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Program Overview

- Opening Address —

Masaru OZAKI
Executive Director

Japan Water Works Association

Tetsuya TAKAZAWA
14:00 - 14:10 Director, Water Supply Planning Guidance Office

Water Supply Division, Ministry of Health, Labour and Welfare

Naohiro KISHIDA
President, IWA Japan YWP
Senior Researcher, Area of Water Management, Department of

‘.ﬁ Environmental Health, National Institute of Public Health

- Initiatives toward SDGs-

14:10-14:25 | Koichi Matsubara IWA Japan YWP
14:25-14:40  Mohmad Asari Bin Daud MWA (Malaysia)
14:40-15:05  Khampheuy Vongsakhamphoui LAOS

- Coffee Break (15 min) -

15:20-15:35  Yang-Long Wu CTWWA (Chinese Taiwan)
15:35-15:50 = Rudy Kusmayadi PERPAMSI (Indonesia)
15:50-16:05 | Pairoj Sattayasansakul TWWA (Thailand)

- Coffee Break (15 min) -

16:20-16:35  Krishan Murarilal Mathur IWWA (India)
16:35-16:50  Stuart Wilson WSAA (Australia)
16:50-17:05  Steve Via AWWA (USA)
17:05-17:20 = Sushmita Mandal IWA (International)

- Closing Remarks by Masaru Sakuma, JWWA -



Jupﬂn Japan National
Y“’P Young Water Professionals

International Forum On Water Supply

(Japan Water Works Association Annual Conference)
October 22, 2015

Introduction of

Japan-YWP (co-host)

Naohiro KISHIDA
Japan-YWP, Chair

National Institute of Public Health

What is YWP?

€ IWA (International Water Association)
® Global network of water professionals

® Younq Water Professionals (YWP) program:

To assist students and young professionals in the water
sector to become global water leaders in the future

» Activity of IWA-YWP

® Networking young water professionals

® Providing opportunities for research, discussion, and career development

> IWA-YWP Events

® |WA Asia-Pacific Young Water
Professionals Conference

® |\WA International Young Water
Professionals Conference

IWAYWP HP http://www.iwa-network.org/young-water-professionals.php




Jﬂpﬂn Japan National
Y“‘P Young Water Professionals

IWA-YWP program

Chair: Dr. Yamamura

East Asia & The Pacific chapter Other regional chapters
Australian chapter
i JWWA
Malaysian chapter JSWE
Korean chapter Support

Japanese chapter (Japan-YWP)

® established in 2010 for active contribution to
academic research and practical action associated
with water issues.

Kick-off symposium 3

Japan
YWP

B \Vebsite (http://www.japan - ywp.net/)

Activity: Networking through media

MA Japan | japan National
2 Yﬁp Young Water Professionals

B Mailing list
€ Announcement of water-related events
€ Knowledge sharing

Japan-YWP SIEERAHITLOITER
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Japan

ywp Activity: Seminar/Workshop

Providing valuable opportunities for face-to-face communication by
organizing several domestic and international events

mm

4t Japan-YWP Annual Seminar Tokyo
Jun. 3" Japan-YWP International Symposium in WET 2014 Tokyo
Aug. Japan-YWP Seminar of Job Introductions in Water Sector Tokyo

2014

Aug. 4t Japan-YWP Evening Seminar Tokyo
Oct.  Seminar on Asset Management Kyoto
Oct. International Forum On Water Supply (Co-host) Nagoya
5015 Jan. 5" Japan-YWP Annual Seminar Tokyo
Mar.  Joint seminar at JSWE annual conference Kanazawa

Jupin One of the ways to communicate:
Dr_lr_inkin_q party

|
Look forward to drinking party after the forum!




vt Today’s program (14:00-17:30)

Special presentation by invited speakers

- Opening Address -

Masaru Ozaki, JWWA
UHI PR Tetsuya Takazawa, Ministry of Health Labor and Welfare
Naohiro Kishida, IWA Japan-YWP

- Initiatives toward SDGs -

UL i [WA-Japan  Koichi Matsubara A Review of Water Supply and SDGs context: How to
YWP Elucidate the Gap between “Safe Drinking Water” and the
Reality?
14:25 - 14:40  WYAWN Mohmad Asari Bin Daud Challenges in managing resources — Malaysian case
14:40 - <~ LAOS Khampheuy Expectation of Water Works Association in Lao PDR
Vongsakhamphoui
- Coffee Break (15 min) -
CTWWA Yang-Long Wu Towards Sustainable Water Environment and Stable Water
Supply of Taipei Water System
SR RSB PERPAMST  Rudy Kusmayadi Water Supply in Indonesia towards SDG
| SRS GHIRES TWWA Pairoj Sattayasansakul Water Supply in Thailand
from MDGs toward SDGs

- Coffee Break (15 min) -
16:20 - 16:35  RAYAL/AN D B Panse

LFRAER TR WSAA Stuart Wilson Towards a sustainable water environment
and stable water supply

AWWA Steve Via Toward Meeting Goal Six

17:05-17:20 RAVAN Sushmita Mandal SDG 6: Exploring the role of associations and networks
- Closing Remarks by Masaru Sakuma, JWWA -

Appendix




Jupgn Japan-YWP: Steering committee

I "I Chair: N. Kishida (NIPH)
Vice-chair: H. Nakazono (JFE Engineering )
University
H. Sakai (Univ. of Tokyo)
Y. Asada (Kyoto Univ.)

H. Yamamura (Chuo Univ.)
M. Oshiki (NNCT)

Research Inst./Org.

A. Yamamoto (Osaka City-PHES)
T. Onodera (NIES)
T. Kakimoto (CESS)

Private Sectors
T. Seki (METAWATER) Government/Waterworks

K. Matsubara (Nissuicon)
Shoichi Sano (Mizuho IR)

N. Moritani (Ministry of Env)
T. Miyamomto (Ichikawa city)

Advisors F. Nishu (JWWA)
Prof. Furumai (Univ. of Tokyo) K. Yamashita (JSWA)
Mr. Matsui / Mr. Sakuma (JWWA) 9
E

yep dJapan-YWP: Members

Total members: 309

Average age:33 A .
(IWA: u 3335 gears old) GOVemm?p?/” Universities/
- up y Water Ut"'t-'e‘sResearch

A 23% Institutes

36%

Private companies

41%

10




From MDGs to SDGs:
Toward Safe and Sustainable Water Supply Systems

Presentation at “International Forum”
General Assembly & Conference 2015
(October 22, 2015)

Koichi Matsubara

Urban Engineering Department, The University of Tokyo
(Nihon Suido Consultants Co., Ltd.)

1. Introduction
— Review of MDGs Achievement, Issues remained
— SDGs and Water(Goal 6)

2. Case Study

— “Safety” Issue and
A Trial Estimation of Access to Safe Water

3. Approach to Sustainability

— Partnership Perspective and Yokohama Forum Statement

4. Conclusion and Discussion




Introduction

Review of Achievement by MDGs
related to Water Supply

Introduction (1/7)

"2.6 b||||on peopleaﬁave galned access to‘»an mprc&ﬁed drlnkmg A
water source since 1990" ¢ A 5

"91 per cent of the global populatlon now uses an improved
d rl n kl ng Water SOu rce Source (Notes and Photo): Progress on Sanitation and Drinking Water

WHO/UNICEF (2015)




Achievement and

The MDG target for
Issues Remained ? drinking water has

been met

 MDG Target 7c has been met

Halve, by 2015, the proportion of the e <2015
: . . o coverage
population without sustainable access 2 91%
to safe drinking water and basic sanitation
* Issues remained
— “663 million people still lack improved
drinking water sources”
— “Safe” sources is Not always safe
Safe = Improved Drinking Water Sources
(Incl. Private Wells, Community Taps)
— Inequality (income level, Rural&Urban etc.) 1990 2015
— Non-household setting (Schools, Healthcare " SURFACE WATER
olene UNIMPROVED
FaC|I|t|es) *Source: Progress on Sanitation and Drinking Water ~ #% OTHER IMPROVED
WHO/UNICEF (2015) I PIPED ON PREMISES

Introduction (3/7)

What is Sustainable Development Goals (SDGs)?

- 193 countries adopted declaration as the goals after MDGs
- specifying “supremely ambitious and transformational vision”
- 17 Goals with 169 associated targets which are integrated and indivisible.

QUALITY GENDER GI.!.IIIH‘I'IBI
EDUGATION Elll.ll!.lr Y AIIII SAMITATION
REDUCED

DECENT WORK AND
ECONOMIC GROWTH

o

1 CLIMATE 1 LIFE 1 PEAGE, JUSTICE 17 PARTNERSHIPS
ACTION BELOW WATER %srmigs FORTHE GOALS
Y SUSTAINABLE

! DEVELOPMENT

e P’

kA GOALS
Source: UN Sustainable Development Goals Website 6

http://www.un.org/sustainabledevelopment/sustainable-development-goals/




Introduction (4/7)

Interlinkage of Goals and Water

* Importance of Interlinkage with other Goals
(Aside from Goal 6)

GENDER “Saving women and girls time by reducing hours
EQUALITY spent fetching water, improving productivity” *
= Indicator: Percentage of households
(disaggregated by sex of head of household)
using safely managed drinking-water services

pg——— :
~ . Living Environment
N THES

Iii]
Ly

- - for Poor dwellers in
- 'r#f Slums :

-

::’\J'li L
F—**ae

m jaw nnl’n
L-f-knbzl—r-m—?n 'I

1 mﬁﬁm Equallty for small “ 5 : ! Waterid/ GMB Akash
INSTITUTIONS subgroups (Poor,
Disabilities,
Ethnisity)
Source:*1 WaterAid (2013) Everyone Everywhere
*2 All Simbols are drawn from UN SDGs Websites http://www.un.org/sustainabledevelopment/sustainable-development-goals 7

Introduction (5/7)

Goal for “Water and Sanitation”

¢ Goal 6. Ensure availability and sustainable management of water and sanitation for all

¢ 6.1 by 2030, achieve universal and equitable access to safe and affordable drinking water for all

¢ 6.2 by 2030, achieve access to adequate and equitable sanitation and hygiene for all, and end open
defecation, paying special attention to the needs of women and girls and those in vulnerable situations

* 6.3 by 2030, improve water quality by reducing pollution, eliminating dumping and minimizing release of
hazardous chemicals and materials, halving the proportion of untreated wastewater, and increasing
recycling and safe reuse by x% globally

* 6.4 by 2030, substantially increase water-use efficiency across all sectors and ensure sustainable
withdrawals and supply of freshwater to address water scarcity, and substantially reduce the number of
people suffering from water scarcity

* 6.5 by 2030 implement integrated water resources
management at all levels, including through
transboundary cooperation as appropriate

* 6.6 by 2020 protect and restore water-related ; >
ecosystems, including mountains, forests, wetlands, L : /‘
rivers, aquifers and lakes :

* 6.a by 2030, expand international cooperation and
capacity-building support to developing countries in ﬁ- [ 33
water and sanitation related activities and programmes, i s B S :
including water harvesting, desalination, water efficienc : :

wastewater treatment, recycling and reuse technologies - e BESTAINADLE DEVELGEVEHT QAR
| g 2 @ at sustainabledevelopment.un.org/sdgsproposal

ENSURE AVAILABILITY AND SUSTAINABLE MANAGEMENT
OF WATER AND SANITATION FOR ALL

¢ 6.bsupport and strengthen the participation of local 8
communities for improving water and sanitation management  s,rce: UN Sustainable Development Goals Website




Introduction (6/7)
Goal 6 and Key Concept in Terminology

6.1 by 2030, achieve universal and equitable access to
safe and affordable drinking water for all

universal including households, schools, health facilities, workplaces

equitable progressive reduction and elimination of inequalities
between population sub-groups

access close to home

safe free from pathogens and elevated levels of toxic chemicals
at all times

affordable Payment for services does not present a barrier to access

drinking water | drinking, cooking, food preparation and personal hygiene

for all men, women, girls and boys of all ages including people
living with disabilities

Source: Methodological note: Proposed indicator framework for monitoring SDG targets on drinking-water, sanitation, hygiene and wastewater 9
WHO/UNICEF (2015)

Introduction (7/7)

Keywords in Goal 6 in Detail

* Universal and Equitable
— Gap between Urban and Rural, Rich and Poor
— Non-household Settings (Schools and Hospitals)
» Safe
— Microbes (E. coli) and Important Chemicals (As, F)
— Basic and Intermediate Services
* Emerging Issues
— Water-use efficiency
— Water Resources Management
— Participation of local communities
— Partnerships

...will be measured and monitored by individual indicatars




Case Study

“Safety” Issue and
A Trial Estimation of Access to Safe Water

11

Case Study (1/7)
Water “Safety” Issues

* Improved water sources are not always safe

— In a snapshot survey (RADWQ) for five countries, 7-16% of
water supply did not complied with their water quality

standards.?
— In an estimation, 1.2 billions are at sanitary risk?

» Sources of problems and limitations
— Private Well: Source Pollution, Maintenance

— Water Supply Systems:
Intermittent supply, Demand Surge (Pressure drops),
Source Pollution, O&M neglect

— (Indirectly) Lack of Good Management, Finance, Human

Resources

12
Source: 1) Bain et al., 2012, doi:10.2471/BLT.11.094284, 2) Onda et al., 2012, doi: 10.3390/ijerph9030880




Case Study (2/7)

Trial Estimation of “Access to Safe Drinking Water”

Methodology:

— “Access to Safe Drinking Water”
Improved Water Water Quality complied with National
Standards and WHO Water Quality Guideline values (As, E.coli)

— Research Question:

Does Household Water Treatment (HWT) contributed to
provide safe water?

Sand filter (SF)  Reverse osmosis (RO) Ceramic Filter (CF)

13
Source: Matsubara et al., (2015) Submitting to Environmental Engineering Research, JSCE (in Japanese)

Case Study: Hanoi City e

* Hanoi City
— Pop. 6.5 Million
¢ Growing City Area and
Populations
* Arsenic Problem
*  Water Quality Survey
— Hanoi, Vietnam
— Sampling Period:
from Nov. 2011 —
Mar. 2013
2% . Questionnaire Survey
— N=239 at Mar. 2012

.
Maps rocuced by University of Wisconsin-Medison, August 2043
:730,000

[ras— 17200
B urban extent c 2000 I Urban expansion ¢ 2000-2010 At boaeien o BATM Lot 2

A

World Bank Group (2015) East Asia's Changing Urban Landscape
Measuring a Decade of SpatiaiGrowth
ISBN: 978-1-4648-0364-2




Case Study (4/7)

Methodology: Estimation from Survey Results

Questionnaire Survey Water Quality Survey
n=239 71HHs, n=215
v
At|Water Sources and HWTs Sort by HHs
(As; n=69, E.coli; n=43) As and E. colf
(42 HHs, 49 Sources)
So‘r't by residential area (r)"

Access at resource S ;, Improvement by HWT Safe ratio at Sources
HWT prevalence X, (Y, (Tup
( AX, CF, FWF, RO, SF ) ( Piped, Private Well, Bottled, Ra
| |

Access to Safe Drinking Water Sources Ps (r), Ph (r)

Source: Matsubara et al., (2015) Submitting to Environmental Engineering Research, JSCE (in Japanese) 15

Case Study (5/7)

Results: Estimation of Prevalence of HWT
* Prevalence of HWT (by Questionnaire n=239)

— 5regions in Urban, Suburban, and Rural Areas

100% i O Direct
16% | |Piped 39% 66% 63% 63% Drink
90% {16%)
- :’iped \ Rain Rain ORO
80% (30%) Piped (35%) (55%)
’ 36% (64%) e
70% -Bottled SF
60% (9%) 7
o Piped B AX
31% gy
50% _ : (25%) wel
: ' Bottled Bottled = (4%) FWF
0% =] (2%) —T{4%]) [ Bottled
30% 20% 25% s (4%) BCF
Y == 2204
20% o HNA
10% ............ 2/)
S o o =
ND (n=25) | TA (n=64) NT (n=44) ‘ NH (n=57) TY (n=49) ot e
Urban Suburban Rural

Types of Water Sources and Household Water Treatments 1

Source: Matsubara et al., (2015) Submitting to Environmental Engineering Research, JSCE (in Japanese)




Case Study (6/7)

Results: Estimation of Safe Water Access by regions

e Safe Accessis only 15% to 52%

— Lower access in Suburban: Small Scale Water Supply which
do not complied for As (>10 pg/L) and E. coli

— (Limitations) Restricted to only surveyed area

0,
100% Improvement by Household Water Treatment (Ph)
90% m Safe Access at Source (Ps)
80%
70% +—
60% 13%

50%
40%
30%
20%
10%

0%

Safe Water Sccess (%)

Urban Suburb Rural
(ND, TA n=89) (NH, NT n=101) (TY, n=49)

Source: Matsubara et al., (2015) Submitting to Environmental Engineering Research, JSCE (in Japanese)

7

Case Study (7/7)
Implication and Recommendation

* In atrial estimation in Hanoi, Household Water
Treatments (HWTs) are prevalent and gains access to
“Safe” drinking water sources (by 8-20%)

* Results imply the need for incorporating HWTs into safe
water provision strategy

Em Lt

- Pond, Well + Water Wagon

N - Well + Point of Use Treatment

W )54
Ve |—}

- Piped Water + Bottled Water
- Public Standpipe + Water Kiosk

18




Approach to Sustainability

Yokohama Forum Statement
and Perspective of Partnerships

19

o An Approach (1/3)
Partnerships i

17 Poneksies * From finance to diversified form of partnership

* New Types of Partnerships
— Sharing Knowledge and Experiences by WOPs

— Making synthetic agenda and solutions

Executive Forum for Enhancing Sustainability on Urban Water Service 20

in Asian Region on sustainable management of water utilities (in Yokohama, July 2014)




An Approach (2/3)

Key Findings and Outcomes on

“Executive Forum for Enhancing Sustainability”

Raising Revenue Maintenance and Procurement

- Vicious to Sustainable Cycle - Preventive Maintenance

- Customer Satisfaction for - Standardization for better
Willingness to pay and higher water procurement
sales - Strict monitoring and utilization of

- Efficiency Improvement as NRW SOPs for implementation of Water '
reduction for less expenditures ' Safety Plan

Disaster Preparedness \

- Safe water for all principles |

must/can be achieved even whenit |
is in emergencies.
- Importance of leadership |
- Funding for restoration is needed .

Human Resources - Sustainable HRD programs for
sustainable utility
Development - Intemal training comes first but
external center is also essential
- HRD for Morals and Attitude

artnerships - With various actors, to leamn from best examples
- Mutual trust should be basis of partnerships
- Asia Forum for Benchmarking and Monitoring

Source: THE THIRD EXECUTIVE FORUM FOR ENHANCING SUSTAINABILITY ON URBAN WATER SERVICE IN ASIAN REGION 21
- SUSTAINABLE MANAGEMENT OF WATER UTILITIES , JICA (2014)

Key Findings and Outcomes on  Ar#eereacn /3

“Executive Forum for Enhancing Sustainability”
Held by JICA and City of Yokohama, 2014

28 Utilitys/Government Bodies stated as Yokohama Forum Statement;

1. Customer Satisfaction has a key role at raising
revenue

2. Efficiency can only be achieved under appropriate
preventive maintenance practices

3. Disaster becomes increasingly serious to every
single utility

4. Benchmarking is needed to facilitate partnerships

Partnerships as a “WATER FAMILY”

Source: THE THIRD EXECUTIVE FORUM FOR ENHANCING SUSTAINABILITY ON URBAN WATER SERVICE IN ASIAN REGION
- SUSTAINABLE MANAGEMENT OF WATER UTILITIES 22
JICA (2014)




Last Slide
Conclusion and Discussion

» Sustainability in a context of SDGs for water
supply sector

— should be universal, equitable, safe, affordable and
for all

— is not single goal but wider issues which should care
for the interlinkage with other sectors

* Challenge of safety is not only of water utilities
but also of costumers and cities

* Partnerships are essential for sustainability
to tackle with the common and emerging issues
on a solidarity as a “WATER FAMILY”

23
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Challenges in managing water resources —
Malaysian experience

Presentation by:
__Ir Mohmad Asari Daud

Vice President
Malaysia Water Association (MWA)
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JAPAR VATER WORS ASSOCIATION
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Challenges in managing water resources - Malaysian experience
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Challenges in managing water resources — Malaysian experience
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INTRODUCTION

: Malaysia is blessed with
June 2015 ~ .
‘ \ heavy rainfall of annual

Selangor ,' ) average rainfall of
2500mm. However there
were several occasions of
long drought which
affected the comfort of
seale(rm | _ wat'er consumers when
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 ratlonlng becomes the
, G solution. Being the most
- ",f@};}\ﬂ developed state in

}k\ e Malaysia, Selangor water
\

[~
v [}{/{

it g demand is high as
3 i f\{( 7K 2 hdhe o . - e
A\ { : estimated portion utilised
A\ 5\ i ¢ for potable purposes is
"\“\\\ a\é o4 g nearly 10% of what it

bl received from the annual
Scale (mm)| L - rainfall
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INTRODUCTION
December 2014
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Scale(mm) I

200 400 SO0  EOD 1000 1200 1400 1600  1.800

Scale(mm) [T T [ i

50 100 150 200 250 300 350 400 450 500 350 600 B30 700 750 800

November and December
are normally wet months
in most parts of Malaysia
where as February and
March are drier months in
Malaysia. Last year’s
December witnessed
severe rainfall where the
monthly rainfall reached
nearly 2000mm in several
parts of eastern coast of
Peninsula Malaysia. On
the contrary, March was
again dry in eastern coast
of Peninsula and most
parts of Sabah, vis a vis
northern part of Borneo
IETale
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INTRODUCTION

v'In 2012, Selangor had revised its

projection of demand:
= Necessary to optimise
production at two of its major
water treatment plants (WTPs).
= Plants had the capacity to treat
water but restricted by the
water availability in the river.

v'Initial investigations established
the overflow at barrage near the
WTPs was high and wasted.
= Significant amount can be
harvested and stored in
storages or ponds, enough to
cater for WTPs to produce the
required capacity.
= Auxillary storage was an option.

Administrative districts within the Selanoor River Basin
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Challenges in managing water resources - Malaysian experience
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ISSUES

Although rainfall in abundance in Malaysia, the ability to harvest
rain is limited to dam in the upper reaches and river base flow

Elements of waste in utilisation was identified to cause the
severity of the problems. Taking the cue from the famous

Toyota executive, Taiichi Ohno (1912-1990), seven elements of

wastes had been assessed and the following had been

observed:

» overproduction — releasing more water from dam due to
uncertainty in mid catchment precipitation

» waiting time — current source of water requires more than 20
hours to reach water treatment plants from the SSD and 14
hours for the STD

i i/ N
>|< LAl
PR AT TS SSOATN B e 241

ISSUES

unnecessary transport of materials — moving materials (raw
water) over long distance, approximately 55km and 30km for
SSD and STD respectively as compared to between two to six
kilometers for the major pond pumping facilities

over processing and incorrect processing — over-release to
avoid severe impact of inadequate supply. The saving is
observed from the increase in dam level in 2015 after partial
supply from HORAS and other temporary ponds

excess inventory — larger storage needed to accommodate
uncertainties in availability of rain in the catchment

defects — system exposed to contamination along the river. It
was observed that there are several incidents of water
contamination along the long distance travelled by the water
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KL Larut
13.08 MLD
12.31 MLD

20 MLD
70 MLD

[

BJ Barrage

10.54 MLD
15.70 MLD
25.85MLD
T0MLD
70 MLD

Hang Tuah
120 MLD
103.20 MLD
20 MLD

20 MLD

F\’anlau Panjang

JPS Station

HORAS 600
26 MLD
12ULD
12.65 MLD
20MLD
TOMLD
TOMLD

Simulation: HORAS plus operations

S0MLD

- OKG TIMAH

Kambing SusuC
ey 12.5MLD
= 50 MLD

W
=

SOMLD
20MLD

70 MLD

CJG. Kambing SusuB
f 12MLD
12MLD

.

200D

LOCATION OF PUMPS
. MBI

LARUT

HORAS

HANG TUAH
KAMBING SUSU
KG TIMAH

RASA

TAN CHEONG

ENOUNBWNE
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APPROACH

How the effectiveness is measured?

The effectiveness of reduction of wastage (muda) in the
system is measured by the following parameters:

* Release from Sungai-SelangerDam(SSD)-
* Release from Sungai Tinggi Dam (STD)

» Abstraction at the intake in Bestari Jaya (BJ)
* Pumping from HORAS and other ponds (Horas plus)

Results will be based on the assessment of the raw water
balance comprising release from SSD and STD, baseflow
estimates, abstraction, HORAS plus and environmental flow
across the BJ barrage

Challenges in managing water resources — Malaysian experience

o
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Challenges in managing water resources - Malaysian experience
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RESULTS

SW Monsoon SSP Raw Water Balance, 2014 NE Monsoon
- 550 — 5T Ponds Base flow ——Extraction

Dry Period ><Wet Perlod>< Dry Period >< Wet Period > Kt

Nﬁ 1,000
\ I; 'w . 00

1.5ep

SSP Raw Water

_— 550 ST

nce, 2015

Ponis Tl — Extraction

5, 000] . : 5,000
— i Approx?ZO MCM iz

3,500
3,000

If Using PSRWT

2,000

RNI2.0 million excludmg 1,50
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RESULTS

Hujan {mm})

TWL: 220m

Sungai Selangor
Dam Level )
2010 - 2015

1 |
Control Volume, 45%; l?il"" Sl

Critical Level, 30%: 1s.lslm

Paras Empangan {m ODL)

Sungai Selangor
/ Dam Level
projection 2015

MMD stated that the weather in Malaysia is
oy’ characterised by two monsoon regimes:
200 3000WL e '
: «  Southwest Monsoon from late May to
September (dry monsoon)

E’S‘J Northeast Monsoon from November to
g March (heavy rain to East Coast)
B RN g D The transition period in between the

monsoons is known as the inter-monsoon
303 CRITVCAL CEVEC 6} T period (ﬂash ﬂOOd)
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Challenges in managing water resources — Malaysian experience
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SAPHI VAT IWORAS ASSECIATION
DISCUSSIONS & RECOMMENDATIONS
BJ Overflow (Mid)

BJ Overflow (Mi/m)
e Ma ks e V1IN Purata - e -

- 450,000

400,000

i 365,927 - 350,000
300,213
+ 300,000

4 279,412
718,768 ‘ T 256,000

. 200,000

L 150,000

100,000

5.0

%6000

The overflow across BJ barrage reached as high as 40,000MId. The monthly overflow amount at the BJ barrage
varied but huge in quantity. It is evident that capturing and storing part of the excess quantity that overflow in HORAS
can be sustainable if the storage can last 2 — 3 months.

Challenges in managing water resources - Malaysian experience
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DISCUSSIONS & RECOMMENDATIONS

Excess Release from Dam Releases from Jan 2012 - July 2015
Overflow Dam release

(im) T — T P i)

365,927

300,213
| 279358 R f 279,412 ;

) BFICRIEE B

AP ATR WIS ASSOCIATON s

DISCUSSIONS & RECOMMENDATIONS

The pattern of rainfall had
changed and less rain fell in
the catchment.

About 85% of the rainfall
images showed that rain did
not fall in the dam catchme
but it fell in other areas in the
WTP catchment

This phenomenon calls for B t
review on harvesting rain.

Middle catchment or midland

storage has the quantity but

may pose new challenges.

Image taken at 16:20 on 10/5/14

Challenges in managing water resources - Malaysian experience
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Challenges in managing water resources — Malaysian experience
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IMPLEMENTATION

Harvesting rainfall at the upper reaches is faced with changes in
this pattern where less rain was recorded falling in the dam
catchment and dam replenishment becomes a challenge.

It is imperative that rainfall need to be harvested at a bigger
catchment and midland reservoir becomes imperative

Hybrid Off-river augmentation system (HORAS) — a combination

of surface and ground water abstraction was recommended.
Bunded or Off-river Storage (ORS) also can serve the same
purpose as well.

Implementation of HORAS in sand rich area had reduced
construction cost as the excavated material can be used for the
construction of the storage area and the excess exported

Challenges in managing water resources - Malaysian experience
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IMPLEMENTATION

Area: Approx. 160ha
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Saving from the project:

Since this area has high content of sand, the
cost of this project is almost self-financed
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Challenges in managing water resources - Malaysian experience
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CONCLUSION

HORAS implementation is the first step to eliminate waste at the BJ barrage. It
created tremendous wealth directly or indirectly.

There are still more rooms for elimination of waste from the overflow

v" Increasing the size of the storage

v" Improving the management of release
v" Increasing river flow monitoring stations

The dam replenishment is more challenging as the rainfall pattern has
changed.

Midland reservoir is an option to replace the conventional upper catchment
reservoirs

The current practice of river regulating dams did not take the advantage of
quality water at the upper reaches as it flows into rivers and get contaminated

Challenges in managing water resources — Malaysian experience

“Breaking Boundaries - Developing a Better Water Future
for Asia and the Pacific Regions”
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General Information

- Vientiane capital is the Capital of LAO PDR, is |
situated in central part of the country with a total

area of 3,920 square kilometer is covering about  ©hina China
1.7% of the country area. On Vietnam
-Vientiane Capital composes of 9 districts and 483 Mekmg e
villages with a 850,000 inhabitants with density of e
217 people per square kilometer ( year 2014)
- Water supply served around 80 % in service area South
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Nakhoneluang Water Supply States Enterprise Organization Chart Year 2014

Personnel

1 General Manager, 4 Deputy General, a number of
staff has totally 553 persons, Permanence staff 478
persons, temporariness staff 75 persons




Water resources

river are abundant through out the year to

serve the Kaolieo and Chinaimo water treatment

pla nts, Rainy season, turbidity was going up to 1500-2000 NTU. (August 2015 over
5000 NTU) for dry season, turbidity was going down to 15-20 NTU.

River is one of the largest tributaries of the Mekong River, to serve the
Dongmakay and Dongbang water treatment plants, Rainy season, turbidity was going
around 100-300 NTU and Dry season was going down to 10 -15 NTU.

WATER PRODUCTION 180 000
m3/day

1. Chinaimo WTP 80 000 m3/day
2.Kaoleo WTP 60 000 m3/day

3. Dongmakkhay WTP 20 000 m3/day
4. Dong Bang WTP 20 000 m3/day




Conventional Water Treatment System

Transmission Pipes

Chlorine
{Post-chlorination

Coagulants
(Poly-aluminium chloride
Flocculation tank
4 4
Raw water R
—_
R.W F&S.B

Drainage t6 Mekong River

D.R

R.W : Receiving Well

F & S.D : Flocculation & Sedi ion Basins
RF: Rapid Sand Filtration Basins

P.W : Pumping Well

D.R: Distribution Reservoirs

Chinaimo WTP 80.000 m3/day




Water Quality

(a) Raw water

Turbidity : 88 PPM
Color: 5
pH : 8

(b) Tap water (treated water)
Turbidity: 0.8 PPM
Color : 0
pH : 7.2
Iron: 0 mg/l
Manganese: 0 mg/I
Hardness: 100 mgll
Nitrate Nitrogen: 12 mg/I

Priorities of Parameters

Parameters to be analyzed Units Allowable Concentration

pH 6585
Turbidity NTU <10
Taste and Odour Acceptable
Conductivity uS/cm 1000
Iron mg/l <1
Manganese mg/l <05
Arsenic mg/l < 0.05
Fluoride mg/1 <15
Nitrate mg/l 50

10 | Thermotolerant Coliform No/100ml ]

11 | Total Hardness mg/l < 300

12 | Nitrite mg/l 3
Residual Chlorine in

B chlorinated water supply mg/l <02

26/10/58




WATER NETWORK and
SERVICE AREA

Service Area in Vientiane Capital
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Population Served and Coverage Ratio since 2005 - 2014
600,000 90%
541,858
: 80%
500,000
70%
400,000 60%
i 50%
300,000/46% /¢
40%
200,000 30%
20%
100,000
10%
0 - 0%
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
mm Population Served  —e-Coverage Ratio

The Pipeline Network Management by using a new advanced technology
Arc GIS version 10.1 it was the first technology network system in Lao PDR.
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Water Production, Water Sold and NRW i 2014

7,000,000 35%

6,000,000 30%
. 2

5,000,000 \ %D 5%

L 22% - 2%
20%

#1269
4,000,000 2% A®
3,000,000 15%
2,000,000 10%
1,000,000 5%
- S = oo

8 9 10 11 12

= Water Production (m3) ™ Water Sold (m3) == NRW (m3) ~~NRW (%)

Commercial and Financial
Management




WATER TARIFF

1. Domestic Used

1to 10 m3 = 1300 kip/m3 (0,16 USD)  September 2014
11 to 30 m3 = 1800 kip/m3 (0,23 USD)

31 to 50 m3 = 2300 kip/m3 (0,28 USD)

>50 m3 =2800 kip/m3 (0,35 USD)

2. Government and International Organization

- One flat price = 2300 kip/m3 ( 0,28 USD)

3. Businesses, Commercials, Industries, Hotels and Restaurants
- One flat price = 2800 kip/m3 (0,35 USD)

- Remark: 2015 (3%), 2016 (3%), 2017 (4%) and 2018 (5%)
increase from each year

Number of Water Meter in each Category

Year Compare
No. | Category = Unit (yp Remark
2013 2014 ’
| 2 3 4 5 6=5/4 7
I Category 1 No. 91,095 99,883 110%
2 | Category 2 No. 1,684 1,053 63%
3 Category 3 No. 3,509 3,288 94%

Total No. 97,507 104,224 107%




Financial
Income-Expenditure and Profit-Loss

* Income of the running business in 2014 was able to made
income about 115 billion compared to the running business
in the past year 2013 the revenue just 111.4 billion to the
increasing rate compared the last year is 4%.

* Expenditures in the running business in 2014 was about
113.3 billion compared to 2013 was 116.1 billion the
expenditures in 2014 can perform better than 2 % of last
year.

* Profit - loss was that of 2014 in millions of more than
approximately 2 % make doing business with profits of about
1.2 billion because the 2014 state enterprises water supply
capital adjusted price rate consuming water piped new make
more income description of income - expenditure is shown in
the table below:

Present and Future Project




Expansion Water Production

Dongmakkhay 100 000 m3/day (2015)

BOT Hatsayphong 20 000 m3/day (2016)
BOT Sendine 20 000 m3/day (2017)
Expansion Dongbang 20 000 m3/day ( 2019)
Expansion Chinaimo 40 000 m3/day (2021)

Expansion of Transmission and
Distribution Pipeline

Loan from NORINCO China around 70 millions
USD for:

Expansion of Distribution pipeline from Sendine
BOT Project to Naxaithong District around 60 km

Expansion of Distribution pipeline for
Dongmakkhay WTP to Surrounding Area of
Saithany and Saysettha District around 80 km

And Change GRP 500 mm to 800 mm DIP
Dongbang Project around 8 km




Challenges in Vientiane Capital WSSE

Coverage 95% the service area in 2020 (now only 80%)
The Capacity demand will be increased up to 400 000 m3/day

in the 2020 ( now only 180 000 m3/day)
The old pipelines will be changed more than 60 km

The staffs Lack of experience for advanced Technical
management, Electrical of pump Production,

Lack of fund to expansion pipe line and replacement old pipe and
water meter.

Storage management ( have a lot categories of pipe in the past )

Expectation of Water Works Association in Lao
PDR in comparison with JWWA

© N UV RWw

Activities of JWWA

Research on Water Supply
Business Management

Research on Technology in
Water Supply

Publication

Training

International Cooperation
Inspection

Authorization

Insurance

Prioritized activities of WWA in
Lao PDR from VC WSSE’s view

Training system by LWWA
International cooperation
Inspection of spec & standard
Support some fund







JWWA General Assembly & Conference 2015
International Water Forum

Towards Sustainable Water Environment and
Stable Water Supply of Taipei Water System

Yang-Long Wu
Secretary General

Chinese Taiwan Water Works Association
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Towards Sustainable water Environment and
Stable Water Supply of Taipei Water System

e Preface

» Sustainable Water Resource and Conservation
» Water Purification and Water Quality Management

» Stable and Safe Water Supply System

* Environmental Education and Taipei Water Marketing
e Conclusion

(/5 cTwwA




Preface

» Geographic Character of Taiwan

* Taiwan is located on the pacific seismic belt and the routes of typhoon. The
disaster of water is occurred frequently.

» Due to the steep terrain and precipitation concentrates in rain-rich period.
Only 19.5% of rainfall can be retained for use. Taiwan has 2.6 times of world
average rainfall, the average disposable rainfall per capita is only 1/6 of the
world average. Taiwan is the 18t of the most water shortage countries in the
world.

Preface

* Profile of Taipei Water Supply System

* The administration is Taipei Water
Department (TWD)

» Taipei water supply system is supplying
about 2.4 millions CMD tap water to
near 5 millions users in the Taipei
metropolitan area.

* The water mains are about 3650 Km
and customer service pipes are about
2570 Km.

* The tanks capacities is near 420
thousand tons and 58 boosting station
around the supply area.

- CTWWA CRWWA-Y.LWU




Sustainable Water Source and Conservation

* Taipei Water Source District

* 97% water source of Taipei water supply system is come from Taipei water
source district that is'located in the southeastern of Taipei metropolis and
coved 717 Km?.

- Taipei Water Management Office
*Taipei water management office is
founded from 1984 and execute the
management of sustainable water
source, include management on land
usage, forest management, water and
soil conservation, water pollution
prevention and cure, environmental
maintenance and improvement, etc.

WA

CTWWA-%LMWU

Sustainable Water Source and Conservation

* Taipei Feitsui Reservoir

* Taipei Feitsui Reservoir is completed in 1987 and located in
the Taipei water source district, the catchment area is 303
Km?, the gross initial storage is 406 millions M3, nowadays,
the effective storage is 335.5 millions M3.

* Taipei water source is taking the water from nature flow in
workaday and taking from Taipei Feitsui Reservoir as a
water bank when natural flow is insufficiency.

* Including Taipei Feitsui Reservoir operating Taipei water
source is designed daily supply 3.45 millions M3 to meet
the water demand of Taipei metropolitan area on goal year
2030.

CEWWA-Y.LWUY




Water Purification
and Water Quality Management

* Increasing Water Purification Capacity

* Intensity of typhoon is'along with heavy rainfall cause the high raw water
turbidity that reduce the water purification capacity.

* Building new water purification equipment and raising the exist equipment
purification efficiency is necessary to meet the normal water demand.

=

CIWAWA-Y.LWU 7

Water Purification
and Water Quality management

* Multiple barrier strategy in the purification process

* In order to ensure safety of output water quality, each purification unit will
still operate for the preset target that is stricter than the state “Drinking
Water Quality standard”

Flocculation and

\:

¥ . Filtering
: sedimentation barrier i ; ; -
Changing rgw Sediment water barrier ?llngleczapld sand filter
water quality -turbidity <2.0NTU lltered water
— turbidity<0.3NTU
o [ fereeaan LIjapid sand filters
i [T L I e — - B —— Users
Intake port Coagulation basin ﬁ;{;&]ent basin
) Disinfection
ﬁchleyed‘targeft of barrier -
@ gactga?on © Clear water basin  Water mains e
microbia Distribution pond
\I\'f\:}‘" CTWWA CTWWA-Y.LWU and substation g
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Water Purification
and Water Quality Management

* Recycling of Silt out of purification

» Every water purification plant of Taipei Water Department are working with
zero pollution emission equipment and the operation manner is in “upper
clear liquid recovery” designed without discharge of waste water. In the
meantime, the silt cake produced is recycled as raw material for brick and
cement industries

Water Purification
and Water Quality management

* On-line Water Quality Monitoring

* In order to promote the confidence of the
public over tap water supplied, uploading
water quality monitoring information on line
to allow the public to check the water quality
close to home any time and also showing the
water quality information on the MRT stations.




Water Purification
and Water Quality Management

* Customer Water Quality Service

* Establish the water quality management research and inspection techniques
to meet with the needs and to be in line with the international standard and
for issue of public concern, such as Cryptosporidium, DEPH, Microcystis ..etc

* TWD provide free professional consulting for any questions asked and site
survey services to help customers in solving water quality problems.

Stable and Safe Water Supply System

11 Water supply District and Dual Water Supply System

» Taipei metropolitan area is separated into 11 water supply districts and each
district has more 2 water supply resource with boosting station and water
mains to meet the needs of service, maintenance and repair of hazard
damage.




» The Challenges comes from Climate Change and Earthquake

Malfunction
of Facilities

® [ cakage of pipeline
network
®(0ld facilities

| ® Water pollution

Disasters More Requirements

® Non-stop water supply
® Rainfall uneven

® Drought
® Earthquake
® Typhoon

® Variation of water demand

13

Stable and Safe Water'SuppIy System

* Building Supporting and Back- up Mechanisms Plan

* Period : 2006~2021

* Budget : US$700 millions

~» Qutcomes and target

* Established the second raw water trunk system that can be mdependent
operation and comprised bilinear raw water extraction system.

¢ Increased 1.4 millions water purification capacities and continue promoting the

existed water purification plant to raise the backup ratio up to 56%.
* Achieved double clean water transmission mains for more flexibility in water

supply.

» Enforced the structure of buildings and facilities to raise seismic resistance.
* Building supporting mechanlsms among water supply districts.

14




Stable and Safe Water Supply System

* Pipeline Network Improvement Plan
* Period : 2006~2025
* Budget : USS 70 millions
* Outcomes and target

* The target of the plan is decreasing the leak rate lower than 10% in
2025.(16.72% in 2014).

* Replacing the aged water main pipes with Ductile Iron Pipe (DIP) and service pipe
with Stainless Steel Pipe (SSP). The annual pipe replacement rate is about 2.62%.

* DMA is applied in leak control and improvement with the Supply Pipeline
Network GIS.

* Renewing Water Pump Units and increase Frequency Converter Devices to
accurately adjust and control the optimal water pressure in real time.

@ CTWWA CRWMWA-YLWU 1
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Environmental Education and Taipei Water
Marketing

* Environmental Education Center

* Established in 2011 and more than 26000 man-times to attend the water
environment education activities (including thematic course and outdoor
learning) every year.

CEWWA-Y.LWU




Environmental Education and Taipei Water
Marketing

* Water Conservation Initiatives

* The household conservation activities are carrying out through communities,
households, schools and societies from 2007. The daily family water
consumption is decreased from 263 lpcd in 2007 to 219 Ipcd in 2014.
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Environmental Education and Taipei Water
Marketing

* Taipei Wonderful Water Marketing

* Let people knowing Taipei water is wonderful but not easy to keep, using
water in economizing than treasuring the water by marketing planning.

* TWD launched Taipei Wonderful Water Services which consists of health
check of water consumption equipment and water quality inspection services
to assist consumers in improving and assuring water viability of consumption
equipment and establishing autonomous maintenance and management
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Water Supply in Indonesia

towards SDG

Presented by
Rudie Kusmayadi, Chair of PERPAMSI
in International Forum at JWWA General Assembly
and Conference 2015
Saitama, Japan

fOI)) PERPAMSI

TIRTA DHARMA Indonesia Water Supply Association

Location of Indonesia
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Current Portrait
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* Access to Safe Water > (67,7%)
Healthy PDAM T* (50%)

* |dle Capacity., (45.452 liter/detik)
* Non Revenue Water (NRW)., (33%)

* Access to Safe Sanitation]® (59,71%)

* TPA controlled/sanitary landfill T (15 TPA)
» Safe treated Sludge ™ (4%)

* Open Defecation |, (13%)

* Littering (Solid Waste) {, (21%)

* Leaking Septic Tank, (>90%)

Availability

Sustainability

Affordability

NATIONAL TARGETS RELATED IMPROVEMENT TO WATER SECURITY

Management and conservation of the rivers,

dams, and ot

her water reservoir facilities

'Y (g

TARGET
GOAL INDICATOR
2015 2016 2017

m

| | 4

Water sources and
reservoirs to be
developed, built and
improved

Preparation to build

dams and other water 100 % 100 % 100 %
reservoir facilities

Area of land acquisition 1.994 5.726 11.076

27 dams: 29 dams: 37 dams:

Number of reservoirs 6 completed 2 completed 6 completed

and facilities and 21 on and 27 on and 31 on

going (11  going (8 new) going (10

new) new)

Number of reservoirs
and other facilities to 299 124 233
be built

2018

100 %

11.888

41 dams:

6 completed
and 35 on
going (10
new)

216

2019

100 %

5.887

45 dams:

14 completed
and 31 on
going (10
new)

216
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100% Accessto *
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Safe Water
Supply

( by Water Supply UtiIities) 014 2015 2006 2007 2018 2019

( persen cakupan)

Sumber: Kementerian PUPR 2015

Out of 383 PDAMSs only 15 PDAMs have customer
more than 100.000.
Enormous efforts are needed

W <10.000

PDAMs together with Local Governments must step e
H “" ” o >100.000
out of its “comfort and safe zone i e
5
100
100

100% Access to . —

B 703 et pr
= 60 @ @~ Aman - Perpipaan
E 47.9 48.4
Safe Water ﬂ s
g8 0 | —o—Tidak Aman
_% =& Aman

SU pply (Community Base ) *1

2014 2015 2016 2017 018 2019

Number of villages and Facility
Management Agency by Community

Base Water Supply.
o 4700 Out of 72.944 villages, only 7.474 villages have been
(66720852 . intervened and supported to establish community
_ = based organization to manage local water supply
g T services.

Enormous efforts are needed

I— . - Local governments must start to manage its water
' ' and sanitation community based program

B Jumlah 6




Budget Share

Housing Water Sanitation

Rp 1.132 Trillion Rp275 Trillion Rp274 Trillion

m Government budget m Local Government B Government budget ® Local Government B Government budget M Local Government
I Private & Utilities ™ Private & Utilities 1 Private & Utilities
8x 3x 4x
Total investment of Total investment of Total investment of
2010-2014 2010-2014 2010-20147

POLICY & STRATEGY

(NATIONAL MEDIUM TERM DEVELOPMENT PLAN 2015-2019)

Improved access for low income households on
adequate and sustainable housing

CITY WITHOUT

* Improving the role of government and local governments in SLUMS
facilitating the development process

* Improving sector management and the coordination among
stakeholders

* Improveving the role of StateOwned Enterprise (BUMN)

* Improving the efficacy and efficiency of land management

* Application of safe and affordable housing material, supported with
applied technology

* Development and implementation of incremental house

Water and sanitation universal access by 2019 WATER AND

¢ QOptimization of Domestic Water balance
* Provision of productive Infrastructure SANITATION
+ Water and sanitation synergy UNIVERSAL

* Improving the efficacy and efficiency development financing

ACCESS




Challenges

Regulations
from Ministry

of

Regulations
from Ministry
of Public

Works

Environment .

Regulation
from ministry
of Energy and

Mining

Regulatlons
from m|n|stry
of Home Affair

- Operator

Regulation
from ministry
of Man Power

Head of
district and
parliament

1 PEACE, JUSTIGE
AND STRONG
INSTITUTIONS

.'

=

Operators have to
subscribe to many
(conflicting) regulations
Local governments are
regarded as the

regulator
* Onregulatory body at
the national level

w

Way forward related to water operators

Formulation of national policy on the role of regulator,
operator and control in water and sanitation services
Establishment of regulatory body at the national level
Possibility to merge PDAMs (minimum number of customers?)
Acceleration of procurement process to keep up with the pace
of development in the field

1 PARTNERSHIPS
FOR THE GOALS

&

10







Mr.Pairoj SATTAYASANSAKUL
Director,Thai Waterworks Association

31 Millions live in Urban area

100% Served*

34 Millions live in Rural

87% Served*

* UN Asia Water Watch, 2015




Thailand Water Situation

« Area 513,120 km?

» Average annual rainfall 1,573 mm,
« Water from rainfall 733,000 MCY
« Surface water (Runoff) 213,000 MCY
» Reservior capacity 76,000 MCM
» Av. water/population 3,287 m3/person

* UN standard serious water shortage
<1,000 m3/person

@ MCY - Million Cu.M. per year

MCM - Million Cu.M.

MAJOR AGENCIES CONCERNED - WATER SUPPLY IN THAILAND

Sar Policy
Planning

A Operation

.. . . . Ministry Of
Ministry of Ministry of Ministry of e
Natural Resource
Interior Prime Minister Finance Tl = R r———,

| Water Resource Dept.

7:\3' | Industrial Estate |

National Economic

Authority
and . /
State Enterprise L Ground Water Resource Dept | ‘
Social Development . ) |
Policy Office : ‘ik’
L. Provincial Adm.Dept. Board Office =

* O

e *

Natural Resource And
Environment Policy and

Planning Office

Y

Local Adm. Dept. ‘

« \Water Basin 25 basins
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ENSURE AVAILABILITY AND SUSTAINABLE MANAGEMENT
OF WATER AND SANITATION FOR ALL

T

SUSTAINABLE DEVELOPMENT GOALS

More at sustainabledevelopment.un.org/sdgsproposal
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METROPOLITAN WATERWORKS AUTHORITY

Metropolitan Waterworks Authority (MWA)

Bangkok, Nonthaburi and

Samutprakarn

@ 18 Branch offices

™

R Served 2.1 million meters
(12 Million People)
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MWA OPERATION HIGHLIGHT YR 2014

WATER PRODUCTION (MCY)

*WATER SALES (MCY)

+SERVICE AREA (Sq.km.)

+NO.OF CONNECTION (Million)
+AVERAGE WATER CHARGE (Baht/cu.m.)
*NO.OF STAFFS

MWA One for All

MWA will provide service to all in responsible area in 2018

msus:=UwnAsnai

e
METROPOLITAN WATERWORKS AUTHORITY




¥

The 9" Improvement Project "

»_“ nasus-nmSnET

Project budget 12.8 Billion US

Traammanintnam

Increase Sub Station Improvement

| Production Capacity.

segjuin” ] f‘\ 5
g i

Sub Station Improvement

New Sub Station

drydnund (Lagend)

msus-thuasnaaa 1 0 provide MWA water services to everyone.

. s
METROPOLITAN WATERWORKS AUTHORITY




Provincial Waterworks Authority (PWA)

5 regional , 10 areas ,

234 \Waterworks

served 3.7 Million

Connections

All Provincial City




PWA STATISTICS YR 2014

*NO. OF WATERWORKS 234
*NO. OF CONNECTIONS(MILL.) 3.7
MILL. PERSONS SERVED ~11.50
*NO. OF STAFF 6,458
*WATER PRODUCED (MCY) 704
*WATER SOLD (MCY) 474
*TARIFF RATE (BAHT/CU.M.) 10
*REVENUE (M.BAHT) 4,740

PWA DROUGHT TACKLE PLAN

TO MAINTAIN
SERVICES




PWA DROUGHT TACKLE PLAN

® Synchronize Data and Cooperate with RID

® Maintain services for all branches

® In case of Emergency only 13 PM to 7 AM period is allowable
to reduce pressure.

® Fully Prepared Water Trucks for Emergency Shortage

——

T pWA(ER

S ol L/ AN W

Special Area and Private Sector

Private Sector

I |
EastWater ndustry Area,lEAT

)
THAI TAP

© @VY fals Company Limited

Surface Water &
Ground Water
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India is the
7th largest
country by
geographic
al area
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KML Mathur
Director, International.
D. B. Panse
Councitbmember

IWWA
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2nd-most
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country with
1.18 billion
people
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liberal
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y in the
world
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n will live
in urban
areas by
2050




Urbanization

Depending on the definition of urban, more settlements shift from the rural into the urban category.

E2. 2011

100% — h

90% |

seip
Issep

80% 8
g“ g a5
T0% EP’ 5
| g
80% é E
9%
&

Proportion of All India Population (%)
g

40%
L

% EE
< E
=3

20% - ’E 5_ I sma vilages (1-2,000)

10%
Hamlats (500-1,000
o I - - — B —B | g Small Hamlals (<500)
1951 1961 1971 1981 1991 2001 im; Definition of Urhm (Census 2011): All sratutory
(eatimate) i i

AllTndia: Number of Settlements (1971-2011)

1991 2001 201
Urban 3,351 5,161 7935
Rural 6.34.321 |6.38.588 |6.40.867

Tt | |Jrban Morphology s

3,696
— to note that the

Number of Towns Share of Urban Population (%)

Class Population / As per 1991 census,
| 1,00,000 & above -+ 2/3 of the country's
I 50000t099999 | ~—  urban population

1] 20,000 to 49,999 lived in Class-I cities
0,000 to 19,999 with > 1,00,000

\_ population -/




Urban Scenario

21st Century- Set to become India's urban century

City Year
- U;ban Po'ulé'f_iOn- (miih'im)r.' :
/ NP o

b o

140 million will move 2020 ‘&’“jﬁﬁdf

to cities L\, .
700 million will 2050
urbanize(more that

US population today)

No. of cities 2020
(Population. > 1
million) will

double(68cities)

©
C
-
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—
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4
S
4]
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-
—

50% population
will live in urban
©: MManlbe Wall Street Journal, areas by 2050.

k

Urbanization

I Defecating in the open

» Lack of drainage, especially Peophsnerbit

in slum areas in cities

» Lack of access to sanitation
due to physical absence of
toilets and also ill-

maintained services

» Open Defecation present

even in urban areas Change 2001-11

- |+
100 111 100 200+
.

[ INo data
-200 50 50 150

Source: Rice Institute

Source:
http://www.economist.com/news/asia/21607837-fixing-dreadful-
sanitation-india-requires-not-just-building-lavatories-also-changing




History of Water in India

» Prime importance on water
since ancient times

> Ancient civilizations developed
near rivers

> Rivers considered as deities in
Indian culture

» Evidences of water and
wastewater management AN 4. P -
praCtlceS Slnce 3OOOBC In Indus http://:www.shunya.net/Pictures/WesternIndia/Gujarat/Dholavira/Dh
Valley Civilizations clayirailpg
- Drainage channels with covers for
maintenance

- Retention structures for sludge
collection

- Rain water harvesting measures in
the form of reservoirs

-,

Source:
http://www.sewerhistory.org/images/w/wam/loth_w

[ VN

» Community approach
also evident in many
areas for conservation of
water

> Structures like Paar, Johads,
Kund, Ahar and Bhandaras
from Himalayas to arid I o com/2014/03/13/mhabitingint
deserts of Rajasthan ‘ttr‘J. SOC| S—SltltllIO.COm Inhabiting-in rastructures—

» Water supply
infrastructure

- Example: Katraj Lake near
Pune which still functional
after 250 years

Source:
http://www.thebetterindia.com/17159/jethu-singh-reviving-
traditional-methods-rain-water-harvesting/




Top fifteen river basins in India: Average water flow and utilizable water

River basins Average annual  Utilizable % of total average % of total
water flow (in flow (in annual water flow  utilizable w:
Km3/year) Km3/year) in India flow in Ind
Ganga-Brahmapulra—M_éém Basin 1202 274 61.6 a0
West flowing rivers south of Tapi 201 36 10.3 5.2
Godavari 111 76 5.7 11
Indus 73 46 38 67
Krishna 70 58 3.6 8.4
Mahanadi 67 50 34 7.2
__Narmada 46 35 23 50
Brahmni-Baitarani 28 18 15 27
East-flowing rivers between 17 Un- 0.9 Un-assesse
Mahanadi and Godavari . assessed
West-flowing rivers of Kachchh and 15 15 0.8 2.2
Saurashtra including Luni
T_E_!_bi_ =l S o i 5 _0:8 31
Subarnarekha 12 6.8 0.6 10
_Mahi - 11 31 06 04
East-flowing rivers between Pennar 10 17 05 24
and Cauvery
Rivers draining into Bangladesh 86 0 NA 04 _NA__
Total 1887 649.42 96.62 94.12
Total average annual water flow in all river basins (in Km3/year): 1953

Total utilizable water flow in all river basins (in Km3/year): 690




Water Statistics

16% of world population and 4% of water
resources

CRISIL, 2012

Water Statistics

Per capita water availability in India has
dropped and is expected to further reduce in

the fulurea
increasing demand and popuiation

Sources:
- CWC, Water Data Book 2005
- http://www.india-wris.nrsc.gov.in/wrpinfo/index.php?title=India%2 7s_Water_Wealth




Key Issues

India is fast urbanizing with about 31% urban
population by 2011, likely to reach 50% in next 20 yrs

Access to Water Supply and Sanitation
Infrastructure in urban areas is increasing ...

More than 90% of India’s urban pop has access to
improved source

However, there is still a large gap on sanitation
access.

Only about 60% of India’s urban pop has access to
improved sanitation facilities

Current Water Issues

Over exploitation of ground water resources
End of the Pipe solutions

Lack of sey

N b &
recovery of @t o recovery
water of Nutrients
P~
Groundwater Low Yields

Waterborne Depletion

= Water Pollution
Diseases

Source: www.sswm.info




Increase in Population and Water Demand

Unit of Use

Population
Water Use

100 Years
Ago
. environment

Current Water Issues

Inefficient operation and maintenance of wastewater treatment

facilities by Municipal Bodies and SMEs at many places
Water use productivity in India is very low (UNESCO, WWAP)
Many SMEs can’t afford ETPs. CETPs employed in few cases
Distribution losses due to lack of maintenance and repair.
Service Level benchmark for NRW is fixed at 20%

“In a study by Andey and Kelkar (2007), in four cities across
India, to evaluate the influence of intermittent and continuous
water service on NRW, it was showed that NRW increased from
19.5% to 35.8% under IWS, whereas it increased from 31 to
47.8% under continuous supply system” (Jayaramu and Kumar




Key Issues .3

No city in India has 24/7 water service as of now...

It is just catching up, after successful demonstration
of feasibility, through a Bank supported project in
Karnataka.

No city in India has 24/7 water ...

per capita Ipd vs. hours of supply/day
Goa 8

T T | 10
Mumbai
Delhi
Patna
Ludhiana
Jodhpur
Dasuya
Dera Bassi
Paris
Jaipur
Ahmedabad
Bikaner
Bangalore
Gurdaspur
Bathinda
Bharatpur
Udaipur

mommmo o N w

[Ny

Chennai
Source : Data collected by WSP-SA

Key Issues .4

Non-Revenue water of more than 50% is not a
surprise, and

Source: Data being collected for Service level




Key Issues .s
Many cities do not even have sewage treatment
facilities, and

90% of
Urban
population

\ ] \

Access to water Piped water Provided water Health Risk
supply

CMG, ASCI, Hydrabad




Goa

Chandigarh

332

10

Mumbai

240

Delhi 223 4

Patna 222 10
Ludhiyana 220 10
Jodhpur 190 2.5

Badlapur




Government Initiatives

Fiscal incentives by central and state
governments

Tax deductions
Custom duty exemption
Depreciation allowance at higher rate

Equitable Distribution

National Water Policy recognizes the need

for equitable distribution

It also recommends judicious use of water

including recycle and reuse

Focus on subsidizing basic services for

urban poor with schemes like JNNURM

Issues like high NRW, lack of metering




Laws and Legislations

Environment Protection Act (1986)
Water recognized as a basic need and a part of right to life

Water Act (1974)
Prevention, Control'and Abatement of Pollution
Ensure safe supply, of water.to people

Responsibility on State and ULBs to enact and enforce
Rules and regulations at local level; written and unwritten
Most control of water: utilization with states rather than centre
Pollution Control Boards at State and Central level

National Water Policy, National Sanitation Policy, Municipality Act etc. all
recognise the need of access, treatment and regulation of water sources

Wastewater Treatment in India

Only 30% of domestic wastewater and 60% of industrial
wastewater is treated

Only 13% of wastewater is recycled (India Water Portal)

Mostly conventional methods are used which consume
energy and resources

Inadequate O&M, improper design, lack of technical
manpower and unavailability of electricity results in
improper functioning of plants

Decentralized and unconventional methods are limited




Future of Water in India

Domestic and Industry will account for 85% of
increased demand by 2050 (IWMI, 2007)

Demand for watextorelaegrspctod wiltal £ nordase
substyls

® Irrigation

® Drinking water
= Industry

= Energy

m Other

Projected demand (BCM)

Irmigation v ; "
Dn'nl..mg Tndustry
water

Source: India Country Report, UN Water, AlS

Future of Water in India

Risk of being a water scarce country owing

to increasing demand and population

Contamination of water resources and
climate change can further aggravate the

problem

55% of all water is sourced from
groundwater sources which are fast

depleting




Projected Global Water Scarcity, 2025

Boundary representation is
not necessarily authoritative.
4 ™\
@ Physical water scarcity: More than 75% of river flowsare @) Economic water scarcity: Water resources are abundant
allocated to agriculture, industries, or domestic purposes. relative to water use, with less than 25% of water from rivers
This definition of scarcity — relating water availability to withdrawn for human purposes, but malnutrition exists.

water demand — implies that dry areas are not necessarily @ Little or no water scarcity: Abundant water resources
water-scarce.

relative to use. Less than 25% of water from rivers is
Approaching physical water scarcity: More than 60% of withdrawn for human purposes.

river flows are allocated. These basins will experience physical Not estimated
water scarcity in the near future.

Source: International Water Management Institute. )

Image Source: https://www.google.co.in/url?sa=i&rct=j&q=_&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAYQjB1qFQoTCLn3w7Pjk8cCFQOFjgod-
y8GYg&url=http%3A%2F%2Fwww.global-warming-forecasts.com%2F2025-climate-change-global-warming-
2025.php&ei=I_fCVfPFI2KUAT735iQBg&bvm=bv.99556055,d.c2E&psig=AFQjCNHfFSwiqn20zVprF7Vxns2KnkFC_Q&ust=1438927122104115

Securing India” s Water Future

Data Management and Dissemination for local
adaptation and behavioral change

Integrated watershed management to mitigate
climate change

Sustainable development

Adoption of unconventional and decentralized
options along with centralized solutions

Maintaining environmental flow requirements

Encouraging water recycle and reuse




&~ 3> Water Loop

Nutrient Loop

oy

== .—i
Purification Water

Distribution |* ~
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SANITATION

Securing India’ s Water Future

More financing for water management with the help of
private sector

Incentive for treatment and reuse coupled with
punishment for defaulters with strict implementation

Efficient water use by using low flow equipments,
increasing water productivity

Technical skill development for better management of
water resources

Encouraging research and development in the water
sector including research on traditional methods
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Towards a sustainable water environment
and stable water supply
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A sustainable water supply in Australia

| will discuss four areas:

1. Australian climate
change

2. Planning the water
supply

3. The role of water
efficiency

4. Technology

Temperature increase

Trend in mean temperature . N
Summer 1970/71-2013/14 (°C/10yr
conom

A

© Commonmosiiy of Australis 2015, Australian Burvau of Metuorology

b 100472015




Rainfall decrease (mostly)
: y

Trendin Total Rainfall v
1970-2014 (mm/10yr)

1© Commonmwoalit of Ausialia 2015, Australian Duroau of Metoorology Issuod: 18902015

Record floods




A sustainable water supply in Australia

2. Planning the water
supply

3. The role of water
efficiency

4. Technology

Water supply planning

Identify future water supply needs

(|

Examine the full suite of supply and demand replacement options

Community engagement to identify the communities preferences
and willingness to pay for different measures

(|

Identifying the least cost portfolio of options meet water security
targets




NSW water supply equation

DaMms +

Recycling +
Desalination +
Water Efficiency =

Perth Metropolitan Water Supply
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Diverse supply

7%

Sydney 93%

Melbourne 96% 0 0 4%
Southeast QLD 89% 3.5% 0.5% 7%
Perth 17% 42.5% 38% 2.5%
Adelaide 55% 0 41.5%* 3.5%

Source: National Performance Report 2013/14
*During the period Adelaide Desalination Plant was operating as part of its proving period

A sustainable water supply in Australia

3. The role of water
efficiency

4. Technology




A major shift in water use (Sydney)
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Weather corrected (365-day moving average)

Savings through water conservation in Melbourne 2002-2011

1,200 T 65%
1,100 60%
1,000 55%
900 il
45%
800
40%
700
35%
600
30%
500
25%
400
20%
300 15%
200 10%
100 5%
0 0%
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c c c c c c c c c
& & & 5§ & 5 & 5 ¥ 5 % 5 & 5 & 5 & %8
The percentage shown are based on a storage M Estimated storage volume without water conservation

capacity of 1810.5GL including Tarago Reservoir. M Recorded storage volume




Water Efficiency Labelling and Standards scheme (WELS)

Choosing more efficient products helps Australia save water

The more
stars the more
water efficient

WATER
RATING

A joint governmsent and industry progrom
Sarrocco Sahara clothes washer Model 55120
Load capaciry 8 kg

Water Consumption

70

mas program

nsgoret ”
For more information and to compare
appliances, refer to:

www.waterrating.gov.au

[

WATER SERVICES
ASEOCIATICN OOF ALISTRALSA

7 -
]

=

Smart
Approved

WaterMark

* 3-year investment
e 17 Utilities across all states

Waren

inovafion 1 Wafer Coaservation




Water efficiency programs

* Leak detection
* Every Drop Counts Business Program (focus on large users)

* Rebates (washing machines, rainwater tanks - transformed the washing
machine market nationally)

* Exchange programs (showerheads and toilets)

* Water Fix (low cost service to install efficient fittings in homes)

* Education campaigns (TV ads, schools, raising awareness, changing behaviour)
* WELS (Water Efficiency Labelling and Standards scheme)

* SAWM (Smart Approved WaterMark)

e BASIX (Building Sustainability Index) X7
T

WATER
RATING

WaterFix

Approved

WaterMark

4. Technology




Technology is the enabler

Network Optimisation

A
[ 1
e \ Sensors, drones
Ly
e =
DAM WATER Process control Customer engagement/
optimisation Behaviour understanding

=55
i
e ——— S
EESSEEE  WASTEWATER TRANSPORT

WATER TRANSPORT

~
n“
-
L)

Demand management,
infrastructure sizing

DESALINATION (OFF) WASTEWATER TREATMENT

Underpinned by organisational structure and culture

How to find us

Twitter
@wsaa water
@admlovell

@ Linkedin

Water Services Association
of Australia

3 Web

WWW.wSdd.asn.au




1e Authoritative Resource on Safe Water®

Toward Meeting Goal Six

Presented at
Japan Water Works Association

International Water Forum — MDGs to SDGs Toward Sustainable
Water Environment and Stable Water Supply

Brillante Musashino, Saitama, Japan
October 22, 2015

Sustai elopment Goa

Universal and equitable access

Adequate and equitable sanitation

Less water pollution

Limit water scarcity

Implement integrated water resources management
Protect and restore water-related ecosystems

SR -

Expand international cooperation and capacity-
building
8. Strengthen role of local communities

A\




Unive quitable Acces

* Developing a better
understanding to local

;ﬁfgyl barriers to customer
.i;.’, assistance programs
A\ ~ ;”sn; g . .
,ig"lm?; I _ " « Advancing financial tools to
5 ‘H‘?o‘é i b g § reduce the financing costs
vri=oes = Without Water d4imol tati ts of
Sl october 68,2015 and implementation costs o

infrastructure investments

e Educating the water sector
Value of Water about how to effectively
POALITION manage utility services.

A\

Adequ quitable Sanitati

* Alliance Mission

: £
Bringing communities and engineering m m ﬂ

leaders together to advance local

infrastructure solutions Commun|t
ENGINEERINGyCOFlPS""
C A"iance ViSion www.communityengineeringcorps.org

Our vision is a country where all
communities have the infrastructure they
need to thrive regardless of their financial
resources.

www.communityengineeringcorps.org
("’4"'31\\

(% N
‘\\ !‘i;"
el P easaNorks gy Lt

Dedicated to the World's Most Important Resource ™ BORD Eif\ AMEF“CAN SOC|EW DF CWH_ ENG”\FEERS




er Pollution

e Source Water Collaborative

— Update/improve source water
assessments and protection plans

— Take priority actions to protect

— Coordinate, plan, and
communicate in advance with key
“upstream” partners

www.sourcewatercollaborative.org

* Responding to nutrient
pollution

Our Vision
All drinking water sources are
acdlecjuately protected. As a result,
the nation gains profound public
health advantages as well as
economic benefits.

Cyanotoxins
RESOURCE COMMUNITY

A\

e Advancing water loss
control

* Promoting end-use

conservation
EVSenN Residential End
[P ‘\¢%‘_ Uses of Water

Faucet

Advancing Water Loss Control

Reporting

Mo Policy for Water Loss Management

Basic Water Loss Reporting

Annual Water Loss Reporting with AWWA M36 Terminology

Annual Water Loss Reporting with AWWA Free Water Audit Software

Annual Water Loss Reporting with AWWA Free Water Audit Software

with Validation of Audits Submitted




ntegrated

. :
Developing FRAMEWORK
resources to help FOR DIRECT

i POTABLE
water utilities make REUSE
sound water
resource decisions EMBRACING UNCERTAINTY
s < A\
e ot WATEREUSE
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* Recognlzmg Sustainable Integrate Into Public Sector
Practices in Project Procurement
Development Qualifications

. . . “We are seeking proposals from
— Collaboration with Institute interested and qualified consulting
for Sustainable engineering firms that are familiar
with the Envision Process.”
Infrastructure Pinellas County Department of
. . . Environment and Infrastructure,
— Envision rating system Florida

Request for Proposal
“Apply the Envision evaluation and
www.sustainableinfrastructure.org rating tools available from the
Institute for Sustainable
Infrastructure to evaluate the
sustainability of each alternative.”
Massachusetts Water Resources
Institute for Authority
Sustainable
Infrastructure
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* Purpose: INDIA
States & Union Territories

Serve as a resource for helping
Indian water professionals

—_ impro\/e water and PAKISTAN
wastewater supply and
distribution,

— build a community to
support educational needs,

a n d ARABIAN SEA m i 5 : BAY OF BENGAL
— advance a sustainable | _ : 2
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* Technical, financial,
and managerial yya_tuereum

tility Management

training for small

public water

systems to comply

with regulations i\\_““_

SMALL SYSTEM OPERATOR TRAINING:
Achieve & Maintain Compliance
with the SDWA

* Ongoing update of
Effective Utility
Management Guide

A\




—_—

Thank you for the opportunity
to make this presentation.
Questions?

Contact information:

Steve Via

Regulatory Affairs Manager
Washington, DC
202.326.6130
svia@awwa.org
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The International Water
Association

Shaping our water future

SDG 6: Exploring the role of 1A
associations and networks

Wwater association
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Setting the context 1WA

the international
water association

8 MDGs 17 SDGs

MDG ACCELERATION

o ) SUSTAINABLE £ £™
£/ DEVELOPMENT \J %’ ALS
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A SNAPSHOT

Set out to get us “half way” to the goal of
ending hunger and poverty, with similar
proportional goals in other fields

Designed to finish the job —to get to a
statistical “zero” on hunger, poverty, and
other targets

MDGs were in the context of “rich donors :
aiding poor recipients.” SDGs are a set of goals applicable to

every country

8 goals, 21 targets, 60 indicators 17 goals, 169 targets, hundreds of
indicators implied

SDGs target by 2020 to “increase
significantly the availability of high-quality,
timely and reliable data disaggregated by
varied parameters in national contexts

inspiring change 4

MDGs said nothing about monitoring,
evaluation and accountability




SDG: GOAL 6 IWA

the international
water association

 Ensure availability and sustainable management

of water and sanitation for all
Targets include:

* 6.1 By 2030, achieve universal and equitable access to
safe and affordable drinking water for all.

* 6.4 By 2030, increase water-use efficiency across all adal. Poople

|0 ensure healthy fives,

sectors; ensure sustainable withdrawals and supply of

freshwater to address water scarcity and reduce the

number of people suffering from water scarcity. ; susTAINABLE Rkl
inclusive,

DEVELOPMENT  ASiieiuant
GOALS it

* 6.5 By 2030, implement integrated water resources
management at all levels, including through e

1o promote sale and peaceful
societies, and strong

transboundary cooperation.

* 6.6 By 2020, protect and restore water-related
ecosystems, including mountains, forests, wetlands,
rivers, aquifers and lakes.

MDG DRINKING WATER TARGET m

the international
Wwater association

147 countries’ have met the MDG drinking water target

- TARGET MET

¥ GooD PROGRESS
MODERATE PROGRESS

[ LIMITED ORNO PROGRESS

Fig.3 MDG target achievement for drinking water [777] INSUFFICIENT DATA OR NOT APPLICABLE

Source: MDG Assessment done by WHO & UNICEF using JMP data sets

I'he JMP tracks progress for 215 countries, areas and territories, including all UN Member States. Statistics in this report refer to countries, areas, and territories.

However there are loopholes in definitions that may inflate numbers at both national
and global scale , while the ground reality may be different
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SCOPE FOR ACTION... 1WA

the international
water association

v Proactively make efforts to understand the new context and
opportunities

Developing a common language Informing locally appropriate

Uniform understanding on SDG 6 approaches

inspiring change Shaping our water future

SCOPE FOR ACTION.. 1WA

the international
Wwater association

Engage proactively with design
- of the indicators/monitoring
! process at National level

v Help governments to
track progress with
meaningful and
reliable statistics

. Share robust and reliable data
' in helping governments
achieve SDG 6

%7 Retrofitting both practices and
=41 policies

inspiring change Shaping our water future 8




SCOPE FOR ACTION... m

the international
water association

v"Engage with new platforms of learning
through knowledge networking

e.g. digital media and other forms as relevant
in specific country contexts

«  Communicate to Policy makers and the
media on SDG 6

inspiring change ]

CHALLENGE TO OVERCOME 1WA

the international
Wwater association

Availability and
sustainable

management of

water and sanitation

for all supported

by progressive

. improvements in
monitoring

Monitoring
access fo and
use of basic
services

Limited
or no
monitoring

Source: JMP-WASH Post 2015 Brochure

inspiring change Shaping our water future 10




KEY ASPECTS TO KNOW IWA

the international
water association

= Transition from MDGs to SDGs implies that monitoring
activities will have to move to the national level

o Countries will have to decide and choose from a menu of
options, which indicators are most appropriate in their national
context.

= |Indicators and Monitoring mechanisms under
development, to be ready by March 2016.
o The One target One indicator approach may not work, given
that most targets are combination of more than one issue.
= National monitoring require capacity building effort

o key issue being monitoring approaches that allow for
maximum disaggregation of datasets.

inspiring change 1

IMAGE CREDITS m

the international
Wwater association

= Kholtari Drinking Supply and Sanitation Project within
the Bharat Pokhair community
(https://www.globalpeace.org/sites/default/files/Inaug%
200f%20Kholtari%20Drinking%20Water%20Supply%?2
O0Proj-1.jpg)

= 2012 Informer User Conference (ICON)
http://entrinsik.com/content/uploads/2012/01/Graphcs2
00x200jpa.ipga

» Performance Indicators for Water Supply Services
(www.iwapublishing.com)
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