
1030 - 1118
Xylem Inc.

11118 - 12:00
IFE Engineering Corp

12:00 - 13:30
Denmark Pavillon

1330 - 1530
Enarghy Teanclogies
Programm

15:48 - 163
Notherlands Pavilion
16:30 - 17:15

Nukote Coating Systems
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SCHEDULE RECEPTIONHALLA  RECEPTIONHALLE  ROOM 101 ROOM 102 ROOM 601 ROOM 604 ROOM 505 ROOM 506 ROOM 607

09:00 - 09:45 KEYNOTE PLENARY Sudhir Murthy CEO, NEWhub, USA and Mark van Loosdrocht Chair professor in Environmental Biotechnology, Delft University of Technology. Netherlands

BREAK NICAL TECHNICAL

09:45 - 10:30 Wastowater Treatment  Water Quality & Innovators Workshop  Water Reuse Climate Change Urban Water Security:  Communications In A~ Cities in Transition Drinking Water Low
Pathogens & Antibiotic ~Restoration Opportunities & Impacts On Source A Global Network, Local  Crisis Situation Cost Solutions
Resistance Challenges to Water Quality And Solutions

SESSION 1 Augment Non-potable  Urban Water Supply

10:30 - 12:00 & Potable Water Systoms

Supplies
LUNCH TECHNICAL TECH] FORUM WORKSHOP TECHNICAL TECHNICAL WORKSHOP WORKSHOP TECHNICAL
12:00 - 13:30 Water Safoty Plans &  Environmental Impacts ~ Science to Practice  Experience and Water Management in:  Social Issues for Buiding Pathways Utilties in Transitionto ~ Membrane Processes

Risk Assessment

on Discharge Efient

Challenges of Non-

Energy Production

Water Access

for City-to-City

High Performance and
bon

for Drinking Water

potable Reuse in East Colaboration on Low Carbor Treatment |
SESSION 2 Asian Mogacitios Climato Resiiancy
13:30 - 15:00

TECHNICAL FORUM 'WORKSHOP 'WORKSHOP 'WORKSHOP TECHNICAL

BREAK
15:00 - 15:45

TECHNICAL
Disasters & Response.

Water Resources &
Water Quality

Science 1o Practice

Water Reuse for
Emerging Economies:
Lessons Leamed from

Microbial Ecology

Policy Responsas
To Contaminants of
Emerging Concoms

Resilience in the.
Round

Membrane Procosses
for Drinking Water
Treatment II

SESSION 3 Distributed Water n Freshwater - Taking
16:45-17:15 Reusein Japan Advantago Of New
Scientific Developments.
17:30 - 18:15 KEYNOTE PLENARY Rabekah Eagers Global Water Leader, WW IoT, Energy, Environment, & Utilties Business, IBM, United States
ROOM 6 ROOM 609 ROOM 610 ROOM ICR ROOM 701 /702 ROOM 703 ROOM 801 ROOM 802 BUSINESSFORUM 1 BUSINESS FORUM 2
KEYNOTE PLENARY Sudhir Murthy CEO, NEWhub, USA and Mark van Loosdrecht Chair professor in Environmental Biotechnology, Delft University of Technology, Netheriands
TECH TECHNICAL /ORKSHOP LECTURE TECHNICAL TECHNICAL SKILLDEVELOPMENT  TRAINING 08:30 - 12:00 0945 - 10:30 08:45 - 10:30
Modeling Treatment  Anaerobic Processes | Sustainable Integrating Nature-  DWTP Rehabilitation ~ Water Management  Policy Charrette Non Revenue Water  METAWATER Kubota Corporation
Processes Development Goals: Based Solutions for in: Chemicals & Challenging Young ~ Assessment an
Beyond Benchmarking  Water in Urban Water Phamaceuticals Leaders to Invent Management in 1030 - 11:15 10:30 - 11:15
and Business As Infrastructure Future Water Policy ~ and Middie Income ~Japan Pavilion Phoslock Water Salutions
Usual es
Registration required 1116 = 12:00 13:15 - 12100
Hitachi Lid. ing Corporation
INICAL. TECHNICAL WORKSHOP BUSINESS FORUM TECHNICAL TECHNICAL SKILL DEVELOPMENT  TRAINING 13:00 - 16:00
Resource Recovery lll  Anaerobic Processes  The Value of Japan B Forum  WWTP or Policy Charrette: Non Revenue Water 12116~ 13:00 12:00 - 13:00
(Nutrients) it Water Information: Watar Management in Extreme Events Challenging Young ~ Assessment and Japan Pavilion Denmark Pavilion
Overcoming the Megacities | Leaders to lnvent Management in Low
Global Data Drought Future Water Policy ~ and Middle Income 13:30 - 14118 13:00 - 15:00
Countries Cambi Group Emerging Technologies
Registration required Programme
1415 - 15:00
TECHNICAL TECHNICAL CHNICAL BUSINESS FORUM TECHNICAL SKILL DEVELOPMENT Japan Pavilion
Resource Recovery IV Nutrient Removal Il Water Policy, Japan Business For Asset Management Preparedness for Wiater Leaders Career
(Nutrients & Sulfur) Govemance Water Management in  using ICT Strategies &  Disasters Panel 15:45 - 16:30 15:00 - 16:30
& institutional Mogacities I nforming Public Policy Belgium Paviion Canada Pavilion
Arrangsments.
Including SDGs 1630- 17: 16:30 - 17:15
Xylem Inc. Africa Paviion

KEYNOTE PLENARY Rebokah Eqgers Global Water Leader, WW JoT, Energy, Environmen, & Uilties Business, IBM, United States

Thursday 20 September

SCHEDULE RECEPTION HALL A RECEPTION HALL B ROOM 101 ROOM 102 ROOM 601 ROOM 604 ROOM 605 ROOM 606 ROOM 607
09:00 - 09:45 KEYNOTE PLENARY Lt Thark/ldsen CEO, HOFOR, Denmark
BREAK TECHNICAL TECHNICAL FORUM 'WORKSHOP TECHNICAL TECHNICAL FORUM TECHNICAL WORKSHOP
09:45 - 10:30 Disinfoction By~ Membrane Bioreactors  Emerging Water Digtalisation of Physico-chemical Intograted Water Basin-Connected Resiience Tastn and Odor
Products oadors Water - Trends & Treatment - Resource Planning  ities Forum | - Compounds and
SESSION 1 Opportunities Nanomaterials Urban Perspectives Algal Toxns in Water:
10:30 - 12:00 Management Strategies in
An Era of Extreme Climate
LUNCH and Urban Growih |
12:00 - 13:30
TECHNICAL TECHNICAL FORUM WORKSHOP TECHNICAL FORUM TECHNICAL WORKSHOP
Ty Emerging Membrane Application Emerging Water Digital Water Hot Nanotechnology Basin-Connected Water Stress: Tasto and Odor
S 01500 Contaminants Wastewator Loaders Topics: Cybersecurty, / Nanomatorial Cities Forum i - Droughts & Floods ~ Compounds and
Management Connected Workforce  Application Tools for Action Aigal Toxins in Water:

BREAK
16:00 - 15:15

CLOSING CEREMONY
Including panel discussion of emerging water leaders and senior profe:

& Business 4.0

Management Strategies in
An Era of Extreme Ciimate
and Urban Growth I1

15:15- 16:45 ionals 1o synthesise the woek, best poster awards, CIWEM Environmental Photographer of the Year, signing of the IWA water-wise principles document, and
handover from Tokyo 2018 to Copenhagen 2020,
‘GALA DINNER
ROOM 6 ROOM 609 ROOM 610 ROOM ICR ROOM 701 /702 ROOM 703 ROOM 801 ROOM 802 BUSINESS FORUM 1 BUSINESS FORUM 2
KEYNOTE PLENARY Lars Therkldean CEO, HOFOR, Denmark
TECHNICAL TECHNICAL WORKSHOP LECTURE WORKSHOP TECHNICAL SKILLDEVELOPMENT  TRAINING 08:30 - 12:00 09:45 — 10:30 09:45 - 10:30
WWTP & Energy Emerging Reuse, Racover, nt Trends in BioCluster Workshop:  Earthquake [of Infrastructure Asset METAWATER Belgium Pavilion
Optimisation | Contaminants & Micro ~ Recycle - Accolerating  Potable Water Rouse  Reak-time Analysia Expenience & Innovations in Managoment in
Pollutants - General Resource Recovery of Microbial Publishing Light of ISO 5500x 10:30 - 5 10:30 - 11:15.
Aspects from Water — Part | Communities - How Standards IAM Blue Foot Membranes  Yokogawa Blectric Corp.
and Il Ciosa Are W
16 - 12:00
Hitachi Zosen Japan Paviion
TECHNICAL TECHNICAL TRAINING 13:30 - 15:00
nergy Efficient Management  Reuse, Recover, Supporting Policy BioCluster Workshop:  Outbreak & Infrastructure Asset 12415~ 13:00
Optimisation Il of Water Supply by~ Rocycle - Accelerating  Development — How  Reak-time Analysis Emergency Response Management in Taise Kiko
ntroducing Public-  Resource Recovery to Land Policy of Microbial Light of ISO 5500x
Private Partnership from Water - Part IIl Decision in Water & Communities - How Standards IAM 1330 - 14:15. 13:30 - 14:15
the Environment Close Ara We? Japan Paviion Systea SpA
14216 - 15:00
R NE CaR Japan Paviion

Including

GALA DINNER

29
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R EVKERK SRR R B 2 P57T 1898 4 » H Yodobashi F/KEH
HAKRMOKIEZEES - bR T HH7KIRKE S - NS MR /K B et
A et it HIFERYE 40K - BENETEHE - E2E s mepl Rt 5 ERfKCE
BARESHVAEZ— - 550 ERIRIEIE - R&YA 6.6 (EALEAEG L 2
BXFHZK - o] AR E 27 22 B /K ATy 72 34 e o [ 5 I T e —flE B B2 e - B A
BT R AR SRR B R B /KA R SR B DITAE /2 R THIIAY > ZKAY R R
AG—(EER - 15N > B NIESR BT - S B /K B T56 SRR S PR R
KEERERE IR 7EEERE(L4H S (International Organization for
Standardization ; ISO)BAAF/K K 5/K e BRAVEPEARAE - BB 2 fIHY /K5
E WA UDINZS N

[FlF > sZFIREGE T 2013 SFERGEAOKEHEE ) (F AR EEETE
HIF I 2013 MEAERE R 2015 MABUFERE - B8 3 4 - e4s T840 HiE
FIEE Rt S8R - 5B ISR g% LRRUAEZE R & 3 SR L
TR Bt AMER SR BT BN BGETERS - E AR ERSREVETERR - Bt
1898 FFHARIKES » HAEVKER BACKE —EHGHRFE AR H #4TE L
BRI R/ INEEIHZE R FK © 28 BEIHAUHED T R T 22 R a0 =
EXFH/KEaE ~ Zea R R RRRFFEIRT T SR f KAt INZRIE 2 5 TR ~
TUHER RS S R EKE R IR 5 MR E TSR EAOK S8 DU
RIBEEH KBRS BT R THERRR -

AR /KERHETE] 3% B ER R TIPS SRR AR UKIE %
Ge EARATHIHY 2018 4 TWA tHFUKA G BB &~ B 2020 FREGNIERE
E R BRI AR - 518 EEH A0 By "o bR =R HA 23K )~ T
Fap IR KBS BRYESE | K T EESAVERE ) =R ST
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FEHRFHEVKERNES T T - ERedE K ALE T B HAYSER A AHOK 5% A FIHE
AR AKGS AR S SR KRB 24 » J#(E Tone River ZE&RHTAK(HAEE
R 80%HY/KEIR) - Meft R BE B ZERK - HRTR S KE/IE
TEHES) " R EZROKETE  (Water for Life-Tokyo Tap Water Project) » ilfi[A]
R EEKE RV ME B AR A S HERE R - A NEFTR -

o

REF v IT074—5-TJQI10k High Quality

<bLEXZZS decious

RRIK

. p-

@ Budget- Essential to

Water for Life pleasing daily life
Tokyo Tap Water Project ¢ v

1§

Eco-
friendly

Bureau of Waterwarks
Tekye Metropolifan Govemnment

ZatE B 10 FHRIIBEE AR R - 2R FK R AKEAE

A O T i e R B A R G s A2 L 2 - DU/KE TR AR - E R EFEEK
sl ~ K ~ B/ E R R K SR VUR il - BKEE AT B i B I 4 B DL b
PR RE B a4 m] i S (B BT R K35 o] DU R A K T
Hr ek e e I FURRI G B AR BI/Kpa B B DANIES 7 sVt e 2 K L

POTHERAALRM S DU BOKE M R HAR - R /K E o AR 4%

AMERENFERNE B K T34 - IR RE B R S ERE - By T I2miKAR
TEVE(THRTER 12 /NRFRABOKR) - BN KSR A R -
Fo /Kl B 5 2 i RS -
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3-3 B K gt AR GERE ST

IWA(International Water Association) /KK EERE G HRiFE
BIPE/K TSGR - 2016 FFERIRFYIMN (A7 BEITA) » S ERIRT H AR IR R
558 3.3.1~3.3.2) » THzT 2020 FEHHAFHR CEFAIGHR) « AR EWS[ T 98 fi
BIRSM WA 9,815 MrARKE RIREAHR 2 558 N LR IR AR K oy
= SR EBATA T ERAEBIRG ~ FOTAINT - M TEAE M TR /KA R B B A
Lo NELL - TWA B2 RThHTR K BRI GO i A5 A —iE » SR E F-E - 40
FRALEZFHT KGR P RYBIR ~ REEE R 2525000 1 Z 80 ~ TR A/KER -
ONEERLE R SERTE BhRA G  BTBCRROEM ~ IFK R K R B e 5
A [E G E IR R AR AR E S bR iy e Sk = K& TR ZRE A 2
S BEK > B IREAEE AT ZEREE BAOK - & 2T MR R BLK B 2 2 ]
AV R » Al R = -

85 [
NN %
N8 4
N & 4
i

NN L

E L Cmpameesaes

B 3.3.1 EIZISEERIBK%T%(TOKYO BIG SIGHT)
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ARRK G ANE EIE 2016 5 - BE =3 SRS NG > KREgE
RE RIS MAY7K R 2 (Shaping Our Water Future) » 8%E Wi AS i Tl @ A2k
FAY7ZKERSE - AREREIIT BORUBVE R © FERZRHV/KESEED 7y - BaKEREd 5
K~ BRAZK B ATERAH Z FEFIZK » AEARZRRTEN T T - REE m7KERde  thi - &7
EARE IR (e » FERACHTAUST T R KRB EEE » 3 it -

3-3-1 KEXENEH
IR SR E B TR S St A RR SR B 70> S S N
PUEAROA AT IR ST &R - M5 A BT e U A M A AT TR R BRI (B A

AARHIPREL, -

MHEIREAT T

1. AHSESERCRAIEE © BERIRAKIER
(Ut1l1ty efficiency and benchmarking ° including leakage and water
loss)

2. KHS7K B R RE A LA ((hE i ~ KRR ~ BEJR ~ 7KE )
Water & wastewater plant performances & optimization approaches
(chemicals ~water losses ~ energy ~ water quality---)

3. SRAFEAERMETEEE(ECES BB )

Asset optimizationwith rehabilitation technologies (pipe ~ plant ~ **+)

4. fEmS e (HEE ~ FoK > SAOROK s ERFEHEEES )

Management of extreme events (earthquake ~ floods ~ bushfires ~ major
accidents and attacks etc.)

5. ZeREAEHE (ERERHE)

Outbreaks management (feedbacks from crisis management)

6. AR " AETRMR PR ) B KRS 5 A A
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10.

11

12

Utilities striving towards energy carbon neutral urban water services

- ICT EEAHEREH T HIEM

Application of ICT for utility management

. EF BRSPS R T

Integration of decentralized solutions in a centralized system

- NSRRI /1T RIS Ay L8

Interactions of utilities with city / local and state government

agencies
LR EAL RO BOSUENE I - DA eI /a0y A % R LRy

Economic evaluations and financial incentives to support community /

city-wide benefits and outcomes

LB P& TR

Public-private sector cooperation

R EEAS

Customer management and engagement

3-3-275K

/K EEATE IR BT AT 2 PRI S - S A RO ER > Ik

EXFHZKEAI > BEIR ~ B A EERIRY B - B/ NSRS 5 /K i 2R > o]
RS F KB e H 2 S5 /K BRI

MHEREATT
1. B3 - T/ Rm I KEHE

Water management in: Agro-industries/Food industries

. BEREAREE 7 KE

Water management in: Chemicals & Pharmaceuticals
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3. RERARE 2 KEHE
Water management in: Energy production
4. TR AT ZE PR
Industry onsite recycling & zero discharge
5. FEELERA K Z FAIH
Water reclamation for non-potable reuse
6. E'IFNMLEY) 2 EIREL
Resource Recovery of Nutrients and Chemicals
7. J5/KEHRRIREIRRERAE R
Energy Efficiency and Recovery in Wastewater Management
8. JEMETERERER
Activated sludge processes
9. EEIFRERR
Nutrient Removal
10. BREAEHEFE
Anaerobic Processes
1. AV Re e AT A
Biosolids Management & Reuse
12 AR AR A L5 e iR PR AR =
Biofilm and granular sludge processes
13. YRR
Microbial ecology
14 055 (ME5EWY) ~ DUAERNEEESE )
Emerging contaminants(micropollutants ~ antibiotic resistance,etc.)

15 AP fEEs
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Membrane bioreactors
16 HEERKEH T EM
Membrane applications 1n wastewater management
17. ¥ b e pm B
Physical-chemical treatment
18. ZOREL g / ZoRA L E A
Nanotechnology/nanomaterial applications
19 RES/Ka MG - st~ e - &OB M
Large Wastewater treatment plants - design ~operation * economics
20. ST B /K
Decentralized wastewater treatment
21 b B A £ 458
Modelling treatment processes and systems
22 IR R - R EEE

Instrumentation ~ control & automation 1n treatment processes

3-3-3 BRAZK TR A RIFE A ZK

BT (AFORRLT > SEYIRITAE RINEENE ) AV > B e KZ %
& WAlRES [BUBEHY SCEE © PIHNEDRAIE S - BARAKENGE KL 2EM
HR AR RS CHERIEY) - SuNIB0RE ) HIE > BRI LI Fean
fg i - s AN L > Bonh R B 7KA A A A e AETE R AV BEKFRK
TRET AR K AR A
MHEAREATT
1. & BN (BUREH - 5isg)

On-line monitoring (data management ~ validation)
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2. B (ERGES ~ F81% ~ HrRlT)
Monitoring (sensors ~ indicators * new techniques)
3. BRHKEEHE COFF - BE - JEMER)
Drinking water treatment (disinfection ~ ozone ~ activated carbon)
4. ERFKER B R R B A =X
Membrane processes for drinking water treatment
5. BRAZKEREL - E7KRAE
Drinking water treatment - Desalination
6. LIEAIEER
Taste and odor
7. ARCASH KRR (&K~ REERKEE)
Drinking water low cost solutions(water storage “ household water
treatment)
8. EXFHZKEA ISR
Advanced technologies for Potable Reuse
9. FKZ& (s/KEE -~ £V - &8 )
Distribution systems (premise plumbing ~ biofilms ~metals)
10, 5FRIEm
Disinfection by-products
ISR Gl RS S
Opportunistic pathogens
12 Efatl - EIfEEEEE
Risk assessment including toxicology
13 B EM:
Outbreaks
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14. KEEH
Disaster management
15 Bk
Emergency water supply
16. %4 (PE2EEE ~ RUMi £55 - BE )
Security (cybernetic ~ terrorisms ~ severe events)
17 RS A A E
Communication and collaboration for disaster mitigation
18 BB 5 AWy (ZRoRRLT ~ SEYIAI(E A GEHE i in)
Emerging contaminants (nanoparticles ~ pharmaceuticals and personal
care products)
19. A R4
Antibiotic resistance
20 BXFHZK (AR ~ AR ~ BLRIFEAEREE 2 ) iyt e MIBERT A
Social and policy aspects of drinking water (economics ~ standards »
communication with stakeholders)
21. /K2t g5t

Water safety plans

3-3-4 B BLK 2SR

P B PR LKA B K S SRR T 26 BB ER R T ER K~ J50K
FR B AR B RIDE KBS A AR S ~ 23 -~ S TRI4ERS > il K R a et R
AEIE ~ EEER R A SRR T 26 BB IRKETRA SN R S B T -
FHRARYERELI T
1. ZKAI T AR B 2 R R SO 2
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10

11

12

13

Modelling for decision support systems for water & city planning

. RIEEE -~ RS - FoKEZR 22

Modelling of climate change ~ climate variation ~ flooding ~ droughts

- KB RIS AR 2 A

Modelling of water management and urban planning

. HIEWHHVERREAT R (BUE - 5TE - @58

Smart solutions for livable cities (data > metering ~ networks)

- SR B SR R A s

Sensors and i1nstrumentation for urban water systems

- BRI (0 ) Sk e BB A A S AT

Indicators and metrics for resilience and blue / green infrastructure

- KB ~ TR EE

Water Wise Cities ~ indicators and implementation

. SR ERACH R AT

Transition to sustainable cities of the future

. IR H AR

Resilient and decentralized systems

ST HE KA /K R B

Urban drainage & sewerage

KBRS T

Water-sensitive urban design

PRZKU &

Rainwater harvesting

SR IERR 8 2K - BETRAH A/E

Water-energy interactions i1n the urban water cycle
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Infrastructure rehabilitation
15. T/KERIERK 24580 R PR =

Processes in sewers and drinking systems

3-3-5 & - SREFEIRBIRRE
BHIARAKEZ > FEITF S EHEE N R A AT RVEEAL

MYSEL » RERE RGO () BUF ~ S - REIANS - HEEER - &
EFIRAERF TSR L - WMl bh R LA - DA AR IR & 2% - Rl E B
SFHYEEAG IR -
MHEIREAT T
1. FZKSERNUHE BT Rt

Water efficiency and consumer behavior change
2. E(ENUSENE

Pricing and incentives
3. HEMFEHEE S

Community and stakeholder engagement
4. BURRUGH

Policy and governance
5. M (BN |5 IRER)

Regulation (economics ~ environmental * service implications)
6. FRITENTER

Decision making methods and tools
7. JKFEEEETTIERE ~ BE A

Water industry capacity building ~ education and training
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10

11

12.

13.

14.

15.

16.

17.

18.

19.

. BIRRERE

Multi-agency responses

- FHEBIEARE (FERE - EAE - B

Community resilience and recovery (indicators ~ targets ~ incentives)

R E S ORE

Critical asset i1dentification and protection

IKPEER ~ 1t ~ S ARSI AR PRI B S AR &

Integrated planning across the water cycle * community * urban
planning and other sectors

ENST SR bS

System thinking and planning

ZKAE IR T AR

Water management and urban planning

ZKAIRETREGH & {5 e

Joining up water and energy efficiency

BESTEMERA/KE A/ B 6k

Smart metering and point of use water measurement/ feedback
BEKEH (ANITEE - KEE - VBsEE)

Smart water management (artificial intelligence ~ bigdata ~ internet
of things etc.)

R YRR RO R

Constraints and issues with megacities

FEE R T Y RO A5 [ e

Policy and regulatory responses in megacities

R A 2 AH BE R R T Y 22 8
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Community and stakeholder engagement 1in megacities

3-3-6 KEBUKEH

Fo 1 (E A S SR RE S0 Ry & (AT PR B R A K 88 - ARMEI S IESHERY
k#s - FERE S FAETRVE BREE /Kl - DURECRIBCT AN SRS A s nl R MRS -
MHEAREL T
1. BIMARE]

Resilience Planning
2. M NKER

Groundwater management
3. KERGEER

Integrated Water Resources Management
4, GFKEEM

Catchment management
5. BFUKEH

Transboundary water management
6. KEFEET] ~ FZ2FAHK

Water stress ~ droughts & floods
7. IWRM FIRR SO E 2

IWRM for Basin water management
8. JKEEFEEFI GDP : PhEREAIE

Sustainable Development and GDP: Challenge or Dilemma
9. JKBUR - JEHEAIAGHIFEEE

Water policy ~ governance and institutional arrangements

10. KEER
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Water Quality Restoration
11 AR IR ER S YR &

Environmental 1mpact assessment based planning
12 FREARGNIRE T E

Ecosystem and environmental flows
13. BAREEZHEE

Rehabilitation of natural assets
14 Rt 5 4%

Diffuse pollution
15 A RAE R

River restoration
16. ZERF TR

Multi sector planning

17. 7KH RN 73 T

Access and allocations of water

18 7K e BT #5E 7K

Water footprint & virtual water

19.7K32 5)

Water trading
20 . BB AT RE TR

Improve 1rrigation and energy efficiencies
21 /NERREHTFE R SR FE A

Sufficiency Economy Principle for small farm holding households
22 SR R SR AR A S

Future trend of agricultural model in Developing countries
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3-4 HAKH #amE

HA KM # w8 (KE#E 7 +— 7 A)J5 T HAKI E B i
(Federation of Japan Water Industries Forum) » Xf# “SUIDANREN" - HZH
& CIS SiE S B SCFFraHry” K" Al E - parit 1966 4 - & —{E{tEH
AREAOKBERT G /K BRI TSR AH A - (B = E0TEA, > 5 R B AT
58S AT H A SRR T ER S 1 & AR Bt 1 P B 5 SRy SR e (U R
SUIDANREN % 5 2% =15 Y B /KR 5 /K B B 758 - (e ATt ROE i » TRt
st ARG Liksh - PIEnE @ e - RIRFESEE -

SUIDANREN 2771748 Bk B 2 =] 8881 2 Al AU HA il > 08 B At P

ABLKARBARYSE RS T E o AT RE LR AY SRR - EEIRZK 50~100 4 - S5 HIp Ry
BUSHIALVE B Z MRURGER - By H AR FUKI TRV R A BRIV ER -

L'EAU
RANO
AGUA
WOTA ACQUA
WATER D'N W' S OB %%
UISCE VATN _CY

. =
NUOC BOAA UJE

7K 9Tt .

VAIEN ‘;\Sl‘z'—I'TEN
VIZ$R  \WASSER
VEPO

i VODA
i AIR
WATURA
RANO
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JREKNE YN ov VA SEERSHE
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1

2

G
HA BN KEZRGBER
HAHI7KIE 2458

T
i oRAH

T

H AT T 7K 24
ERNE S EFE BT R=V 53]
H AER T /KRR 2 AR e 5

TEAHE—
ElEIEE

EROEN

EEY. 4

Infrastructure in Japan

P Overview of Water Supply and & 2L
1 E*@J:TJKJ‘/ZTLWEE Sewerclge Systems in Jﬂpﬂn Dr, FURUMAI Hircaki
. i W=
2 | BEROKE Water Supply in Japan b Ko A Yol
3 BAEO T 2K Sewerage Works in Japan :'ﬁeﬁw o
How Japanese Industries Are
\
4 ;2:;;;’“"’23{1% Striving for High-Quality Water mwrE o
Technology
BAEICHE T BEHIKA 22 77D Future Prospects of the Urban Water a3 mm

O, FURUMAI Hirsaki
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1. HAR BN /KE 24000

H AR & 1700mm/4F - LA S22 6400 {8 m'/ 4 - HpZE8 2300 &
m'/ 4 > HERZKER 4100 (& m'/4F - RIEMEA 5S40 & o'/ 45 > RAE 151 B’/ 4
T {En'/F -

Water resource and use in Japan

Data from

Jwaor:ri\Ave. 1'?88:1\;]”83"’ “Water Resource in Japan” (MLIT, 2016)

Total Precipitation 640 Unit: Billions m3/year

Evapotranspiration 230,
b | RO

W b

Reserved Water Resources 410 Surface water

ol )

Base flow Flood flow
/Bmestlc u\ Industrial use rlcultural use
15 1 11 1
(3 1) (3 1) (2 9)
Groundwater

* Recycle ratio is about 80% in industrial sector.

HAE /K RIS ELE H AR K 2SR ~ T /KB 28 oK E R AL 244
Hydrological circulation and urban water system

Recovery of energy and

Water flux by hydrological circulation water quality by solar energy
\ /
Precipitation =
97 % ~C;
i L . b
'_; —————— Gravitation energy consumption - --- 1
¥ Dam Water supply LI*‘I.f’ar‘er use paes & Evaparation

—

Wan
Water quality consumption ~ Lake

Water catchment region

Reference: N. Tambo (1976) Jounal JWWA
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HAZKIEAE SR TAEAT Z B0 T - BRAUEHIKE RS 1887 FAEEETTE
SRR 0 BACKEE KRR 1950 SEAGERIELRT ! > 12 1980 £AELTH 2 90% »
Tl AR - B BIBESEAE RN EENERD > 2016 £ HABHOKE
KT 97.9% 0 BE/KBRHE K2R 90.4% » T/AKRSE A 78.3% » R HA E
KIS TR BT R A (R Z JR -

Water supply and sewerage coverage in Japan

97.9% in 2016

. T ' : 100%
Total Population [x 108] . Waterisupply : - -
Patient number [x 103] | Coverage Wastewater 90.4% in 2016
treatment coyerage
g o0 /800/ : —_{80%
® 7" Total Population 78.3%in 2016
=] —_
g8 | Tl S
s | : 60% =
: Sewerage 2
2 covefage ©
© ©
by a0% g
£ ®
>
= ]
= O
= 20%
Q | :
Iy '+ Choler, dysentety, typhoid, paratyphdid)
a i olera, dysentery, typhoid, par: i
0 /’_— ; ' 0%

1950 1960 1970 1980 1990 2000 2010

1945 .
Fiscal year

H AR E A OK AR 2478 = B DA R T (78%) » IIEH T AR (17%) » H
B 247 B 1D B R TR (3%) R HRF I R R TR (2%) - 1975 4EZ 2014 AF 2 » KA
CIE 11 68 190 BAE 12 (8 730 A - foKEM 127 @ o £ 149 @n' - FAE
HA7/K&H 312 Liter/day/capita & 321 Liter/day/capita » &8 =4 m B K
B 2014 F2 491 8,500 & m' -

Annual fresh water volume by water treatment system

Total volume: 14.925 Billion m3(FY 2014)

Membrane | Change from 1975 to 2014
filtration .

Population
111.9 => 127.3 million

Chlerination
only

Slow sand Treated volume

fitration \ 12.736 => 14.925 Billion M?
. _ Water use volume

Rapid sand filtration 312 => 321 Liter/day/capita

Advanced water treatment
4.985 BM?in 2014

http-/fwww jwwa or jp/jigyou/kaigai_file/20168WaterSupplylnJapan pdf
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H AP AERE/KE (Effective water ratio) F 2014 FE£92.6% >
J7K#(Leakage ratio & 7. 4% H P FEHNIR/KEE 3. 6% ULE7K#(Accounted

water ratio) : 89.8 %

Effective water and accounted water ratio in 2014

<National average in 2014>
Effective water ratio : 92.6 % => Leakage ratio: 7.4 %
Accounted water ratio: 89.8 %

Tokyo N 3.6% | |
Berlin M 5.0% Water leakage rate

I I 0% in maior cifi
Los Angeles in major cities of the world
Moscoy E——

Madrid
Sao Paulo
Cairo
Torino
Istanbul
Hong Kong
London
Bangkok 0%
Mexico City 35.0%

0% 5% 10% 15% 20% 25% 30% 35% 40%
https://www.japanwater.co.jp/concession/basic/basic2

HARAERKEEHE 28 7Rl - B R AI57K (Sewerage ) Za85 » Bt 57K
PRIEPR IS ~ BOKAE (night soil) PRIRIEME K KHLEEFE -

Domestic Wastewater Treatment Systems

Sewerage system Sewage Treatment Plant

. Wastewater Treatment
gully e e 1 D A D BETD A

municinal wastewater

Rural sewerage system

—

Sludge

Night soil treatment facility
Treatment plant for treating
Night soil collected night soil and
johkasou sludge.
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HZA 2012 FEREKBRH B R 144 .45 (B ' FIARBER R 3. 3% —4REREE B 70. 7%
S AR R 26% » (HEFEE 1.45% 0 2.1 (B o’ B UCEFIHE -

Annual Volume of Treated Wastewater

Treated volume: 14.445 Billion m3(FY 2012)

Primary .., Only 1.45% Recycling rate

26.0% Recycling/

reclamation volume:
210.2 Million m3 (FY 2012)

Advanced

http:/igeus. jpiwphiwp-content/uploads/2017/03/da25d58e311828646b563677¢900b90c. pdf

HAFERHEERLER - BHUEMITE ~ IR IERE « Bt

Wastewater Treatment Plants by Process

Denitrification process

%] Others
10
8
6 tion
4
ntiol vate
2

5-10 10-50 50-100  100-500 500+
De5|gn daily maximum dry weather flow [x10% m3/day]

o O O O O

http://geus.jp/wp/wp-content/uploads/2017/03/da25d58e311828646b56367 7¢900b90¢. pdf

FE/Kpa B AT A 2 7506 ~ PEAMERY AR A Ry 2 - SRHE R~ e S22 i
WIE R CRERIEKSE) ~ A ERERFE -

Generated Biosolids Volume and Its Recycle

1990 2010 2015
16% 78% 68%
Green farm uel—,

\

22

2.27

Volume unit

Million DS ton Construction material Construction material
(cement) (other than cement)

Il Ocean dumping M Other without recyle M Other effective utilization
http:/fwww.mlit.go.jp/mizukokudo/sewerage/crd_sewerage_tk_000124.html
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TG AR B A IR A L EAEH T 1€ 1950 FERY S3%IRFH7S 2050 ARG ZE 90% -
SefE NS (EIR SR - AR % A R A M [EIEES - FRAGAE 2050 4
A 6OTE(EEA T - LA S BRI - 4ERF BAF R s e 2 &)
K& > B —THEREPRE - HAEI T R R n n ft 2 2% -

Changes of Urban and Rural Populations

Rdeld developh\enl

Japan
30"”@1".‘.‘5’.-‘_‘BL"980% P Total population] Millien]
lDO/ ] ‘ 140
)
Eo%l Rural { 120
l
100
A A7 |
80% \ L A 80
\\530/0 ) ¢ &0
40% 4 W2 Urban
a0
20% 20

.....................

Year \2018

Past and expected increase in urban population

.~Japan ~~ ]
Repid developmen‘\ China South-eastern Asia
30% of water supp\vSO% "
......... Total populatit
100% i .
g ..
80, Rural T LH-H { 1-1-}
\ 2% ' ~~ 11811 N
] i A4 ! P | .4 \‘ 4 \\
60% T I = ) = s
L: 53% :,f ‘3 - AU AT | Y
40% “$-8-Orban | 1 ~Urbar [ Total popidation
20% HERE |

...................

*Fi356 1960 1970 11980 2010 2020 2030 2040 2020 2030 2040
"""""""""""" 2018] *-====-*
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2. HARRPKE(BARK) %85

HAHY 1854 FEBHEY - 7 1854- 1887 - fE/KE Bttt » 2imEE 36 B AN
Eal - B FRFEHRFEINIL T - NI HAOKE S aefat 5 8 LB e -
FETLEU TAERT.Z AR MR BAYKE 24T 1887 FAERUE TR IE5ERL > 1921
SIHENNSEOH T > 1957 Farfb/KiErk > &z 2017 FEAOKE FREEZ 97.9% ©

@ 1945: End of the Pacific War
@ 1887: Completion of the modern waterwbrks . 1957: Enforcement of the Waterworks Law

@ 1854: Opening oféjapan . 1921: Initiation Qf chlorination
18 : : : 4 100

g g Number of patlents suffenng Al

8 -é 16 : from waterbérne infectious : / 90
28§ : diseases  : : 97.9% [ gq

g SE 14 : : H (2017) -

&2 170 &

gig
233 10 il
G g2 15 2
=R % 8 >
L 1 40 ?2
22> 6 o}
Sat 130 £
5238 4

be E .g 41 20

é sg 2 1 10

[=}
= é 0 0
1880 1900 1920 1940 1960 1980 2000

HAEEBIR UL B AOK AR T - BB AKFE RSN s 2 IEE

> i 1953 FFEBidn > FAEIIRSIHAM - N TSR © 1958 ST % /KR/KE
ZEGH  SREIKIE 5 B 1968 SRS EKig R B/KE 5 1978 FERESHK
RIERE - BEUKAENR R RAMERE - B2 2003 F4 858 1 1998 4L
SRR IAKE (HFEHRE) - A RIEE 2R E 2 PR AT+ 2003 FA

CEAR) AR B » EfoK it (LS e -

20,000 100

18,000 Q20
Water supply ratio

16,000 PP 80 T
S = 14000 70 o
oo =
£ = 12,000 60 ©
© 85 1 t x
= £ 10000 nvestmen 50 5
O = amount =3
£ = 8000 w2
$E 6000 30 &
= a o
= 4,000 20 =

2,000 I I I | | 10

o il 0

1953 1958 1963 1968 1973 1978 1983 1988 1993 1998 2003 2008 2013

Improvement of
QoL G owth nf water sup

Industrial
development

Increase in water
demand

Eutrophication of water o effe
resources of foul taste

o of natural di

in g large-

scale earthquakes
Arrival of depopulated
society
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PR A e B ACK BB EEE 1975 FLARZES R H 2015 F4¢
s » 7AHT 7000 RN HAOKESE » 5%/ NUBAOKEE R VBEE A
BESE - AEFTR -

HABAOKEEKRIA R EE N R EEM

More than 1,000,000 | 14 ‘ 946
@ 500,000-1,000,000 | 12 199
E 250,000-500,000 56 109
g 50,000-250,000 : : 345 30
g 30,000-50,000 _ | 202 10
f 10,000-30,000 : _ _ 1412 6
g 5,000-10,000 . 242 3
)
o Under 5,000 94 1
Under 5,000 - _;::' 5,629 1

(Small-scale waterworks)

0 100 200 300 400 500 0 500 1,000
Average number of employees

Number of water utility business operators (Unit Persons)

181l HA VK& & (Japan Water Works Association)2015 &4t » HA
B 15,310 REARKESE - Hp R N 100 EEE 14 28 A& EAHOKE
F o KA 5,000 A% 1,381 28 - P55 AR H F7KE 330LPCD » /KA
CI/ZNR 5000 A% 5,629 22 0 P& AR H HI7KE 399LPCD - AVERY B HOKEH
8,208 5 -
HAIRA B AOK BN

Daily Demand per Capita
Served Population Nsuunggﬁé?f Polpﬁlgﬂgg EST’ECI Suﬂ%ﬂsﬁlﬁﬂ%ﬂﬂ?ﬁ Maximum( £) Ave[agi_f(e.ﬁ) Eapacity of Facility( £)
More than 1,000,000 14 39,354 455 352 316 540
500,000 ~ 999,999 12 8,207 95 375 318 533
250,000 ~ 499,999 56 19,394 229 366 322 525
Z | 100,000 ~ 249,999 146 21,727 26.1 385 328 535
= 50,000 ~ 99,999 199 13,881 174 407 342 584
E 30,000 ~ 49999 202 7,914 102 440 354 615
g 20,000 ~ 29999 144 3,581 4.7 457 360 663
v 10,000 ~ 19,999 268 3,900 55 500 385 724
T% 5000 ~ 9999 242 1,727 25 538 394 812
= Less than 4,999 94 313 0.6 747 501 1,201
Under Construction 4
Total 1,381 120,000 1449 386 330 561
Small Public Water Supply 5,629 4,030 5.9 553 399
Private Water Supply 8,208 370 03
Total 15310 124,400 151.1

@® Number of Waterworks in FY2015
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R

JE(Surface water) > N 7KJE (Groundwater) > HAt (LK ~

HHY HAEF S BEIEA 1 > 7K &

2 e B R A BT /K R A HUKEE > A

Zoie > FH/KEESK - R FB/KEAKEEZKE (Reservoir water) > a[J1[7K

Annual amount of water intake (Unit: 1,000 m?)

FIHH A Z /K
SRR B o A 78%  1BWIERF TR
Ex B R R R AW N 0N SR 2 M5,

18,000,000

16,000,000 —| W Reservoir water

14,000,000

12,000,000

10,000,000

8,000,000

6,000,000

4,000,000

2,000,000

m Other (spring water, etc.)

TR K)o

= Surface water
= Groundwater

¥ | ake water

Q@ o=
88555565

N T WD O~ @
[y Sy
DD DD D

R3UE35553855033585888

Groundwater

Surface
water

2001

Transition of the annual amount of water intake (water system/bulk water supply)

2k 2 A5 3% -

s LA Ry T~ EFS KRR SRE0H ~ AR

crl 3 E N
Yyg » B N CHRRE IR TE 0 5 2% - HEk 17%E DIINEOsERI A Afk
[ e Membrane filtration |
=1 Rapid sand filtration
100 = Slow sand filtration 01% 1% 2%
== Chlorination only
90—
— il Total amount of 160,83 1o
= 80— treated water — s
& 70— 619 12735 (/ T
£ 78% 78%
S 60 —— 74% 76% v
g 72%
a 0 —— 58
40 ——
10 13%
7%
20— % 3% 30/,
10 0% 21% 21% 20% 18% 17%
0
1970 1980 1990 2000 2010 2015

The transition of water treatment (water system/bulk water supply)
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HAAE 20 theg 70 S48 A 8% HYEL/KE AT RZ/KEER > 1£ 2006 4 > #8
i 92% (M RARHUKE) HKaECAEIKEEH » 2015 425 92.6% AL > f#
KRR ZEE 8% - HARTEIR HAE - AEBACKERARIKR AR
98% » /NIBEAOKESE HEFERCE K 95% - R/KERES 285 [ - B4R
AL A B4 ] BRI 1T A SR - B T T RE AR I SRR B o B R T S AR
HigWALAES - WL > BETR/KIEE - EER/KZES VG - S
EARATENIRS -

100 -
Effective water ratio 89.0 % 91.7 % 92.9 % 92.6 %
90 83.6 %
77.6 % 88.6 % 90.2 % 90.4 %
8 . 85.7 %
— 70 79.6 % -
9 74.0 % == Effective water ratio
o 60 Accounted-for water
& 50 as percent of total == Accounted-for water as
§ percent of total
E 40 Ineffective-water ratio —e—|neffective water ratio
30 [2249%
16.2 %
20 . 0% 8.3 % 7.4
. 9 .
10 o o 7'.21A Yo ¢ o
0
1970 1980 1990 2000 2010 2015

The transition of effective water ratio, accounted-for water as percent of total,
and ineffective water ratio (water system)

Note: Ineffective water ratio can mostly be regarded as leakage rate.
HAIETE 51 HERH/KEHIEAE > 2015 45001 302,029 g2 K'E - Her o
302,019 pa =t - EF&ER Ry 99.98% > MRIBHEHE/KIER 2016 F5HE » 7 49.9%
ARl - 2 EREHE K - A 31. 7Y R R E - HUZ a4 K e
HHYBEAOK - A 16, 19 RRIEINE - HIZER AR AR BEZOK -

No response
2.3% \ Drink bottled water
) without consuming
drinking water 16.1%
Drink after
using
household Number of
filter
31.7% responses
41,382
Drink as-is
49.9%

The result of a survey on consumption of drinking water
(Tokyo Metropolitan Government)

Source: “FY2016 Tokyo Water Supply Safety Diagnosis Survey Report,”
Bureau of Waterworks, Tokyo Metropolitan Government
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HAAE 1978 IR /KIFEE(L - BEEUKAEBRRK K LR - -
2000 & N2 I /KE [HE

PSR PR P R A -

R E =

2 2003 A FEF R -

» INIEFALAE

it A 5%

H A S SUF K BT -
2015 B /KB HRE) A AR

FARES]
Pl B b

200 21625
2
L #of affected operators b 20000 o
180 19,557 ” 8
S —— s
o 160 [ S
5 17,538 * o
= | 16,637 134 T @
o
S 140 Iisers qg6m 123 115000 £ £
o S 14,126 ]
O 120 [Fqz14519 ’ 114 58
o 12,096 o a
@ 98 ~o
S 100 - 9,998 =8
2 83 _ 82 87 14 10000 - ©
S g0 f P g -
s 8120 o 63 66 67 66 D
Ny \ 5 59 Qc
3 60 |+ 5,454 % =)
E 4 | 106 |7 \ 3586 2eon |14 5000 §
= a5 98 : 3563 3,087 12,662 2,761 2,836 =
93 gq o8 b e, 78 4591 11,691,789 3
50 | 2 - 116 o 3
20 e 84 6E, 2.85 w12 583 o
2 : 1697 12177 A o
o I 1 35
D QOO — AN O F W0 O 000 — N0 Y DO RO N ™MW
OO OO ODODOOD OO OO0 O00 00 0O00 0 O r™r ™
$EEP PRI FEF2IIIZREIRIITIIIRRRRRE

HHY A AL AP AR RE 3R - RS
BN Rt st > & 2016 4

E(HFEHE)
ZEREE 38. 7%

DRI AR AT T
D2 ra B4 27. 9%

HLifr

Main pipe line

B

'Despite the improvement of |

conformity

rate, earthquake

proofing does not appear to
be progressing well.

Earthquake-resistant conformity

rate (%)
50

40

30

20

10

FY2014  FY2015

FY2016

LM

Water treatment facility

facilities, the operations of the
facilities need to be suspended,
which often makes the repair work
difficult. For this reason, the
progress of earthquake proofing
work has been slower compared to
main pipe lines and service

\ reservoirs.

Earthquake resistance rate (%)

[ For earthquake proofing of all the

50
40
I 27.9]
30 o127
20 (- —
0 b e
FY2014  Fr2015  FY2016

i

" sin

ZIKMEY 53.3% °

Service reservoir

ce the repair work of '

each service reservoir is
easier compared to water

treatment

facilities,

earthquake proofing work
is progressing well.

60

50

40

30

20

10

Earthquake resistance rate (%)

297] 1515
Fy2014 FY2015 FY2016

(Source) A survey by Water Supply Division, Ministry of Health, Labour and Welfare
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HARITKE - HEUEEREAKELEH 10m3 KEH - 2HAPHEES
& 13.370/10m3/ H » YELEEIAEIHIZEE 13.5 7T/ 10m3/ H (EEIAETE 2KA
KIFKE BEF » &9 0% AT /KRR » OShErE e JIHtK) » {ELE 2% B - Sihk
i ZKEAHEE (AR -

40 us Canada Japan UK Australia France
UsD($) A— A A
* As of April 1, 2016
Calculated by forex rate 35 37.2
30 — —320 307 3113
25
255 244
20 207 1208/
15 — —
13.5
10 . 133 | |
5 — -
SanDiego  Seattle  New York Vancouver Average in Birmingham London  Melbourne  Sydney Lyon
Japan

Note 1: In case of domestic charge by the smallest feeder pipe/10m3/day (As of the end of FY2015)

Note 2: Figures for Japan were the simple mean average based on “domestic charge/10m*month” in the statistics on water supply by
Japan Water Works Association (FY2013).

Note 3: In New York, the water rate remains low because the raw water, which accounts for 90% of the water resources, is saidto
have good quality and some water treatment can be omitted, and 95% of water supplied is delivered to consumers by gravity flow.

Source: “International Comparison of Water Service,” Japan Water Research Center

HAHYBEKBEAS > BUfERFR/K A R /KB B ALY 28% > Bio/K ke &G 7K ARBE R
ALY 18% > HTEELY 34% - fEFKAE 5% > FAMEY 15% -

Costs for water cost collection/water Cost of obtaining raw water:
meter reading, fixed asset retirement ™. Costs required for operation and
costs, stock losses and shrinkage, and maintenance of water intake
overall business activities. | facilities to source raw water.
Other
0, ' Cost of water treatment:
Corporate  debt  interest. | 15% Raw water cost and Costs required for operation and
interest  on  borrowings, |- Interest treated water cost maintenance of water treatment
corporate  bonds  handling expense, etc. (including wholesale facility.
costs. 5% water cost)
28%
Cost of water distribution: Costs
required for operation and
maintenance of facilities for
Distribution cost wate?r distribulipn. dsl.utc.r;) ras
iati ‘ service reservoirs, distribution
Depreciation and water service | jo0 %
34% cost
Depreciation cost of tangible and 18% Water service cost:
intangible fixed assets. In the | - Costs required for operation and
waterworks, pipe lines account for |~ maintenance of water meter
approximately 70% of the total installed on the water service
assets. installation and other facilities.

Breakdown of costs for water supply system
(excluding entrusted construction cost and extracrdinary losses)

Source: Yearbook of Local Public Enterprises FY2016 (Compiled by Local
Public Finance Bureau, Ministry of Internal Affairs and Communications)
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I~

HHEIKE

K Bi7KEse < HAE > ANk >

TAER AR - R

R H A B ARKEHE 2 EAREWGRETE 2000 F£47 4100 & CVD- 227D 2 2050

F2 2700 E CMD » H AR /KEEERTRAE

ISES

130,000 'Ii;)\.gl\)gupu\aﬁon] ﬁ%{:ﬂogg:)en?-af%ra\;u']aler L 650
,000 persons] Total e T E
120,000 | Total population Population —————===3I3s% = Daily supply per capita —- 600
110,000 served [1,000 persons] e (L/capita/day) 550
A — T
I32s
100,000 1 Peaked in 2000 =} 500
90,000 | 41 million m3/da; Accounted L 450
80,000 7 —— In 2050 - 400
70,000 / Ll N = 27 million m¥day | | 350
60,000 SESEAREEEEE EE I S = L 300
' A T AL
50,000 // Total Wlmp_::cuné; x,n‘oo persons) L 250
/ ———— Estimat=d value
40,000 7 i ] b Popetation seved (Unk- 1,000 persors) - 200
30,000 Daily supply per 1 Wil L 150
/ q capita Accounted-for water [unit: 100,000m2/day]
20,000 ~ e Capta ———= st e " 100
— it value
10,000 / iy supply per capita (icapia/day) L 50
A el e .

1950 1955 1960 1|965 1970 1975 1980 1985 1990
1964 i 1965

1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Surveyed only water utility business operators

Surveyed all water utlity business operators

that were members of the Japan Water Works
Association

and small water ulility business operators

[Actual values (until 2015 inclusive)] Statistics on water supply (Japan Water Works Association) The figures for “Population served” and “Accounted-for water” include those from the
served

water system and small water system. Daily supply per capita =

[Calculation methed of estmation]

1. Population served: Calculated by multiplying the estimated future population of Japan (estimated in 2017)
(97.6% in 2015).

for water divided by

2
Since it is difficult fo predict future economic climate and trends of private water supply to use the

by the penetration rate of the water system and small water system

Accounted-for water: Estimated for each of domestic and non-domestic. Accounted-for domestic water: Multiplying unit ul domestic charge by population served

water, itis for other than domestic water

Daily supply per capita: Daily supply per capita = A served

d-for water divided by

HAAE 2004 F3T7E T HAOKE SRR EHIE
B B AOKSEFRAYHEERAK -
Z V&) S/ YNEY:
FRCRFR AR e E A & KA EE ) SR TTA

HMIEHEE AR T Z 3
H A= 3 5 AoKE
BET AR S R =
L~ R HK

B HAE
it Wi

Ik~ B K e

would change according to the change of accounted-for domestic water and would use the ratio of accounted-for domestic water (0. 310) for calculation.

"R B R AL 0 AT
i 8 4 > ZEH
7 2013 4F >

2 BE

Frd ~TEIRFr M AEK -

Waterworks Vision was formulated in June 2004

- More than eight years have passed since the formulation of Waterworks Vision (in June 2004) -

= Experience of large-scale damage to water sup

Earthquake

society

ply facilities by the Great East Japan

Concerns about tough business environment due to the arrival of the depopulation

Considerations and discussions about the New Waterworks Vision began in February 2012.

New Waterworks n ‘announced in March 2013'

Too many issues to mention:

+ Decrease of population served, water supply, and
revenue by water cost

+ Expansion of length of pipe line requiring renewal at

water su;ﬁ)\y facilities

Basic principles;
Water supply in Japan will foster trust in the future with the local

Direction of initiatives ‘ ‘ Key factors to promote

+ Increased risks of quality of the water source
+ Impact on service standards due to fewer
employees

+ Crisis management measures with what happened
after the Great East Japan Earthquake in mind

Clarification of roles assigned

measures
-~ ~
Safety
Supply of safely Cha"enges
consumable water Have a mindset to
‘address future issues
Resilience Promotion
Building resilient water . of measures
gsupply Afflllatlon
Promote measul
Sustamablllty through theatﬁllahonof
Securing sustainability of
water supply

Promotion of various measures (examples)
L]
Ll

Strict asset management

Im,| t of water su, facilities
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Ideal
paradigm for
waterworks

" Safety

= Provide water that can be
consumed with peace of mind
= Appropriate water quality
management

- Response by integrated
approach

Resilience

- Waterworks that can deal with
crisis management

= Appropriate facility
renewal/earthquake proofing

- Deal with post-disaster issues
resiliently

continue to trust

- Stable business
infrastructure for long-term

= Measures with depopulation
society in mind

Challenging mindset/attitude and intra-stakeholder affiliations

. [ Secure 'avﬁ'ii'abllviyvf safely All water utility business operators to
Immediate | consumable water from all complete earthquake proofing of pipe
goals waterworks through the affiliation | lines, service reservoirs, and water

of waterworks stakeholders. treatment facilities in the key water
supplying stations.
= ; = |mplement step-by-step
water resources. earthquake proofing to water
= Develop water supply supply facilities.
facilities depending on a | m Enhance facilities that serve as
water resource. water supplying stations to En i Bace
Directions of = Manage water quality in water enable minimum possible water or A
bt by treatment. supply in case of disasters.
initiatives ' mEnagsment
m Establish a PR and | = Secure water supply means that | o Secure  employees  with
dissemination  system to enable emergency water expertise who take charge of
respond to the demand for supply/emergency restoration primary assignments
water quality information. work in case of disasters, :
through the affiliation  with
stakeholders.

R 2013 F5TE BARKEEZEEFSR - HAKBIE .00 (Japan Water
Research Center, JWRC) HHIE/KEHERHA - THEFRNEMABEZEIE
EIWE R 822 > BRI RE MK 2 1l - HAREAZSE)E (Ministry of

Health, Labour and Welfare » MHLW)th 3 #Fi5 buhffgestEE > HEEh L& i -

H AT HAKE e LD Z et T e 35 HeK so/K e B R AK

Continued to
2()(:2 2()1}4 21)()6 2()()8 2()1() 2“12 2()14 2E516 2l}18 2()21) future projects

Main
research .

. _ 4 -
projects Epoch New Epoch e-Pipe Pipe Stars Rainbows Pipe-X

) . *  Estimation of Seismic diagnosis of *  Re-establishment of main pipe lines and selection of
Main r:'emwi:gssﬁpeng::nr‘?f?er accumuiated ?m.a'l‘w“oraé]on of pipe water treatmant pipe diameter with depopulation and extensive
themes pipe pipe g ine funetons facilities and service cooperation of water utiliies in mind

Diagnosis for aging of pipe lines *  Seismic diagnosis of resenvoirs

pipe lines
Estimaticn of seismic
damage of pipe lines

Maintenance of pipe

lines

Utilization of high

precision GPS and

pipe line information
mapping system .

Water quality management of pipe network utilizing
simulations and Information and Communication
Technologies (ICT)

Feasibility of smart meters

Water treatment

Confinued to
1001 1003 1095 1007 1QQQ )ﬂﬂ1 00S )nm 701 3 )m 5 ')l"ﬂ 7 2019 fyture projects
Main } } } —+ t }
research Advanced water |:>
projects treatment ACT21 e-Water | e-WaterII | Aqua 10 J-Step A-Batons
MAC21
Demonsration filtration to | le water Measures o
teuts ofMFand | © MF. UF, and NF membrane filtration to polcation of e gddhfe‘-ss Measures to address
Main UF membrane eliminate dissolved organic matter (taste and h‘,?hidh aw depopulation and
themes Sitration for odor compounds, disinfection by-products, Reduction of sludge by reducing the chemical dosage water natural disasters
potential agricultural chemicals, etc.) + Ultraviolet disinfection of groundwater (Flocculatio g"a‘:'“'j:"":‘:('“"“‘
y +  Diagnosis for freatment function in water y . nsedime v and ks
application for it facilt Selection of water treatment that suits water quality of raw tion refiement and know-
water treatment reament facilties water treatment] how sucoession by
4 . co2 employees of water
reduction utility business
T 1 i i . operators
([])&monslrahmn tests _zf a hglt}rlltt:af_rocess cm;llxmrgt_met::dbmrz ﬂh;atl;n a:1d 5;:{@:‘:\%1 tatdisinfestion
ther processes (rapid sand filtration, ozonation, activated carben treatment, i tase of of surface water
biclogical treatment process, etc.) disasters
b,
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3. HARISEAMAE R S dnE /KT

HATAALI KB S 1887 FAEE T IS SE R » B2 B E 1R
& BUR R TR EN 18 2 > TN BIE K3 7Y 1975 A T 2] 90% -
1990 FRAEEB(LKE - R BBk - 5 ESS0FKEHER - 1998
FEREEE A SHRER IR KT (EFEHNRE ) - DR LR R B ] A e 3 2 S S Pk it BB
& Kot

TG 7KUTER B B 2 4 AU IR 2 T (AN BR s ~ LT UM T ) 2 AR e K

JHHLEME o R 1960 FARHGEMED) - 1980 FAMEBIS 40T /KEERE T (BR

B PREERNT) > 1998 FFIANE R 8 2~ Tl rk i - HEEhER it KE B i
2000 FEHEBNEEE A YRR IR - BEKE AH A E e U Rl - HEF RN
AN E TR o

ology 3@X©pm@m©% Water Supply and ’?e,we,r,a-cj*e

-

Promotion of
earthquake-proofing

100 e raBe 8080000088
90 set®®” Development of
" advanced purification
80 h process
Acceleration of water supply i p ae® .
= 70 coverage MBR/Reuse o
& . | treated water
L ] . ®
% o0 Water works O Development of adva_nced
o 50 coverage rate (%) o treatment process : nitrogen
e o and phosphorus removal
S 40 ° o
% o o’ Promotion of
© 30 o Acceleration of coverage of H‘eaju.res agalnst -
. sewerage (Sanitary sewage, arc')eoa SUIRCTAT
20 Sewerage storm water drainage) -
) o Recovery of ener:
10 coverage rate (/6)\:‘. Iand resgurce (Bicsg\{a\s,
Carbonized sewage
0 | sludge)

1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Post-war
reconstruction

High growth period Stable growth period ‘
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HA TS 2 BMA  IEME2E (Ductile iron pipe, DIP) ~ #ffE (Steel

pipe, SP) T & L& (PVCP) ~ R At 1% (Concrete pipe) ~ m B E R L & (HDPE

pipe) o HARTSEMIHSSET 24220 ~ f7K8E > /K BT KBRBERf > o afidl T

Steel pipe "2

CYRIMOTO
BA%RE KX
SEKISUI

VLU JFe  Kyhota
Source : Each company’s Web site J -

= RN
COSMO

TG MW CIRPORATN

G11 Paseion for the Next Innovation

HITACHI

Inspire the Next

WW WETRARR R

- B8 B mrenHINSRBEPR

@TAISEI KIKO

Kihota
Source : Each‘c&rﬁpany&eb site
Wastewater Ceramics Ozone generator
treatment plant membrane T3

*FE  mMETAWATER

Membrane Un|t Q IORGANO swm,c‘,,.,, 9

X20n--%Eit

=2 !zoryasyxﬂzmsu
au|
{% g&‘m‘, IEJE:%?L-!!&

EMEER e Kishota

Source : Each company’s Web site
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(1) SR B 1 -

H7KIE 55 R /K S B TRE R IS0 2 A 2 B EY) > S e B e
WSS (RESEMR) > URREEGEKEMEZARYE - HEE
FEV)Z =BG AITE LB 20%27 1 2 50% » ELRARYIE ~ Geosmin fz 2MIB
EERFAHE 0% 2 100% ©

Conventional water purification

Insufficient removal

» Trihalomethane

[1 []

Source
water

precursor
Purified | » Taste and odor-
water causing

Coagulation-sedimentation substance, etc.

process Rapid sand filtration
Advanced water purification
Source [1 L]
water

Purified
water

Coagulation-sedimentation
process Ozone Activated carbon | Rapid sand filtration

contact tank  adsorption tank

100%
Advanced Concentration of Chloroform
purification (One of trihalomethanes)
80%
Conventional WHO guideline =0.3mg/L
@ g0y [purification J S |
g 50% | i i
T apan water quali
T P quality | < osmgiL
S aom standards
S
P\
- 20% Purified Water Quality | 0.0015mg/L
0% | : in Tokyo (Average, 2016)
0%
0% . . Cannot be removed through conventional purification
Trihalomethane Taste and odor-causing == (coagulation sedimentation + sand filtration)
precursor substance, etc.

(Geosmin/2-MIB, etc.)
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() PZ AR TR -
FoNE/K s gh i RERIBHE 885 - HARESE H M2 MR s R

Kuhata

() PIEHINEEREEEHE (Hazard Resilient Ductile Iron Pipe > HRDIP)
H HARZHRE » (AL 1974 FERHMRIH S IR IR E #4 ~HRDIP -
L&A 75mm~2600mm > {4ESEEE £1% - it 722 3DKN (100mm 45 A5 fl -
Tmt 30 ﬁ[ﬁﬁﬂ%%ﬁ%) { AR PR 100 4F

( HRDIP ®75~2600mm )

®100 HRDIP can
lift up 30 cars.

Property Performance

—

Amount of Expansion/contraction +1% of Pipe length
Pull-out resistance 3DKN [D=nominal diameter(mm), e.g. ®100:3D=300kN]
Joint deflection angle 6 ~ 8° *depends on diameter
. More than 100 years
Durablllty *GX type buried in hormal condition soil
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H < HRDIP R EUARRE S - LRI - TR RIEMEEKE - A2
SRR - HAMEILSRAIPEEIRT e 8O0 R R R R A - B
BEEM ] EHR RS E M SREs (FSEREEME 2km B/ RFELR=15m)
A BRI T L B R B s (s ) HRDIP -

d150mm

HRDIP Liquefaction
(No damage)

Tsunami

e T

®150mm HRDIP
(No damage)

2000 Tottori west Earthquake ‘

Ground
Subsidence

®400mm HRDIP
(No damage)

| ©300mm HRDIP
(No damage)

1995 The Kobe Earthquake |

Distribution

%
.\

d>1650mm

HRDIP

B —
’ Minimum curvature : ‘y wAVE (e.g.01000)
radlus 15m : Y ¢ - ’

Shleld machlne }' - | ._'~ \ 8% Shield tunnel

(DXR Method)

o L A e A Sy (e.5.01350)
' E— T XHRDIP: Hazard Resilient Ductls Iron Pipe
Nominal Diameter (ND) of HRDIP 700 1000 1200 1500
Nominal Diameter (ND) of Shield 1000 1350 1650 2000
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H AR & /KB fo) R E 47K RETRE » Y 1960 FEEHEEN Al /K E 4R {5
MEVESEH/E (Ductile iron pipes, DIP) » 1980 GEBALGHESIH FIMRERF R85
HIER > 1998 FHHE— » SIHEFIMEERFDRGIN SEE R, > 2000 FIR/KEE
2 3% > HANYIRAKEZE T.4%

’a‘g .. Example of Bureau of Waterworks, Tokyo Metropolitan Government
: ?S— 100 f 25.0
o $ %0 Rate of DIP to
O o -\ distribution pipes / / 225
g8 ® N Yy 200

T ——
Q @ 70 ;
a Y \ / /\ Rate of stainless | 17~ ?.e.

¥ 60 - DIP introduced in steel service pipes |- 5, @
c .
o 9 distribution mains ]\ / E
£ g 50 (1960 - ) / 7\ 12.5 Y
,% c 40 DIP introduced in Leakage rate | 100 ?60
o E distribution sub- / \ 3.0% (2g09} &7
= 30 mains (1967 - ) / 75
« ©O 20 Stainless steel 50 e
o w ] / service pipes “

p— 10 introduced (1980 - ) 25
U © | 7 in
‘f-u' oc 0 / | I I '/I I I I 0.0
o 1960 1965 1970 1975 1980 1985 1990 1950 2000 2005 2010

‘
a
w

972 975 97.9

ﬁ_g overage rate
70 o, (national average)
60 69.4
50
40 Leakage rate

(national average)

30

20

10 136 IS 6 —— ¢ = —
0 1 1 1 \11.0\ 37 1 8.3 | 7.7 L7174

1960 1965 1970 1975 1980 1985 1990 1850 2000 2005 2010 2015 2020
Source: Statistics on Water Supply in Japan (JWWA)

69



(4) SHEPEA Y FEZSFS i (Membrane Bioreactor - MBR)

FHY G 5/K R B AT PR A Z TS5 e s B AERE R > R BESCR e T T
2T R A Y R RE 2R T (Membrane Bioreactor - MBR) » HAEZAY)
EREAZE 5000mg/L~20000mg/L - PABAUE M Z e B il (LR A Ve R
J& 2000mg/L~5000mg/L) » "JEi#& 60%ZFERE > HATINE 57K FEA 2 Bh g
B EREsEfT » H AT HALEZER MBR £ i i52R&y 33% -

CAS (Conventional Activated Sludge) Pollutant removal rate
MLSS: 2,000 - 5,000mg/L :L':i?:l-nentation | BCAS HEMBR|
20 100% 99,3%

94.2%
88.

E.coli is completely removed,
as it is larger than the

Primary
Sedimentation

tank |:> PRI - IS ﬂ e 100
........... 30
i

T MLSS? 5,000 - 20,000mg/L membrane’s pore size.
Sedimentation — Y
tank = '
1 LC 1
1 1 SS BOD coD
i Y L/3 "
A : : ) Source: Summary of Sanbo Sewage Treatment Plant
equwed spacels a third of CAS Project in Sakai City by Japan Sewage Works Agency

Global MBR membrane device Largest MBR Plant in North America

market share in 2016
(in value terms)

Japanese
companies

WWTP(Capacity:159,000m3/d)
Canton, United States of America

Mitsubishi

Chemical Hitachi TORAY Meidensha

Kubota

Source : Each company’s Web site
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(5) BRI 5K R R fiir

FHYHAE AT FKE S

7 RCRIER) 80% - NIEHf—EEIR NI R - ATEREL L
R g R A 2 5K B B i 3t - A SRR R

AR A RS

SSKHRBOKE » REEPKIE 5 -

= (BOD)#%E 90%LA L >

® BOD removal rate: 90% or more
® Stable quality thanks to

New
plant manufacturing

developed
town

ndividual facility

(6) Elmk/KE B R

HHY B AOKEE TR ARER AT RaelE > NIt H AS R4 2 (A0 H 1L
= LiEE) ik

& L) R AT ICT $500ly - EmEati - e i a2l - R bifE
Bl - BEEE - FHEEERRN - R REIRE

TorT o AT E
GIS %8 > ARKIpBITeT T B AUKEREERR -

=

-

Remote monitoring Machine status

diagnosis
Optimal operation
and maintenance

Asset management
<~
\ Water leve!, N ’
gate contrel
N

Camera

information
(0&M)

information

(vibration,
Pressure,

water quality,
flow rate

Plant

Camera
Pipeline
network

information
_—— (0&Mm)
[S[S[a[a]={ay

Wastewater

Manhole treatment plant
pump
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Cloud Geographic Information System

Construction work
Automatic preparation
of documents

/ for work supervision

Asset manageme T Maintenance work
Medium- to long-term TN Automatic preparation of
records of operation and

facility improvement plary =" (e t y
TN it (E maintenance work

Design work
Automatic preparation
of design drawings

T e\

S el C
Automatic data update

gsEn = WERRE G RER K - HANBUF - T REEgHAL - $tH%
T B A R G F - SRR > AMERH S DB ERHHAT TRl BeE T
A HET 2 KB R A 1B /K fe AA > AMESTHRF T HARREOR S/ »
it FESN - RBhe5El - CHERR S T K » 38 T KBNS, 2

Summary

In response to the requirements of the times,
industry, © government and academia have
collaborated to solve issues towards achieving high
goals. This attitude has developed a large number of
human resources.

. The industry has been developing technologies that
reflect each era’s requirements.

. Japan built the world’s best water works and
sewerage. It supported - Japan’s economic
development.and provided a'safe and comfortable
living environment.

. Japan’s technology can contribute to development of
water infrastructure in developing countries.
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3-5 Fh R EH

9H 17 HE | 7 BEg#5° Meeting Room 2 West Hall 1 BEfT4Ewh R & & »
2 Gk 1 BUE 2018 A IWA BEEGHIIE 5% - RS /KR SE R EEE B RS
AL o PRI AR 4 BR 2% B (B 7 B S il SR (o SB08 » ID 255TE ~ S~ B ~ R
W B2 EMER N H EA IR B fE M IRECR R LR IK L
AL S - B A B Bl - AL EDRE/K RAYE R - EEE 2 ERKE
FE B B D IEAE Y EERE o ARl H s Seny 2Rk - IVA B O
ZHE T A PR (RESEEESR - BT MEFUORA R REEE - KBE
SEHERN - FAREFKER G SR -

a2 L B St 7 =UE!T 0 B IWA K& EIE/E Tom Mol lenkopf #E(E
SIEA(E 3.5.1) fEHR AR E G iR =7 EEk A (18] 3.5.2~3.5.4)
SRl BN Yarra Valley 7K/NE] Pat McCafferty 484K ~ f5iEH Waternet A\ H]
Roelof Kruize ${T& > DAK ST Vitens NV AE]HY Jelle Hannema {7 & > £2
CRE A S SRR R S RIS S ARE - BT B g A\ B TR &m - AL
E]F SR R —/ N B S R R B L S R = T R SR SR
HIEEAYERE - DU T HEE B AOK A BEIIRE RN - e E LU G 7K 5 H#E A ]
K SRS (8] 3.5.5~3.5.9) -
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B 3.5.1 §[¢]\ » IWA K& E|FfF Tom Mollenkopf

3.5.2 BAEEA > B Yarra Valley 7/K/NE] Pat McCafferty 424K
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- — y

p—

3.5.4 B8 A > fafBd Vitens NV /AEIARY Jelle Hannema #ifTH
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Pl

-

3.5.5 G/KFEEEB G EFE Diane D' Arras 221+ SUEZ & A Mathieu

de Kervenoael &5

P D

3.5.6 G/KFERBREERELK - +HAIEHAEFEMER Dr Tan Yew
Chong &rii&
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"

&l 3.5.7 :[7J<?B%$FE@EP.T$%E& REENE SRR R A e

B 3. 5.8 £k B AU K R ]
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i

3.5.9 BKAESRAGHING
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3-6 5t SUEZ PRI AR

FRENH Z I AN E]E SUEZ BRI E B B8 A ElIRAS & LK E - SR
AT IWA J 35 fff e » 5 B BR L 15 7K B TR S > AN A = BN 7 L s
1£9 H 18 HE FEB Y SUEZ fREE (8 3.6.1) > HZhE B REHRMEEE
# A Mathieu de Kervenoael ([&3.6.2~3.6.4)#E{ A0 —/\NIF R SE & SRS T
EAROK B ELLER - SUBZ Fr—[EIRRIL 160 FAVEBERE AT » FEH/KKEEY
SIS S > B2 BIEETRE - B2 PR E K R R BRI - B = R
PRHIERTTE - ZAFIE RIS —ESEL WA K/NES) - i AU S g ey
ERPEBIRRE B R L BB BB N AF g N B AE -
Bt 7R SUEZ b2 15 i ml R - (EAE KR EE T YR BUE & Gt > &84&rET 2017
FHEE - FHREERKER 74 B AR~ BARMEER 3 B TAR  DUKE
JKIEEEE 48 BRI HAR « AN KEERES > #EFEKEZ2HEE > 1K
[l E s B AR K T T > SUEZ AE 2017 EAVAE B EET] 13 (S5 AR » 5%

TREEHEERE D -
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[ 3.6.1 SUEZEIWA@*%Z@%%?M B
=l 5.0, - RiCaints 4

R4

= N = = == N ferljE
= ' de Kervenoael &hHE
Bi SUEZ &F A Mathieu
3-6-2 |:|7J</é;\\lj)\ \/\SUE
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a global leader B optimizing and protect
i sustainable management !
of resources

\

v \‘
3.6.3 B/KEEEREL SUEZ & A Mathieu de Kervenoael WatHAKEE
2L
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3-7 FaHILEE

H T2 ERrfifE 0 IZ(HITACHID) » 2R H H AR BB AT A F] » A
TR H TR EE TR RO g ST HILEER h R B RoneE (8 3.7.1) »
RIRHY A E G e Rl L5 SRS S R A 2 H AR > B2
EERE o B A B U

A

HITACH; .|

ffsmre the Nexta«: !

3.7.1 G/KFAESRRASHHILEEERE



ARH/KEIR R R R B RS - H KR TARE PR T/KBE R 7% » f
KE ~ B R AEOK - AR B KE R « i e & BRI 7E M AR
HE s RERKEHE ~ BHKERS ~ B7KRAELLUR BKBE B 245 -

BEKEEE LR E AR (L R 28R - M B RO KB R4

B EPERC KB LB T - BB /K R 22 R A2 I 2 B (B B2l - PR B
45 P B A S AT R 7K LB S A 4 2 T P 22/ N EDRR /K &5 - S5 9 DA
SRR RN 28 B B (EUAR /K B - % B V82 B AR S AR /K IR A - FEBC/K
ERPRE T BT BT 4B ANEIR BT - KERERS - SRS
FoR ARGRAIE ik s - AREEERKES - R ERACKE HE— Py
3 -

—

Basic Requirements

P Supplying sufficient water to mest demand whils
comphying with water intake and receving condition

P Maintaining operational restrictions (water supply
limits, etc.) of water purification and dstribution

plants
Energy Saving Stable Water Supply -
in o P Water supply using water source and
ter supply by suppressing the ficat
energy consumption of water intake mw oo bt Stable Watel’
and conveying pumps in the water P Arcund-the-clock stable water Supply ‘
purification plant by absorbing the impacts of demand
fluctuation

—

E
\

Energy Saving for
o
Mlllwﬁm
e -

Ene qy)S

RELTRTIEATITI  Stable Waler Intake
/

H A HITACHI BE/KE R H K 240~

—[l
¢l
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Receives the

Central Supervisory
Room

valve opening values (target values) from

Analyzes the pipe network according to data
obtained from real-time measurements and

Water Distribution Control System and sends
control commands to the relevant devices.

the i pump
pressure and valve opening values.

Water Purification Plant A
{pumped water supply)

Water Purification Plant B
(gravitational water supply)

H K HITACHI £ /K& BRI G H 1Y R 24 E (48)

The Water Distribution Control System consists of two systems.

P Real-time pipe network analyzing function

and flow-rate distibutions from the
1-ti data and by real-ti ipe
i results, enabling

is, and i g the
swift monitoring of the water distribution status.

P Target control value computing function
Performs pip:‘ network analysis and optimized
i 1-tim i data,

istribution pump and
valve openings, and sends the results to the supervisory
control system as set values.

H A< HITACHT &

- Examination and management of the pianned |
pipe network.

P Planned pipe network managing function ‘
Capable of a pipe in
addition 1o pipe network data created by the pipe !
network processing device, Users can examine future
plays by entering the data and running to
simulation,

P Pipe network analyzing result displaying function
Capable of pipe is data such
as the flow rate, pressure, and flow direction of a node.
piping, or water distribution plant on the pipe network
simply by positioning the mouse cursor on the desired
location.

KEBEMAIORE



T \ Creation of pipe network data

- Create pipe network data from paper drawing or GIS data.
~ Allocate meter-read data held by the fare system (as water demand data) to the pipe network data.

Examination by a pipe network simulation
- Simulate the pipe network using pipe network data created in STEP 1.
- Enhance the accuracy of pipe network data through dialog with customers and field surveys.

Determination of pressure measuring points
- Simulate the pipe network using pipe network data obtained in STEP 2 and determine the
ions of pressure g points.
, - Determine the locations of power receiving points and cutdoor power distribution boards by field surveys.
- Install pressure gauges and communication equipment at the determined locations.

]!E System installation

- Install the Water Distribution Control System.
- Connect and adjust the SCADA System and the Water Distribution Control System.

H74< HITACHI 2/ KE BRI R 4URE ()

HIrE BT A 600 [f5 K A B L HEMF KBS H A - A
(KON 30 {EREZR © /K R oy B (R E TR 4 S S R B 40 © 12
Gt p PR AR A [FUOK R BE ~ DU S PIBRE R » B HE KR A P 38 (
3.7.2) o T URALETAN 5 H B - H AR # e ZE R RS it e
AOKHIFREHLIE - EEiE=C L - SHHTFKIGHHER] S EDIHIS IE
PERIRTE AR Z OF BRI EE VTS A RGHY (R 2 B2 21 F P RIREE - INEE H 127
H—EESHEHKEE 280 > H o EFRoIRIE TR ~ VB - R E B R R
el - AT EHEA FEIARE S AR M R R 5 A Ry s e R B A HVER A 7K (
3.7.3) -

m Coagulant injection unit
Alkaline agent injection unit

Sodium hypochlorite injection unit

Slanted plate
Washing waste water

Raw

water Treated

water
Flocculation tank Sedimentation
tank Filtration Treated
tank water tank

3.7.2 HA HITACHI &40 /K iz
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# Conventional cleaning water flo

=] A o] il g — ) Water
Raw el et = | =
water I || || I distribution
' Rapid

pic
raceiving well sl tank fileration tank  tank
& Cleaning water advanced Mmbker
ieatment system

Powdered activated carbon Biological cxidation treatment Ozone treatment Granular activated
treatrment system system system carlt?:-n treatment
system

3.7.3 HZA HITACHI =403 7KiE

SR = K& R E RIS » /K2 E R (SeaVater Reverse Osmosis
SWRO) MMEREFR = I ISV 1T > B T[RRI ERCAS ~ BEIR{HE A DAR R 7S
HIRES - REEAVERACEEETEE 60% < JERTIE FERERKR2E #
S R KHENNER ) » B EER /KIS AN - [HAREENE - 4HE ~ PG EA A S
(B 3.7.4) - B4R SWRO 4R (8] 3.7. 5) B ZHY 20 TR 40 B R 4E4E
o MR HVEIRE D02 AR - DIREPRIE /K &UR BB E B AIK - (HIE
ERKAYELZE -

Hitachi High Recovery Desalination

# % Shows the ratio of each
N J stepintho case of a product water
an¥ tlow rate equal to "100°

Product
- = Water
High Recovery 7 S
SWRO Module | 4 v ‘1()9)

N R’ ~
S433y 2\ \EZ)

‘C‘onventional Desalination e

Product

sConvemional Water

ule

SWRO : SeaWater Reverse Osmosis membrane | - Brine
ERD  : Energy Recovery Device o & - ! 'o -
UF  :UnraFiltration membrane Vb

s o ok o —" ERD £F—————— " 150)
NOTE s 108 = N

3.7.4 HA HITACHI & [BIUSR /K 358175 i B 45 1ty
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& 3.7.5 HAS HITACHI £E855620 SWRO £4%

DI EEBIAYYIER ~ (LR R AT A TR KRR - B KR B /) E P (4R
BRER 2500 R e SR RS K R B 2470 (AR 5 K B B (S R M 50 0% » A 25
BRESK P E 5 DERERE A > B P EfEEHITIE R - IR RIS - &
EMEREK ERE LR BRI S eSS (8] 3.7.6) - e85 /KR RIE 4
PIBE Z:4¢ (Membrane BioReactor » MBR) » HIFA AR H RS M5 T HY 800
RO FIRDIERS » B T BRI S A R E (8 3.7.7~3.7.8) -

General Process Flow

Sewage

(:zalﬁir-‘gm:i‘.;‘u_—e-ﬂgl ”‘H"—",
[ Solids‘separation chamber
‘ ] ‘

5 — - — Y

- ,_ I e —— =g 2 ’I'-la'u‘*')—u'n!-l‘w;alr'n—l— m‘w.‘r--—n,

Attached-culture aerobic chamber | Attached-culture anaerobic chamber !

’... s -3 » 0 v D) ‘.:‘ e

( smmntahon chamber Ic::'°"£ﬁ°"\' Lrae;lred >
\ cham / - = :

\ Sl ‘ H' .\ - i : .

Treated

Excess water tank
sludge = !

& 3.7.6 HZS HITACHI {E47 BE /KR H 2
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°«

Chemical
dosing tank

Treated

Anoxic tank

Aerobic tank

Circulation

& 3.7.7 HAS HITACHI =54K B /KR B s

& 3.7.8 HZA HITACHI JE&7/K = ¥ MBR E5pe

88



H I A KR BRI 25 " Remix Water ) $flT &4 - AlEHE4S
BRI KIR (FIHAE K R & I57K) - (&G TSREESEERAK - AL

FKE R E

Utilizing treated and discharged .
sewage water for desalination plant ’1 P

|

Drainage

Seawater
intake

e
[[Can be effectively utilized for industrial water, |t
irrigation water, etc.

HIir/AE "Remix Water | i ~E

—
~—y——— \ t
mv[ [a'er #"™, Shows the ratio of each
- | l ln-phﬂnauefth"’iw
LAY UF product water flow rate.
~

Sewage system RO
1
J

o T e

Mixing tank Brine llol’)
Total 2.6kWh/m: Sallinity 3.5%
conventlonal process ~
e UF pw. pressure Seawater RO < 7
Sea (80701
&~ ;;;
\
1250, ®
-~ T
Total 3,8kWh/ms Sallinity 7.0% HI2-REts Sk nota

Lower
i Energy environmental

construction saving

costs impact

HIr/AE "Remix Water | BRI ~E (48)
89



3-8IWA BEKEE(Asia Pacific Region,Aspire) F+AR(15™HEGSH

IWA B T 2R — R KRG » (A [EINF RTINS 1 & HEUR AR RHAE A% DL ]
RUETURE BT AN & 38 - Aspire BEFEEHLEH WA 4HAR E s AIEE % - DL
TR —RAVFRERAT & B ot - 2 8 B B B R /K S 4B » (R SRR R
BIREZ I FHKAHESD - JE1EG] - R S & BB IWA-Aspire RS & ¢
1. 7F IWA-Aspire BEFEGHAVHE R « Y9458 E Aspire FmPBRBFRALWIS

STem N EE A -
2. 1F IWA SFEgrh VB - R L —/E Aspire S 2 WEERCR > WWEHET
—JEZ Aspire EERAETHERE NG > WEM T NEM Aspire THFEZ -

AIFy IWA-Aspire 15" HISEEk([E 3.8.1~3.8.2) » FHARE T 2019 5
JUE IWA-Aspire 8" & LHHE » EEKE 2019F 10 31 HE 11 H2 H
ANE G REE D OET(E 3.8.3) » DL T KB ERERA T E ) 2k
CISHERBER DRSNS RO SR K E R - Fi/KER - RKEH
KAEFIEEEF S B g AR 120 Bamscitds - thifkg = » &
Aspire EEMZHE T G/KEHERG ~ DA RAiTReE 15K - BKE - DIRER
M~ TSR BREEMERAT S B TIE - fEamtE BT gy - KA KB EE R - K
AR IE R RTEmiE - iR IR DA 2 A B HISRAL 2~ A K G B F s
(& A2 S

&8 (k) Z FTARETE 2021 FFERIREETUE IWA-Aspire 9" » Hok
% 2016 FAEMNAT EHTA IWA-Aspire 13" HIE G T » IREBHENEET
Wt > FERZEIZESIFORE RN T - ST ERAE 2021 F-E25 IWA-Aspire
0" B o [FILNERR > M EBIETT IWA-Aspire 9" BEEGIVRGH ([E
3.8.4) » HNEM BV IEEL - EMANE S UBIZ IR BB E a8
HAIE - 30 ~ BB - SRRSO » WFRor e T RAHE SR EE) -
SEHY > TEEISMNESE EIE AR LS C At H 2 - W B iis & T
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GFHIVER » B AHEBEERE - L5 WEKAHEE 2021 F6
IWA-Aspire 9" EEFEHIEENT - [ERM/KIHETE A S FEGE G /KAHZE
WERR LERRGEKBEEKER(E3.8.5) -

GKAFZEEREH (£ WA EFF Diane D' Arras 20~ IWA {7 Dr.
Kalanithy Vairavamoorthy (Kala)RIaT 225 - BLE QR MV &k LR -
RRE R o B AROKEERT » R AR 2205l IMAEETED
L = ABER G EAOK - &Rk —HE 100 Z{EE T AK£4 -
AT LU B A [F] O AL E 1]~ JKE ~ 3 N KA AR AR A =] 5 3
RS KRR EYRE 1 tRHEEA BB /K e 1R LRSS B R Y 26 707K iR
B ES gl S0 e e et FREE RO R R p aE B R A R K
B B ETIRMMIEIRI SRERAR - Pt SR SREE ST TWA FIEE 2 B o iR AR RRER i
% o IEEPARAVEL e g A LEGIEEE -

IR oK@ R s - KRBT EE - THEHAIE
BUR TR MBS - DUE A TEHET B E B Ay HIA4 [ B 7

BERERPE K77 2018 TSRS > &S5 E R FRfE 2021 SEEGER
217 BRI KHEHGEEESRKBENNEE » #E 2021 FEIE/KiHER
& EEE R S R T JEl )R B R & B K E B RE I e
G PR R R B RS TR T R [ R K S e A 1) S ad T
BRI REGKERRBEEKGZEEZSMEIE KRS 2018 EEFHRA

ot -

91



3.8.1 IWA-Aspire B+ AKX E &=

3.8.2 &1 IWA-Aspire 15th EHE@®ema B8 EREK S
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& 3.8.3 @%Mﬂ% 5 R EIE R RS 2019 2RSS /U IWA-Aspire &3k

£. i Vb . -
3.8.4 BRI BB S A BRI 2021 2R FUE IWA-Aspire &3
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Illo inlemalional
water association
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3-9 FE/K4(Smart Water Networks)mEzR3E (Business Forum)

TS N B & 55 5 1L B P e Ead L (8] 3.9 1) » — R YIAYEHEE
AR 2 v R BB Y R ila R 3t - Hoop — 35 58 M ki 3R 8 1 4H &
SWAN(Smart Water Networks Forum)FfrZefE » SFERIE —(EEZ/KEEEE - (e
A CERERATHIERAIAIER A © 3%58EH Frost & Sullivan TiBHSTAEIHY
EIM Frederick Royan #EfT5(E /144 (8 3.9.2) » WK H &/ ~ BER - i
R ~ AFEZE - JEBURAHSRFI L6 RIS s 2 A T H2 S TamBi i B RE K
AT IEERE L (8 3.9.3~3.9.4) -

HREREACER  VHR AR E BABERAYEORES: - IaK B A
T B /KR 22 AR T S (B E Y SR P N BT ER - s ~ 581 b R B B A
EHAPRYERL > DI EE R/ LK R 458005 B HOR R R TR - ff%
A B EAVE T A BRI - MEELERE - BENLRSE - K
FEMEP OSSR FAYESE - A LEEAS - JFEFAS - SRE - BT
BRI ~ BHRCE - Eesaefing % aKAENEEFREZ — - IEAh - SAN
St [E @I 1L ISR B ~ SnoRHE B DL ENRERBE - 258 N & I AT B R 18
BRI ~ AR R &S8R o R 3 (& e I 22 1Y R RE 7K B 38 S g /KRR B (
3.9.5~3.9.6) °
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2Jusiness Forum 2

the international
water association

Wor’~ Water Congress & Exhibition 2018
4 "usiness Forum 2

N
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The Smart Water Hub

THE SMART WATER NETWORKS FORUI
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3.9.5 G/KAE]HY] SWAN 3K E

SWAN APAC Alliance Partners
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3-10 HHlSIEEHR
9 A 20 HAysausiE e3P =08(00 9 B 17 HAySd Fa s - i—ArESR
et AR TR - S5 RRIH SOSN  BERR A\ Se LR A - g
st DA = BSR4 S B KB S5 5 2 S S o T o I T B g
st RS > RIS T R KT ~ SRR AT IS B PR ~ TEERACR DU Bl &
HFHE > oy FRE MRV EEER TR AR SR SR (18 3.10.1) -
DUEBRIEZR R3] - kit 2, 800km” - HH&YA 1,000 B 7 fE R AR M -
FfT I e A 2 (/KR O R AT e B R A ol o B S K A 2 B Rk
B o SIAAPCEERY ~ BHEER T /KE RKERBF LAY A E]) #ERE Denis
Penouel F5H ([& 3.10.2) » FEHRAVAEIR ~ ¥IE LUK E R 2 ERE 5 T A ]
R NI Ry T e EE R A e 2K » H AiZEE B TRy T 81>
Y P E B R K ME Rl & 7K R EE Y 5 A e Ry Rl & & A RE
FIRES > R E e DR E RAV R RUKHRE > DLRIHARERS - JRA] Dl e
HEWTTRE TR SRR AEEGF - BlE AR ORGSR 2 1T
iR R BB TR
H AT IR - MEREAE (BRI HAKETE - REEAE
DRIFE R FE A > ] Bl 25 B 9 SOV R - A2 /KER B Rt FUE RIS AT - ZE
[ BRI T Y 55— 20 ] DI A0K ~ Rt $KAV 2 5 - AR e
Rl EKI e DR SR S AT R AT AR & -
1. BAKE—TEEAH - 1B BRAERI > BRI /KB R AERE AT » B
T {5 FH AR H 7K 28t 5 A M 5 B /KOS A 2 S A P S 20
B EITAA B -
2. TR R 2 A B AR e SR KE TS ~ MBI 2=
DU & ~ EmAE /KGR EEN: - (S0 58 3 E Rk -
3. K2 EH R E/KEINE S B/K T SR AR - RAAYEPREZE(ER]
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SRS ~ BRI EIE R  ARE R E KT ER - RGN EE
EES - #EA TSN E -
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3.10.2 5[= A » SIAAP 4%6+25 Denis Penouel
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3-11 R R
FoidBIFE R TWA Sk s RO RIS AN F iR S A =
[P I E=WAN'Y bk J S E =

4

& —% " The way forward for leakage

h={1}

management -how many detectors are capable of leakage location in DMA -~
VU R E R EF T B —/ "A field study on characterization and
treatment of low turbidity water in Feng Yuan water supply plant ; PAKZ
KEREKWTeH$EA® T2 E—% " The feasibility of the use of sediments
from public water factory as agricultural media | » EFJEEE B EHER EEFHE
(FTEZEFEIT %) - NBRIEE SR & 50 EA RS /S B ER R4 R B2 & s - Uiy
SR EH - AXKREHA 683 R COFHREEE - LN KEEFIHIE |
1. KHAEH
2. K
3. EXA/K R HAEAH
4. BT7KZ %0
5. HtE&FEEHEEA R
6. AMIFEKEH -

W R R RE R BB B E AT 2 TR 280
RN G &R B O T - 3R AN &R U #ERF [ B2 /48 (18

3.11.1~3.11.5) > BEEFRIEE -
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Poster Presentations

Session 1 UTILITY Y AND

Session 2 WATER & WASTEWATER PLANT & OP

Session 3 MANAGEMENT OF EXTREME EVENTS

Session 4 EFFICIENT WATER MANAGEMENT AND REUSE

Session 5 RESOURCE RECOVERY

Session & WASTEWATER SOLUTIONS

Session 7 NUTRIENT REMOVAL

Session 8 ANAEROBIC PROCESSES

Session § BIOSOLIDS MANAGEMENT & REUSE

Session 10 AL APPL & POLLUTANTS

Session 11 ADVANCED WASTEWATER BIOLOGICAL & PHYSICOCHEMICAL APPLICATIONS
Session 12 WAST PR

Session 13 ONLINE AND FOR WATER QUALITY
Session 14 DRINKING WATER TREATMENT

Session 15 DRINKING WATER TREATMENT

Session 16 MEMBRANE PROCESSES, TASTE & ODOR

Session 17 DRINKING WATER SOLUTIONS

Session 18 WATER SUPPLY MANAGEMENT

Session 19 EMERGING CONTAMINANTS & WATER SAFETY PLANS

Session 20 URBAN WATER MANAGEMENT & PLANNING

Session 21 TRANSITION TO SUSTAINABLE CITIES

Session 22 URBAN DRAINAGE & SEWERAGE

Session 23 INFRASTRUCTURE REHABILITATION

Session 24 POLICIES & REGULATIONS

Session 25 WATER INDUSTRY CAPACITY BUILDING, EDUCATION & TRAINING

Session 26 WATER MANAGEMENT

Session 27 BASIN WATER MANAGEMENT & WATER QUALITY

WATER UTILITY WASTEWATER DRINKING WATER AND  URBAN WATER
MANAGEMENT POTABLE REUSE SYSTEMS
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Tuesday 12:00-13:15
Monday 12:00-13:15
Thursday 12:00-13:15
Thursday 12:00-13:15
Tuesday 12:00-13:15
Monday 12:00-13:15
Tuesday 12:00-13:15
Wednesday 12:00-13:15
Tuesday 12:00-13:15
Wednesday 12:00-13:15
Thursday 12:00-13:15
Thursday 12:00-13:15
Tuesday 12:00-13:15
Wednesday 12:00-13:15
Tuesday 12:00-13:15
Monday 12:00-13:15
Thursday 12:00-13:15
Wednesday 12:00-13:15
Wednesday 12:00-13:15
Monday 12:00-13:15
Wednesday 12:00-13:15
Tuesday 12:00-13:15
Wednesday 12:00-13:15
Monday 12:00-13:15
Tuesday 12:00-13:15
Thursday 12:00-13:15

Thursday 12:00-13:15

COMMUNITIES,
INTEGRATED

PLANNING AND
THE ENABLING
ENVIRONMENT

Room 701 1-17
Room 608 21-38b
Room 703 48-87
Room 609 81-98b
Room 608 116-132
Room 102 139-160
Room 609 177-189
Room 609 199-215
Room 601 228-244
Room 608 257-280
Reception Hall B 312-333
Room 608 343-362b
Reception Hall A 374-392
Room 607 402-418
Room 607 419-434
Room 607 443-459
Reception Hall A 465-480
Room 703 487-507
Reception Hall A 519-530
Room 703 533-552
Room 606 559-571
Room 604 573-591
Room 701 598-606
Reception Hall A 609-626
Room Hall B 631-642
Room 604 646-658
Room 606 665-679
LARGE SCALE WATER
MANAGEMENT



Impacts Of Fuji Eruption On Water Supplies And Countermeasure

== S P Kenichi Saito Kanagawa Prefectural Government
9 3901898 P Damage To Water Supply In FY 2016 Kumamoto Earthquake And Countermeasures
Akihide Nagahama Kumamoto City Waterworks and Sewerage Bureau
70 3901960 » Water Leakage Survey Conducted After The Kumamoto Earthquake
Yuji Matsuoka Kumamoto City Waterworks and Sewerage Bureau
7 3901987 P Impact On Water Quality Of Tap Water Resources Caused By The Kumamoto Earthquake
Kaori Yoshida Kumamoto City Waterworks and Sewerage Bureau
72 3902822 P Cavities Exploration Around Th'e S.ewage Pipe Uslng Multi-array Chirp Signal GPR
Toshimune Imai K: i Geological Eng g Co., Ltd.
Recent Progress for Emergency Water Supply in China to Address Chemical Spills: Technologies, Management & Practices
73 3919808 CN g i .
Chao Chen Tsinghua University
Resource And Energy Recovery In Flemish Municipal WWTP's: Current Practice And Future Perspectives
74 3903067 BE Vi 3
Marjoleine Weemaes Aquafrn nv
75 3893490 » S ic Challenge To Optimize The Mai ce Of Water Pipeline By Application Of Mapping System In Hiroshima City
Rina Nakano Waterworks Bureau of the City of Hiroshima
76 3900953 P Application Of Adaptive Resonance Theory To Anomaly Prediction For Water Pumps
Koji Kageyama Hitachi, Ltd.
7 3904140 UK Excgl Based Togl For Op}imum Pump Scheduling Of Water Systems
Razieyh Farmani University of Exeter
78 3902166 PH Evaluating The Costs And Benefits Of Water And Wastewater Infrastructure PPPs In The Philippines
Yang Villa Metro Pacific Water
Cost Of Connecting And Disadvantaged Households
4] S816736 o Mustapha El Amery ONEE Morocco
80 3900709 » Establishing A Stopping Control For Small Hydropower G ion Equip To Minimize Impact On Water Distribution
Yoshiaki Hirabayashi Waterworks Bureau,City of Kawasaki
81 3902712 w The Feasibility Of Sediments From Public Water Factory Used As Agricultural Media
Chung Ming Chang Taiwan Water Corporation
a2 3300616 N Efficient Degradation Of Ofloxacin By Fenton-like Reaction With Sludge Derived Carbon As Catalysts
Yang Yu Nanjing Tech University
325 3897085 TW A Field Study On Characterization And Treatment Of Low Turbidity Water In Feng Yuan Water Supply Plant
Guan-Yu Lin Taiwan Water Corporation
326 3901032 P Effective Management Of Deodorization Facilities Of Wet Weather Storage Tank
Hiroshi Kanehara Tokyo Metropolitan Sewerage Service Corporation
The Degradation Of Humic Acids Using Particle Electrodes Prepared By Ordered Mesoporous Carbon
327 3901084 CN s 3 "y
Wenyan Liang Beijing Forestry University
Molecular-level Assessment Of Dissolved Organic Matter Removal By MIEX® In Drinking Water Treatment
328 3903475 JP : G 2 3
Futoshi Kurisu The University of Tokyo
329 3900605 P D bility Impv-A For.’_‘ bically Digested Sludge By Aeration Under Iron Compounds Present
Katsuhiro Ohno Swing Corporation
330 3916043 R Removal Of Cr, Ni And Zn Using Powdered Activated Carbon (PAC) And Sodium Diethyldithiocarbamate-modified (SDDC) PAC
Kyung-Duk Zoh Seoul National Univeristy
331 3868900 N Facile Long-Term On-Site Monitoring Of Pollutants In Water Using A Flexible, Ultra-light And Robust SERS Substrate
Lu-Bin Zhong Institute of Urban Environment, Chinese Academy of Sciences
232 | 3903189 oN Synthesis Of An Ultra-flexible Electrospun TiO2/Si02/C Composite Nanofib Memb As High-efficiency Photocatalyst
Yu-Ming Zheng Chinese Academy of Sciences
Metal-organic Comp For Ph |
233 [ SHisnes S8 Yueping Bao Nanyang Technological Unlvers:ty
334 3882545 WP Characteristics Of A Novel Nickel-aluminium Complex Hydroxide And Its Adsorption Capability Of Phosphate lon
Fumihiko Ogata Kindai University
235 3915483 ™ Solar Photocatalysis Of Carbofuran Rinsate Using Partial Shell-Core Ag/P3HT@TiO2 Nanocatalysts
Wen-Shiuh Kuo National United University
336 3915518 oK High-valuable Components From Shrimp Wastewater Are Extracted By A New Economically Efficiently Concept
Bodil Lorentzen Danish Technological Institute
Simultaneous Oxidation Of Phenol And Reduction Of CO2 By Means Of Electrochemical Technique
337 3915869 ™w 2 S 3
Chiung-Fen Chang Tunghai University
Removal Of Sulfamethazine From Aqueous Solutions By Electro-Fenton Technology Using An Activated Carbon Fiber Cathode
338 3900656 ™w ) 6 5
Wei-Lung Chou Hungkuang University
339 3916882 ™w Performance Evaluation Of TMAH (Tetramethylammonium Hydroxide) Concentration Using Forward Osmosis
Shiao-Shing Chen National Taipei University of Technology
Removal Of Color And COD From Dyeing W: By Simulf Anodic Chlorination And Electro-Fenton Oxidation
el [R==2a0ns L) Chih-Ta Wang Chung Hwa University
341 3899002 N The Catalytic Performance Of Various Cobalt-contained Bi llic Oxide Catalysts On PMS Activation For BPA Degradation
Guangshan Zhang Harbin Institute of Technology
242 3903440 oN Fate Of As-loaded Nano Zero-valent Iron: Batch Study On As Remobilization Under Different Geochemical Conditions
Irene Man Chi Lo The Hong Kong University of Science and Technology
343 3868605 Us Optimizing Energy Recovery In Large BNR Facilities Via Ad d Sludge P ing Technologi

Julian Sandino CH2M
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A field study on characterization and tre:
Y ! treatment of low u i
I turbidity water in Feng water su)
. pply plant
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3-12 B (Keynote Plenary)
s - AR ARZEESE Rudy de Waele,
FHE © KAYE K (Consciousness of Water)

Rudy de Waele @& —ArARRER (B 3.12. 1) Bl RIS A B2 Sk Eh 2
WNAREARER - (G 8B 2 (&R © 40 BMW > IBM > Coca-Cola, Google,
Intel, Louis Vuitton, Maste rcard, Microsoft, Orange, PayPal, Samsung,
Telefonica, Vodafone and World Bank - 3R AIFAISEAE - BRASHEEAIG
JERIGE SRS - LU 7 A S s RIS USSR - ATHEE T 2SRy - 3
52 - B s AR ol N TSR E S e BRI S48 H & A0S ? ik
RIS K R 2 2 7T > Rudy de Waele 5838 77— S IEAECEE /KT
SRR SRR - 18 A fE AR R 7K AR 21 ] B P B2 /KER - BrRcifa =] LA
I KERE T SR RIS T Y AR S K B » Al e B AR AR
HYZKOR » B B KN A AR ARG 2 - B B BN LG EUREE A T
HIRIERS - HEESERBE AS L Ens > B T —EME - RSB
EMEE? Rudy de Waele s87% > BE{E/K “ERERL AVA BN EERITE -
R R B A AIRTE - S 8B IHCT » e AT A (Y -

3.12.1 EEFES R AREESE Rudy de Waele JA N as R B %
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E | R ERAIE -/ NitE &1 (Yuriko Koike, Governor of Tokyo)
/A - H A EKIER

SRR IEAESS TN A RPE AT /KB ER « P& = BN IR s AT H
TR TSR A A e b - ELFE BRI E B R LR RE R

o2

HE o R R R R 20 MRS - BIU/KI5 AR H ARG & 2 RS K HY
RSB (B A A R AN &Ll - B RES ve il s Sk - ple Ryt R E
JeY NI 1,300 BRI « K& EHRTT HY T s 2 E B B A S A ] 174
HYBE KRS 7K R B 2 LA FF I T 7K B ER A ER 1 © Yuriko Koike Mi&RAEE(fy 1
fEEAEIRAIAI A > BRI KIS RE S SR - A A& T Z PR A AR VB K2R 34 3

SR AR R R EA &SR SR SR KT K& E
B DRI KR R iz /K& - SR TTHETAE 2022 Rt =K -
AFY 2025 FEEETE FUTH N HELL IS B K # © Yuriko Koike HiRAH(EEH
BUEENRHIER R ERE A EH/KER - WS A8 K 2
ERAEATR 2Ry PR (8] 3.12.2) -

1he international
Ier association
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e IR AR TR Toshio Koike Bid%, BIOKEEKEREEFLESE

Director, International Centre for Water Hazard and Risk Management

(ICHARM)
R/ ¢ MsREKARHY S EWRERE R E TR EE =
Koike Hfsd5% T A SR BB /K SOMRRRAY S REVE R - M0 RF LB AT ep 4 S A

SRR A 4E T R B R E B R T e - ISR S R AR
filisRE 1SR LA RN SRR - MR > SRR - Koike St
b5 T 2 ERREIRRUKAEER > 055 SR M5 A S AT SRR 2 B REERY - A55EH > DIssfE R
TIHIRERIERZ S Y - fER% BRSSP A L pl S VBB AR A% MRl -
fitr e KOs LIRS IR oA RAY e ] sl E A BT E IS > T —
Ao LRI SEE (B 3.12.3) -

Shaping Our Water Future
World Water Congress & Exhibition 2018

Strengthening Water-related Disaster Resilience
for Sustainable Development

Toshio Kolke
Orecr, tematonal Genzofor Nter Hazard and Risk Management (CHARM)
Counc Member, Scince Councdof Japan (SCJ),Cabiet Oficeof epan

the international
ter association

B 3.12.3 BRETRE T EZET Toshio Koike ZHRFA N ds R RE A%
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ME e E B KE AT Claudia Sadoff @+
F/E kR EBE 6(SDG6) R MER

Sadof f féi £ E FHEREUFE_E 7 ST 34/ H A 6(SDG6) H ATHISEATT R EERIF -

B SR E TS AR (MDG) H RTHYZERGE » ST EREH/KRE K& - HAT
TR By 91% > 1S MDG FHITEHY 88%E FoR » MR T A T/KERVEE - HAl
T R8T 68% > A S MDG HITERY 77% - AH¥THS MDG - SDG #E— il E ERENFH /K
B e MK ERER R - HERT

1.

2.

6.1 %] 2030 &> frA AFBI R -1~ 2 2HIE FH SIESERVERK -
6.2 F 2030 5 - frA ARG e fl A PAYRAEAN(E N #rE - BE Rk
(EAYRTRERS AR DR » M H A —DREEIR 20 ~ 22 AR G9BAIRERIRE R -

6.3 F 2030 - > AR DITH > JHPRIEEIR R AR ) A F LS Al
FORHYFERL - AR AL pr BRI RE /K EEBITR » MR IR E = 2 ERAY B oR1 27 22
FIFHAREEKE -

6.4 F 2030 F > NiEfE=ATAEFRNHRKEER > fECR AT RAERVHUKAROK
HLIE - DU K &R AR BRI - SRME R DK A -

6.5 F 2030 & > FES B E K ERGEEH - B alE -

6.6 E 2020 - - FREEFIHIEELKARIHIERR ST - BFELLAK - bk - &R
R S /KEREE o

6.A 2030 4F - FEA SR B S E /KRS g A AH B BRI 5 15 T Y B P
EFRIRE J RS PR - BIARERK - MKiRAE » HIZKSeER > BE/Kpa B > [E]ioRT
PRI R -

6. B STERAANGR & 116 2 Bl KR AR B B

ZRIMES 22 2015 5 572 A RIE S 2 2 B BRI A /IR A i - oK

KRR = 18 & 1Y B /K B P BSE 1 (L A AR S5 e - f2 = P /KRGS K E
BRI -P T S E P IR A P A5 R0 B R A VKRR K 2R 22 - S TR TR
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BT

L. 2015 & » 4=BR 29%60Y NIHh=Z 22 EHEIVE K BEE - 61 %KY ALULEZ
EEHNEERS - 20154 0 A& 8.92 (S ANESEEITERIHE -
2. WABEBRRT A 27%M N CHEAEARN 5 T35 -

3. 79 EHEZEESUATIE U A P FULABIZ (A EFEIEMNFIEMN AT B %E )
AR FERURAT Y flE TR - S9%HYAES/KGE] T 22k -

4. 1F 22 EEZ > TEEAEILIERIPE sl DL R ER IR na i > ZKERER S
TKZEETL 70% » RIIARAH KA AT REMER K -

5. 2017-2018 4% » 157 fHEZ S TE L 48 % HIBK Bt /K&H4F & B -

6. IRIBILAESFAKIEAY 153 (2 T8y 62 (EEZHVEEE » 2017 F2EHZHERT
W B2 S AU o b B 5996 -
HEE S TEE RS SDG B A& KIS > Sadoff %S EUT

FeAN SRR S H/KERER  BEE08 - TR EH & TER I

AR K g e e iy 7 A (8 3.12.4) -

3.12.4 R REIPR/KEEFEFT & Claudia Sadoff -34S EH
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The MDGs (2000-2015)
Halve the % of population without acc

ES
MDG Target for MDG Target for g
drinking water sanitation L
was met was missed %
=
L
£
2
" e 7
SUMACE WAt DR DR CATON R
UhnOVED INAaOD 2
™ OTHER WPOVED et ;
D O8 P S RaORs 3
'WM' A water-secure world
Wetsr Wonagerert ""w"' www.iwmi.org

Ensure availability & sust e
management of water & sanitation

CLEAK WATER
ANDSANITATION

lWM' A water-secure world
e w—""’_::u WWW.IWIMILOPG

afe & affordable

ng water for all

~

Proportion of Population & Rates of Change
for Basic Drinking Water Services (2015)

2.1 billion lack access

to safely managed drinking water | o

68 countries not on 0 e
track to universal basic water i o
services by 2030 i L
10 declining = =
coverage in % terms y

SDG 6 Synthesis Report 2018 (UN-water)

IWM' A water-secure world % ’ ‘
mw-m www.iwmi.org

Claudia Sadoff fHA-ERHH K& HE 6(SDGO) HYERN
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BAEEN Increase water-use efficiency &

ensure freshwater supplies

+ Water stress: 2bn people Level of Water Stress
& rising worldwide

+ lrrigation is 70% of global water
withdrawals

+ Advances in agricultural water
use efficiency key

g,

0 7

« Also ‘non-conventional' walter,
i.e., recycled wastewater, Data sources PAQ AQUASTAT 2010
desalination, rainwater

lWM' A water-secure world
L = eee

Voot Mgt wWww.iwmi.org =53

| Implementing integrated water

resources management

Reported IWRM Implementation SDG 6.5.1: IWRM

. —— e E— 38% of countries
e 2 medium-high IWRM

~ Pra?s SDG 6.5.2: Transboundary
g . g‘ * N Cooperation
: $ L Y 59% of basins agreements
Sourcer: UNEP-OMY, 2012 Note:

SDG 6.5 target is “as appropriate”

lWMI A water-secure world g g .
iy WWW, IWm1.org

==

ambitious solutions

Technical & Engineering

» tegr:
Solutions '"&fv?::d
Delivery -
s - Resource
Institutional & Governance Management

Solutions Solutions

www.iwmi.org

'WM' A water-secure world ‘ g ‘
e VAT ==

Claudia Sadoff H-EREAFE S /KEREH 2 EEME
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Technical Solutions: Circular Economy

Integrated Urban Water Management

- POTARLL WATTH
e HAIN/STORMWATER

=P GHY WANLR
—p HICLAN D WATTR

— BACKWATIR

lWM' A water-secure world ‘ g ’
o “:"'“':""‘ www.iwmi.org ==

Technical Solutions: Circular Economy

Basin Connected Cities

Ja

'WM' A water-secure world ‘ g ‘
e Wi wWww,lwmi.org 2

Remove hazards from the environment

Return resources - water, nutrients
and energy - to productive uses

+ Groundwater recharge
'u?%aiv?:g?: ERY = Industrial & landscape water
Ay + Salt-water intrusion barrier wells
e — + Fertilizer pellets from sludge
= Energy from biogas

'WM' A water-secure world ‘ % ’
Watar Veanagmrars Www.wmi.org b

Claudia Sadoff f-ERIHEEG/KEFEH ~ EHME(4E)
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Governance Solutions: Information & Analytics

Earth Observation

-J‘ Water Accounting

Systems 2= 6 =
2 = =
Modelling : S e '
Stocks Flows Consumption  Honefits
ﬂ«?vnl‘:m
'WM' A water-secure world

e www.iwmi.org -—!’f‘-“ % ‘

SDG 6 is
essential

for virtually

all other
SDGs

SDG 6 Synthesis Report 2018 (UN-Water)

A water-secure world
www.Iwmi.org W.—AZ:' % ‘
Claudia Sadoff fH-EEREHEUM GERfER 72 K SGD6 2 EE 4
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Water is key to food, health
and poverty SDGs

G000 MU
AND BT RONC

lWM' A water-secure world
W % Www.iwmi.org

Water connects land to oceans

INn a source-to-sea continuum

‘‘‘‘‘‘

IWM' A water-secure world ‘ g ‘
it arasaran www.lwmi.org ==

Claudia Sadoff fA-ERHH/KE R EH ~ EEH M
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3 Paradigms to Revisit

A water- Id
NS i it eae
Summary

We are not on track to meet SDG 6
If we fail SDG 6, we will struggle with all SDGs
Ambitious targets require ambitious solutions

We must be ambitious

We are the water managers, engineers, scientists
and citizens who must Shape our Water Future

A - world
ol it L X
Claudia Sadoff fA-ERHHK &I HIE 6(SDGO) AR EE
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Separated from Kawasaki Heavy industries

Kawasaki Steel
1950

1912 1940 .
Nippon Kokan 1988

2001 2002 JFE Engineering

Isomura Hosui Kiko Co., Ltd.
Standardkessel Power
Systems Heiding GmbH
2013

Universal Shipbuilding Japan Marine United

Asano Dockyard
1916

B

JP Steel Plantech ’

HAS JFE sisdiral gt o OrmEsL

TFE sigfR=( et #A H A RHYIIEUKE LR~ —  (EHCE P s
SR B R = AR E FISiE - TFE ssfnyicsE e » s 4 - 5540 » JFE
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T ERAERE > A F A A AR SR v R IR R R
SR SN AR SO gtk - REDVB SRS IAER — TR E - s
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ST BORARTEHL A S0 « Sl TAZ U R T2 B AR e > R
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Before earthquake

/ Fault surfaqe

JFE A~ HEIFThHS& RfERE )2 SPFEVIERE R E

SPF Standard Type SPF Large Displacement Type

Before deformation Before deformation
AR

s

After deformation

k

|
!
— e 1
’

After deformation

I Ground subsidence |

Diameter: 800-1800mm
(32-72 inch)

JFE A E]Frhes Bt EAE /1.2 SPFEDTRETIRE N (8)
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Are you in
control of
microorganisms
in your drinking

water system?

Identify, address and validate : :
microbiological control solutions Did you know
immediately while in the field.

The key to saiving microbial challanges 5 the ability 1«
precisely locate cont
tacilitate rapid oction

N pul You in cont

the earlien

/‘_7;_’“' nize membrane hitration treatment and maximize

Iilesp
/::’F-'If‘ll[;'f? biological hltration processes

ollvinS minutes! LUM'NNLTRA:

microbial monitoring

4.3.1 LUMINULTRA 7K'&E 4 ke B il
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See why LuminUltra’s 2~ Generation ATP? is the right choice over slower methods.

Analysis
What is detected?
How long to get results?
Con give results on-site?

How much skill required?

What is its best usa?

274 Generation ATP
Total microorganisms
Minutes
Yes
Llow

Total microbiolegical
concentrotion

Culture Tests

Culturable microorganisms

Days o week

qieal
concentrahon

luminUltra's reakime, accurale quontificatio
microorganisms offords your team the ability 1 g
troublashoot, ond solve water quality problems within a
maner of ts compared to doys or weeks with fraditional

mothods

Ask about Solutions for your Challenges.

we are pleased 1o

¢ ovide you with the

ensive packag

obial 1onitornng and co
industry/sector

* LuminUitra Woter (QGA™) Test Kit

* luminUltra Academy - our online training and
"..!:"I‘I( ation center

T +1-506-459-8777
www.luminultra.com
sales @luminultra.com

redericton, NB

~anada, E38 6G3

N

LuminUltra’s solutions provide the first line
of defense for thousands of municipal and
industrial operators around the world!

)r goail is lo ;J!(h’ldw innovahve sofutions 10 UYJEH}‘(-‘H
cess Engineers, and Plant M ers wh

drinking water processes

What's in your water? Find out through
the power of DNA!

Within mimdes, ATP tests answer the question "Am | n
contral?”, but whot if the answer is "No™8 What kind
of specific risks are present? Metagenomics profiles
can tall you not oaly what's there bul in what lofive
proportion. This information identifies why conteol was
lest and how fo fix ond prevent similar fulure problems
Ask about our advanced meloganomics leshing sedvces

Ask us for a business case for using LuminUltra’s
solutions o save your operation time and money
at sales @ luminultra.com.

microbial monitoring

4.3.1 LUMINULTRA /KB4 ke b i (48)
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EXTREMELY HIGH

CHEMIC
GROUN

TREATMEN

(

SITIWIHD

[ -
I NAGAOKA ’ al
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Biological treatment at a higher speed than that
of common rapid filtration. It is achieved by the
development of a unique washing method and
optimizing the performance of the contact oxidation
and biological treatment processes.

The unique combination of Whole (W) Backwash
and Portion (P) Backwash can reduce the water
consumption for filter washing and minimize the
damage caused by washing to the bacteria in the
biological treatment layer. This innovative washing
system enables stable treatment efficiency.

CHEMILES does not require chemicals like Chlonne
for oxidation, so it eliminates problems of harmful by-
products such as Chlorine acid or Trihalomethane
formation. Operation is also simple and easy to adjust
with changes in raw water guality. CHEMILES is friendly
1o people and environment.

The saturated dissolved oxygen of raw water activates Sufficient dissolved oxygen also activates aerobic

the contact oxidation and formation of catalytic ferric
oxy-hydroxide film, enabling CHEMILES to remove
iron even at very high concentrations up to 40mg/L.
Arsenic is also removed by contact oxidation and co-
precipitation with Iron.

4.3.2 NAGAOKA =3 fim s
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bacteria, enabling CHEMILES to remove highly
concentrated Ammonia nitrogen (8mg/L) and
Manganese {4mg/L), whose levels have been difficult to
treat with other technologies.

At /KR B T (48)



The high performance of CHEMILES is created by

NAGAOKA’s unique chemical-less biological treatment syste

& )
Removal Mechanism of CHEMILES
The special oz e #v0a cxygen of ram
warter to 3% AiMost satirateg evel
@ Sohibie terous won is coodized by dssohed axygen,
forming ferric Cxy-hydraeide 1im on the Ml media sertace
29" + UR0, + 30N + W0 -~ ZFeD0M - H,04
e o V20, + ADH + W,0:Fe00M + MO -+ FFRO0H- KA
@ This film acts a5 a crtalysd 0 accelarate the modasos
of sotstie fer 10us KON 10 RSOUSle Sermc Irptrtoos and
enbancis iron remaval efhicecy
250" 4 120, ¢ 4DH + H,0 = FF0llH|, ¢
@ Fanned fenic dronde attaches 10 fingr media.
@ The removel of manganese ocowrs LoNinously cue fo the
repetition of a self-catalytic contact oxdaticn reaction. In
¥ : agdition, I won bacteriz exist in the water, 3 manganess
PO depeition process may be CIUSAO by Tese backria.
Contact Oodation .
(Mn Ramoval) v‘l‘;.;“.]:vf.mwomp«m-um‘n,oom .'.meﬂ»m‘
M, « WD+ 1.0 » VR, « 1,0 = 2Un0,-HO| | nididion
(Dugason resction) | reacthin
@ NH, - i cosiand % aifrite sitroQan and thes 1o rirate
Biokogical Layes By Ptnficaton bach
|Vi'fk)l.u Layer) N, 4 20, = NOj ¢ HO o B4
(NH, <N Ramoved)
N, « 120, — KO,
e
r
g ” H H
WP Backwash” for maintaining stable performance
- Trwwted Water
W Backwash P Backwash
The W (Wnok) Backwash s an The P (Portion] Backwasn Is
imansie backwash, mainly aimed at washing 100
W Backwash is manly aimed - 400 mm of 1he fiiter media
a1 filter media washing and surface (Iron Ramoval Layer)
performed st & faquaency that
avoids damage 1o tha bictogical
Siter tayer.
P oastemater P A
o Treenad Vixder o Troatea Vater

4o 2k

AN IS

& 4.3.2 NAGAOKA =%
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= R
Data shows the outstanding performance of CHEMILES!
Iron removal Manganese removal Ammonia nitrogen removal
<0 Romoval rane. ol i Fomovat rate ‘:
N Raw water L
E’ ::°.§
- —
: R TEEEET
\ J

~ Fegured time 55 maeemus perlommance viess desending on (he saw wistet souron conckions sed waler gty

NAGAOKA'’s Arsenic Removal Technology

[Contaci oxidation treatmenl} + \PM solution (special iron solution) ln]ecllnn]

Pateniod

S

4
Spring water emitted

from the tunnel

construction site Backwash wastewater
1. Sharply reduce initial costs 3. Simple operation
Reduces the plant foatprint with a high filtzation speed, Autcmaticaly operated. no recumemant for chemical
resulting in reduced initial cosls management
2. Sharply reduce running costs 4. Sharply reduces the volume of waste
With a highty efficient removal methed, chemical Chemical dosing is recuced ang sediments are not
consumpion is reduced 1o 1/3 to 1/10 compared to that of formed durng the treatment process. The anly waste
conventional technology produced s the sediment from the backwash wastewater

4.3.2 NAGAOKA =i s A st /K pr B il (468
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HITACHI

Inspire the Next

South West Water uses cloud-based
analytics to improve operations and

regulatory compliance

Hitachi Water Solutions

Background

South West Water (SWW) is based in
Exeter, England and provides drinking
water and waste water services
throughout Cornwall and Devon to
1.7m customers in 715,000 households
and 75,000 businesses, using over
30,000 km of pipes. SWW is also
responsible for bathing water quality
along over 650 miles of coastline. On
the waste water side, SWW has over
650 waste water treatments works,
over a 1200 pumping stations and over
9000 km of public sewers to manage
on a daily basis.

“The key challenge for waste water is
about managing and protecting the
environment. Helping, supporting
and protecting the environment is

engrained in our DNA."

Michael Wigmore, Head of Waste
Water Service Improvement, South
West Water

The UK water industry is undergoing
significant change

In April 2017, under the market
regulator's Open Water initiative,

all business customers and public
sector, charitable, and not-for-profit
organisations in England began to

be able to choose their water and
sewerage retailer for the first time,
and water companies have had to
separate wholesale and retail activities
to support this directive. Discussion is
ongoing about whether to open up the
market for domestic customers in the
future as well

4.3.3 HITACHT Mt i e R 27

In addition to introducing competition
into the retail space, the market
regulator also has a set of key KPIs
called Outcome Delivery Incentives
(ODls) that work on a reward/penalty
basis. Each water company must
report performance to the market
regulator on a regular basis and
progress against ODls is publicly
reported at the end of every financial
year as part of an annual performance
report.

To support the opportunities and
challenges that industry-wide change
creates, Hitachi and SWW will work
together over the next three years

to bring the power of near real-time
analytics to SWW and make company
processes more agile

Business Challenge

Siloed data inhibits organizational
performance and agility

Regulatory change in the water
industry and limited ability to alter
prices means operational efficiency is
key. Worldwide, water networks tend
to operate using aging infrastructure,
often 50-100 years old and have
regular maintenance and upgrade
cycles that can lead to large capital
investment programs.

Network failures can lead to leakage,
pollution incidents and supply
interruptions for customers due to
unforeseen problems. Utilities today
are excellent at reacting to challenges
across the network infrastructure and
providing rapid maintenance when it is
cost effective to do so.

149

SOUTH WEST WATER

Summary

Background

¢ South West Water is a UK water
utility and leader in water services
and environmental sustainability
Provides drinking water and
waste water services to 1.7 million
customers in 715,000 households
and 75,000 businesses, using over
30,000 km of pipes

Challenges

 Stringent regulatory standards
* Aging infrastructure

« Siloed data

Solution

¢ Cloud-based loT analytics and
business intelligence platform to
inventory, integrate, value, and
prioritize data from across its
operations
Leveraging tremendous amount of
existing data to gain insights and
make informed decisions

Results

« Faster response to three pollution
incidents
Improving regulatory compliance
and avoiding penalties
247% reduction in customer leakage
cases
Predicting equipment failure
Near real time decision making

B KGR EE



Moving forward, the use of data as an
asset to maximise performance and
intervene before an incident occurs is
becoming increasingly important. The
good news for utilities is that there is

no shortage of data captured from
operational and IT systems. The challenge
is that this data is often siloed and difficult
to get into the hands of front-line teams
to make effective decisions quickly or
predictions well in advance of any issues.
Failure to adequately anticipate and
prevent service disruptions as well as
respond appropriately to disruptions that
do occur decreases customer satisfaction
and can lead to penalties from the
regulator.

SWW highlight the challenge in today's
rapid changing environment.

“We collect huge volumes of data on
water quality, network performance,
customer service, maintenance and a
variety of other measures, and it can

be a challenge to consolidate and

analyse these sources of information

in a cost effective manner”

Kevin Nankivell, Head of Information
South West Water.

Solution
Leveraging data as a strategic asset

Hitachi Consulting is working with SWW
to develop a cloud-based loT analytics
and business intelligence platform

that will help SWW make faster, more
informed decisions to improve customer
service, predict operational performance,
deploy maintenance solutions more
effectively and comply with industry
regulations.

Water utilities must always balance cost
of service with customer satisfaction
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and compliance targets. For SWW, it

is important to capitalise on existing
investments and data held in SCADA,
GIS, sensors, telemetry, and IT systems
to minimise infrastructure investment.

As SWW already collects a tremendous
amount of data on its water network, the
key area of focus is not collecting new
data but rather better leveraging the data
it already has.

Using Microsoft's Azure cloud platform
to reduce upfront investment required,
Hitachi is helping SWW inventory,
integrate, value, and prioritize data from
across its operations. Cloud technologies
are enabling SWW to quickly and
affordably centralize this data in a data
lake and then visualize it in near real-time
with easy-to-use interactive dashboards.
These dashboards then enable SWW
decision makers to become more agile,
with actionable insights and improved
decision-making capabilities to increase
operational performance and better track
KPIs against targets. "We're leveraging the
power of the Microsoft Azure platform
from both an advanced analytics and
data collection perspective. That helps

us get up and running much quicker

and innovate rapidly together.” — Claire
Thomas, Business Development Director,
Hitachi Consulting

Hitachi and SWW are creating an industry
data model to store information in a
central location for re-use across various
use cases, creating a single version of
the truth and automating some of the
decision making processes. This model
will provide the foundation for future use
cases, including predictive maintenance.
By applying advanced analytics to
SCADA and telemetry data, SWW aim

to more accurately predict events that
impact operational performance and act
accordingly, reducing maintenance costs
and increasing customer satisfaction.
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Key Result #1

Complying with regulations at a
lower cost

With the help of Hitachi, SWW is
increasingly able to deliver near

real-time analytics and centralised
information to operational end users and
management teams to improve company
performance. One key area of increased
performance is cost reduction and
increased efficiencies along the value
chain.

With a more automated data collection
and integration process, SWW is able

to reduce the cost of managing and
monitoring key assets such as waste
water treatment plants and pumping
stations. It is also able to more efficiently
highlight exceptions and take action,
such as detecting and managing water
leakages, with greater situational
awareness of its network.

Improved management of waste water
operations using one of the solutions
delivered has allowed SWW to respond
to three pollution incidents faster.
Centralised insight across 165 sites
using signals every 15 minutes from
over 3000 telemetry points analyzing 57
million rows of data allows these faster
responses. This covers the top 10% of
sites so far and about 5% of telemetry
points, so there is enormous potential to
expand the solution together.

“We have been able to respond to three
pollutions [events] much faster than we
would have been able to in the past.” --
says Michael Wigmore, Head of Waste
Water Service Improvement, South West
Water.
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Key Result #2

Addressing problems before they
happen

One key objective of SWW's
engagement with Hitachi is to reduce
maintenance costs and increase
network performance by leveraging
predictive maintenance practices.
Maintaining equipment or infrastructure
on a regular basis, whether it needs

it or not, can be costly. Performing
unplanned corrective maintenance
when infrastructure components
have already failed can also be costly.
Using sensor data and proven industry
algorithms can predict equipment
failure and optimize maintenance in a
cost-effective manner. The goal is to
tackle problems before they happen.

SWW is working to reduce repair costs
across the board, reduce leakage
volumes and reduce the (already
infrequent) number of events that
impact the public. Increased availability
of network performance data and
altering when KPIs change puts
decisions in the hands of operational
teams. Workforce planning teams will
be able to prioritise jobs based on
quantified impact and deploy operatives
more effectively. So far, SWW has seen
leakage reductions of up to 24% across
the network delivered through actions
prompted from better operational
insight.

SWW is also working to reduce
customer contact costs. With fewer
service disruptions, SWW should need
to field fewer incoming customer calls.

@ Hitachi Consulting

www.hitachiconsulting.com

Conclusion

Hitachi and SWW have teamed together
to co-create innovative solutions that
leverage SWW's data as a strategic asset
and Hitachi’s expertise in analytics,
business intelligence and the water
industry to improve operational
performance, increase customer
service levels and ensure regulatory
compliance.

“We had the domain knowledge,
[SWW] had a very specific
knowledge on the local market and
jointly, we really built something

that makes a difference.”

Itay Inbar, SVP Sales & Solutions,
Hitachi Consulting

About Hitachi Consulting

Hitachi Consulting is the global solutions
and professional services organization
within Hitachi Ltd., a global innovation
leader in industrial and information
technology solutions and an early
pioneer of the Internet of Things. Hitachi
Consulting is a business integrator for
the loT era and a catalyst for digital
transformation. Using our deep domain
knowledge, we collaborate with

clients to help them innovate faster,
maximize operational efficiency and
realize measurable, sustainable business
and societal value. As a consulting-

led solutions company, we can help

you leverage data as a strategic asset

to drive competitive differentiation,
customer loyalty and growth. Visit
hitachiconsulting.com
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The feasibility of the use of sediments from public water

factory as agricultural media
Y.C. Huang * S.J. Hong**,M.C. Chung**

*, A senior student of Department of soil and environmental sciences of National Chung-Hsing
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Abstract: The recycle of sediments derived from the public water factories has been increased in many
sectors including in agriculture. In this study we used four sediments from different regions of Taiwan
and evaluated its feasibility using as vegetable media. The results showed that all these sediments used
had no heavy metal pollution, and the growth of amaranth was highly improved by application of
chicken manure and chemical fertilizers, but there was no fertilizer response found in using the
sediment from east region. Which the most critical problem may come from the available phosphorus
in soil was too low even the application of fertilizers.

Key words: sediment, amaranth, fertilization

Introduction

Taiwan Water Corporation (TWC) has been produced 180-200 thousand tons of
sediments and being cost around 200 million New Taiwan dollars to
dislodge(Wang,2014).The water sources are from no industry pollution area, so the
sediments from the public water factory should be no pollutant. In Taiwan the some
agricultural lands are polluted by heavy metals as most countries. If these sediments
can be used as agricultural media which may produce benefits to both of TWC and
agriculture sectors. The aims of this present was to show that we already evaluate the
feasibility of the use of these sediments in growing amaranth with the application of
organic and chemical fertilizers.

Material and Methods

Four sediments were collected from the North (N), Central (C), South (S), and East (E)
public water processing sites of Taiwan Water Corporation. Sediments were air dried
and screened over 2 mm sieve for pot experiment and properties analysis. A factorial
design was conducted with two factors, four sediments (N, C,S, and E) and three
fertilizations (Co, control with no chemical and organic fertilizers; Or, chicken
manure compost; Ch, chemical fertilizers) with three replications. 140 g of soil was
put into the 3 inches pot. Urea, Ca(H,PQO,),, and KCI were used to prepare the nutrient
solution to contain N, P, and K at 200, 30, and 400 mg/l concentration, respectively.
Five milliliters of nutrient solution was applied to the Ch treatment 3 times per week
for 4 weeks. Soil pH was measured by pH meter with soil : water at 1:1 (w/v), EC was
measured by EC meter with soil : water at 1:1 (w/v), NH4-N andNO3-N was measured
by distillation method after soil was extracted with 2 M KCI at 1:10 (w/v),
exchangeable K, Ca, Mg, Na, and Mn were determined by ICP-AES after soil was
extracted with 1 M NaoAc (pH7.0) at 1:10 (w/v). Soil available P was measured by
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molybdenum blue method after soil extracted with Bray No.1 extract. The soil texture
was measured by sedimentation method. Available Fe, Mn, Cd, Cr, Cu, Ni, Pb, and Zn
were measured by ICP-AES after soil was extracted with 0.1 M HCI at 1:10 (W/V).
Plant shoot was cut, weighted, washed, dried at 70°C, weighted, pulverized, digested
with concentrated sulfuric acid and H,O,. The digested solution was used to measured
total nitrogen content by distillation method. The experimental setup is shown in
Figure 1.

Sediments of Taiwan water coporation

North Central South East

J 4 & 4

- 2 mm sieve - |

Pot experiment ‘ Properties analysis

Four sediments Three fertilizations Physical properties

« North
« Central
« South

« East Chemical properties

gro nth

Figure 1. Experimental setup of this study.

Results and Discussion

Physical properties

As the sediments are from the physical precipitation of suspension particles in water,
they are in massive form with no aggregates which may develop the macro-pores for
aeration and drain as the sediments used as the media growing plants. The texture of
the sediments of N, C, S, and E are clay, clay, clay loam, and clay with the clay
content at 46.7, 69.3, 32.3, and 42.6 %, respectively(Table 1). It is obviously that all
sediments contain high of clay particles, and means it is necessary to develop
aggregates for future use in growing plants.

Table 1. The analysis of texture in different region sediments.

Particles North Central South East
Sand(%) 23.7 2.82 24.0 25.8
Silt(%) 29.6 27.9 43.8 31.6
Clay(%) 46.7 69.3 32.3 42.6
Texture Clay Clay Clay loam Clay
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Chemical properties

These sediments are alkaline soils, especially the pH of central (C) and south (S) are
higher than 8.0 (Table 2). This indicates that the plant may have stress in
micro-nutrient uptakes which become low availability in alkaline conditions. As they
are used to grow plants the soil pH either reduced by chemical fertilizers or by choice
to grow plants that can adapt to alkaline soils. If they are planned to grow tea or
azalea their soil pH should be lowered to lower 5.5.

The concentrations of NH4;-N, NOs-N, Ca, K, Mg, Mn, and Na belong to rich levels.
Although Na is not an essential nutrient, but it is an important beneficial nutrients for
most of vegetables. The phosphorus (P) concentrations of these sediments are under
the low levels. However it is easily to enrich by application of composts which can
increase the soil organic matter, available P, and other nutrients simultaneously. The
low EC of these sediments is reasonable for they are from the public water factory.
However the differences among sediments are existed and indicate the different
fertilization formula will be planned for recycling of the sediments form different
regions.

Table 2. Some chemical properties of sediments selected

Soil:water (1:1) Available(mg/kg) Exchangeable(mg/kg)
Sites EC
pH NHs-N NOs-N P Ca K Mg Mn Na
(uS/dm)

147 353 33.2 83.3 7.63;{1150 131 114 26.2 48.2
8.12 249 19.6 40.6 14.0 4560 951 309 44.0 112
8.02 203 14.0 11.8 9.07 {4170 70.2 105 615 425
E 7.59 254 13.6 540 6.49 {4630 128 312 6.05 98.2

nw O Z2

N, north; C, central; S, south; E, east regions of sediments
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The high concentration of Fe and Mn is predictable form, they are rich in soil particles
and their salts are often used as coagulation agents for promoting the sedimentation of
suspension solid particles in water (Table 3). The low concentration of heavy metals
Cd, Cr, Cu, Ni, Pb, and Zn indicates there was no heavy metal pollution. This is also
in predicted situation for it is a highly controlled situation of the water collection area,
especially for public water source. However, the low Cu and Zn of sediments from
north, south, and east factories indicate in the future use these nutrients should be
concerned. Fortunately the composts derived from animal manures are rich of these
two nutrients.

Table 3. The concentration of heavy metals of sediments used

i Cd Cr Cu Fe Mn Ni Pb Zn
Region
mg/kg
N 0.02 0.14 0.10 82.8 96.2 0.38 ND 1.29
C 0.06 0.25 8.14 1900 344 2.79 3.93 6.69
S 0.03 0.04 0.11 178 294 0.45 ND 0.83
E 0.04 0.17 0.45 84.0 389 0.60 ND 4.92

N, north; C, central; S, south; E, east regions of sediments
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The bio-assay

The most practical way to judge the feasibility of the use of sediments as plant
growing media is the performance of the plant really planted. Table 4 shows the
significant level of the differences among the sediments from different regional areas
and the effect of the use of organic fertilizer (chicken manure compost) and chemical
fertilizers, and the real data are shown in Figure 2. It is shown that the effect of
fertilizers on the growth of amaranth and soil properties are highly significant, the
sediments from different regions are also shown mostly reached highly significant
levels. The significant or highly significant levels of the interaction between the
sediments and fertilizers indicated that the fertilization will perform differently on
different sediment sources.

The fresh and dry weights and plant height (FW and DW) showed that the
performances of the growth of amaranth on these sediments with no fertilizer applied
were SN > EN > CN > NN, the sequence became SO > CO > NO > EO, and SC > EC
> NC > CC as organic (chicken manure compost) and chemical fertilizers were
applied, respectively (Figure 2). However, the performance of the sediments on the
growth of amaranth was highly increased for the sediments from north, central, and
south regions with the applications of chicken manure compost and highly higher than
the performance of application of chemical fertilizer. The performance of the
application of chicken manure and chemical fertilizer into the eastern regional
sediment seem with no response. The total nitrogen concentration of amaranth shoot
was highest of the organic treatments following with chemical treatments with the
lowest of the no fertilizer treatments of north, central, and south regional sediments,
but there was no significant difference among fertilizer treatments for the sediment
from east region.

Table 4. The statistic significance of some soil properties and plant characters

Soil Shoot
NHs-  NOs- heigh
Treat w ca Mg Na 4 e N W Dw
N N t
F ** ** **x **x **x **x **x **x **x **x **

S, sediments from different regions; F, Fertilizers; SF, interaction between sediments and fertilizers
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10.0
= FW, g/pl
8.0 IDW, a/pl
= height, cm
mPlant N, %
6.0
4.0
2.0
0.0
NN NO NC CN CO CC SN SO SC EN EO EC

Figure 2. The effect of sediments (N, north; C, central; S, south; E, east of the first
letter) and fertilization (N, no; O, compost; and C, chemical fertilizers of the second
letter) on the growth of amaranth.
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The concentrations of most determined nutrient of soil at termination of amaranth
planting were increased with the application of organic and chemical fertilizers (Table
5.) except the concentration of phosphorus (P) of treatments east sediments which did
not response the addition of fertilizer P on soil available P which was even lower than
the concentration of the original sample, this could be the cause that the growth of
amaranth in treatments of east sediments were lowest and with no response of the
application of organic and inorganic fertilizers.

Table 5. The effect of sediments and fertilization on some soil properties at the
termination of pot experiment.

NH;-N NOs-N P K Ca Mg Na
Treat.
mg/kg
NN 1.60 6.10 10.8 38.9 435 34.8 19.1
NO 28.0 41.7 38.5 1520 724 83.6 32.6
NC 47.9 34.4 19.0 1490 485 38.3 24.5
CN 4.00 2.00 3.50 24.4 2870 125 39.9
CO 11.0 102 32.0 1250 2820 157 50.9
CC 117 63.7 10.8 1490 2850 123 47.3
SN 2.10 3.00 6.10 29.1 3660 43.6 22.6
SO 3.80 106 73.4 1640 4020 89.7 39.2
SC 33.3 88.7 15.1 1550 3620 46.7 25.1
EN 2.40 5.30 2.20 36.7 3050 153 40.4
EO 1.20 39.4 2.20 1560 3170 210 56.9
EC 5.90 106 2.20 1370 3070 162 43.4
LSD 5% 32.1 61.0 11.8 168 166 9.10 6.60

Sediment (N, north; C, central; S, south; E, east of the first letter)

Fertilization (N, no; O, compost; and C, chemical fertilizers of the second letter)

Conclusion

The sediments from the public water company may be recycled as agricultural media
with proper improvement with organic fertilizers. However, the technologies should
be reviewed and developed for each sources. In this study we found that the sediment
from the east region should pay more concerns on phosphorus availability.

Reference

Wang, H.S. 2014 The investigation on Optimizing Reuse of Water Purification Sludge.
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Abstract: Feng-Yuan water supply plant is the most important drinking water supplier of Taiwan water
corporation (TWC) in central Taiwan, where PACI (Polyaluminum) is used as the coagulant to enhance
agglomeration of suspended solid. In recent year, aluminum toxicity to human health attracts more and
more public attention due to the detection of residual aluminum concentration in treated water. In this
study, the best dosing strategy by using ferric chloride (FeCls) in combination with PACI in Feng-Yuan
water supply plant for low turbidity raw water was developed to eliminate residual turbidity and
aluminum concentration. Physical and chemical characteristics of low turbidity raw water were also
investigated. The preliminary field test results showed that the residual turbidity, iron and aluminum
concentration was measured to be 0.22 NTU, 0.01 and 0.08 mg/L, respectively, which all meet Taiwan
drinking water quality standards.

Keywords: Low turbidity water; residual aluminum; field test

Feng-Yuan water supply plant is composed of the 1st and 2nd water plant, which
supplies up to 1,000,000 CMD of clean water as industrial and people’s livelihood
water in Taichung, Taiwan. The raw water is obtained from Dajia River, which has
high variation of turbidity from about 6 in low water level (from Oct. to Mar.) to
several thousand NTU due to heavy rain or typhoon (from Apr. to Sep.). Fig. 1 shows
water treatment process in the 1st water purification plant, which is composed of three
phase water treatment process. In the 1st and the 2nd phase, the treatment units
include rapid mixing well, weir mixer, grit removal tank, flocculation basin,
sedimentation basin, rapid sand filter basin and clean water basin. In the 3rd phase,
water flows into flocculation basin directly without passing through weir mixer and
grit removal tank. To enhance agglomeration of suspended solids for colloidal
impurities removal in raw water, poly aluminum chloride (PACI) is used as the
coagulant. However, the so-called White-Water, which is raw water containing low
concentration or small size of white or yellow colloidal impurities, is hard to treated
by traditional process in TWC, leading to an increase in residual turbidity and
aluminum in treated water. Furthermore, research in the characterization and effective
dosing strategies for White-Water is still lacking.

Drinking water with high aluminum content may cause Alzheimer's disease and
Parkinson's disease (Martyn et al., 1989; Flaten, 2001). Owing to the raising public
health concerns, Taiwan Environmental Protection Agency has been set the standard
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value of aluminum content in drinking water to be 0.3 mg/L (0.2 mg/L in 2019). In
order to reduce the pathogenic risk of usage of PACI, this study presents different
dosing strategies to reduce residual aluminum concentration. Physical and chemical
properties of low turbidity raw water were characterized firstly. The best dosage of
different coagulants including ferric chloride (38 % FeCls*H,0) and PACI (10 %
Al;0O53) in combination with ferric chloride was determined by jar test. Field test was
conducted in the 1st water purification plant to investigate the influence of different
dosing strategies on residual turbidity and aluminum concentration.

Table 1 shows different apparent color White-Water particle size distribution
measured by particle count and size analyzer (Elzone Il 5390, Micromeritics Inc.).
Water turbidity measured by portable turbidimeter (2100Q, Hach Company) was
found to increase with increasing number concentration and increase with decreasing
volume mean diameter. It is noted that although the number concentration of 41465
counts/mL for White-Water was higher than 128436 counts/mL of clear water, the
smaller volume median diameter of 7.395 um than 11.14 um of clear water may cause
ineffective particle collision and aggregation, which results in the subsequent
treatment difficulties and deterioration of treated water quality.

Table 2 shows the best dosage at different raw water turbidity determined by jar test.
The dosing curves are shown as follows:

Y =-0.0095x%+0.9544x-5.2751, R?=0.6592 (1)

ferric chloride™

Y terric chioride+paci=0.0063%2-0.1161x+6.8499, R?>=0.8149 2

Table 3 shows dosing strategies at different raw water turbidity of 9.78 and 16.5
NTU. Fig. 2 shows residual turbidity, iron, and aluminum by two different dosing
strategies. When the 1st dosing strategy was conducted at the raw water turbidity of
9.78 NTU, the raw water total iron and aluminum were measured to be 0.49 and 0.13
mg/L, respectively, which were much lower than 1.97 mg/L of total iron and 0.306
mg/L of total aluminum in the third phase sedimentation basin (Fig. 2a). This result
suggests that high residual iron and aluminum concentration in treated water should
be attributed to coagulants dosing. Although the residual turbidity of 0.85 NTU, total
iron of 0.18 mg/L, and total aluminum of 0.06 mg/L meet drinking water quality
standards, the residual turbidity was still higher than internal control value of 0.5
NTU. In order to further reduce residual turbidity, the 2nd dosing strategy was
conducted. As shown in Fig. 2b, the residual turbidity, total iron, and total aluminum
were further reduced to 0.22 NTU, 0.04 mg/L, and 0.08 mg/L, respectively, which all
meet drinking water quality standards and internal regulation (80% of the maximum
standard limits). The residual dissolved iron in all treatment basins were very close to
zero, suggests that residual iron exists mainly in solid form.
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Table 1 Particle size distribution of raw water.

. L Particle Volume  Volume Volume
Sampling  apparent Turbidity

count mean median doo
date color (NTU)

counts/mL (nm) (um) (um)
2016/9/5 light yellow  17.6 70843 10.52 9.158 20.20

2016/9/5 light yellow  91.0 937673 7.686 6794  13.71
2016/9/19  white 21.0 414165 8.935 7.395  17.60
2017/5/9 clear 6.70 128436 11.95 11.14  21.49

Table 2 The Best dosage for FeCl; and mixed dosing by ferric chloride with PACI.

Best dosage

Raw water (mg/L)
Turbidity (NTU) Mixed dosing
Ferric chloride  Ferric chloride PACI
7.62 3 3 2
10.5 4 4 2
14.5 7 2 5
19.3 8 5 3
26.3 9 7 5
37.0 15 10 5
42.9 25 5 10
47.0 25 5 10
51.4 10 4 5
52.5 25 5 10
67.4 40 15 10
68.2 15 25 10
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Table 3 Dosing strategies in field test.

) i Raw water ~ 1stdosing  2nd dosing  Third dosing
Dosing Sampling o ] . .
_ turbidity point point point
strategies  date
(NTU) (mg/L) (mg/L) (mg/L)
2 2017/9/4 9.78 PACI: 3 PACI : 6 FeCls: 4
3 2017/9/5 16.5 FeCl;: 8 PACI: 3 No dosing
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1
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Fig. 1 Water treatment process in the 1st water purification plant.
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Fig. 2 The effect of different dosing strategies on residual turbidity, iron, and aluminum.
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