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Smart Stormwater System

Smart Water Supply System

Smart Real Time Monitoring & Automatic Controls for Water Resources

Smart Water Loss Detection & Control (Physical & Commercial)

Smart Water Recycling

Smart/Efficient Water Irrigation, Smart Water Agriculture, and Smart Water Industrial
Smart River Bank Filtering System

Smart Water Infrastructure Asset Management

Energy Efficiency In Water And Wastewater Systems

Integrated Water Resources Management (IWRM) & Urban Water Efficiency (UWE)
Water Regulatory Efficiency

Smart Stormwater System

Integrated Enterprise Web and Mobile Based ICT Smart Water Management
Smart Water Grid (SWG)
Enable Robust Management of Big Data Ykl
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Facts & Challenges

Driven by;

- Increasing populations
(200,000 a week),

- Growing urbanization,

- Changing lifestyles, and

- Economic development,

The total demand for water
In urban areas is rising
dramatically.
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Estimated 2030 water demand, bdlion cubic meters

7.7 0.3 Commercial

1-0.3 Public

6 Household
Urban
1 Leakage
AT St A projected 2030 supply of 15 billion cubic
0.6 Mining meters leaves a net deficit of 2.7 billion
Industrial Manufacturing cubic meters. That gap between supply and
R 0.4 Power demand could grow to 3.8 billion cubic
meters under a plausible climate change
scenarlo.”
Agricultural Irrigation

s (.5 Altorestation’

' Afforestation is considered o demand, as It reduces the supply avatlable for delivery to reservoirs and then to demand centers,
=Assumes vield ol existing supply sources deops by 10%, effective rainfall drops by -3%, and irrigation requirements inerease by
10%, compared with today.

Source: National Water Resoomoe Strategy, September 2004; McKinsey analysis
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Water Stress by Country: 2040 UWTDC
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ratio of withdrawals
to supply

Low (< 10%)

Low to medium (10-20%)
W Medium to high (20-40%)
M High (40-80%)
M Extremely high (> 80%)

NOTE: Projections are based on a business-as-usual scenario using SSP2 and RCP8.5.
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Facts & Challenges

According to a World
Bank study (2007), the
renewable fresh water
availability per capita is
expected to halve by
2050 (relative to 2007).
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Annual Renewable Freshwater Availability per Capita, 1950, 1995, 2050

Source: Population Action International, Sustaining Water, Erasing Scarcity.
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2030-2039
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Ecological risks &
greenhouse gas emissions.
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~ - Climate change effects;

2 : South America Droughts, Desertification, and
¥ ix Urban Flooding,....,etc.
i
: : The red histogram represents the inter-annual

i R T variability of the severe drought area for each
continent during the period from 1902 to

: . Asia 2008; the blue line represents a changing

i g 27 [Emmae trend of severe drought area) (Wang et al.

iz iz 2014)
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NO....regular and/or real
time monitoring,
diagnosis, modeling,
automatic controls for
water resources (surface
and groundwater) How over-pumping can impact

> ping
neighbours and streams

eeeeeee

Excessive extraction of
groundwater
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Facts & Challenges

Water quality (point and
non-point sources for
pollution) and ecological
problems, contaminated
drinking water, water
related disease

M
Copyright © 2005 Pearson Prentice Hall, Inc.

Energy consumption: Water
Industry represents one the biggest
energy consumption.

Inefficient Water Recycling
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“Unaccounted-for Water” & “Non-Revenue Water”
It's the gap between treated water and invoiced water.

This gap is known as urban water loss, or nonrevenue — e
water (NRW). NRW could be due to physical ' . |
or commercial loss. It ranges from 25 — 50 % in most
of the developing and low-income countries (International Water Association, 2016).

 Water Physical Loss
Leakage caused by deteriorating infrastructure,
unfavorable water pressure management,
and reservoir overflows

» Water Commercial Loss
Inaccurate billing systems, deficient customer
registration, inaccurate metering, insufficient and
illegal connections to the water distribution network
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Real losses Apparent losses Unbilled Authorized
consumption

@ ITUWTDC

Inaccuracies associated with production
metermg and customer metering
)

Pl
A

Unauthorised consumption . Ts
(theft or ilegal use) Street cleaning...




i ey The High Cost of
Bemip coeesm . NON-REVENUE WATER

replacement of leaky pipes.

) (¢)

REAL LOSSES o) @

-
Real losses are the physical Main ) . ’
losses of water from the Breaks Meter Errors @
distribution system. There are ~ ,
650-700
main breaks ‘A’hat
I per day in . - ‘
i N is NRW? APPARENT
e or roughly Non:revene: - ‘
0, von-revenue lhaft
A small component of NRW includes necessary gg,'y.'ar water (NRW) LOS S E S
but unbilled activities such as firefighting, is Mmd ,
hydrant flushing, municipal construction, 3 o { CRE TSR (
and street sweeping o _d'i_ wkir '9_ ‘V{.t.".' ‘ Apparent losses are non-physical
S _ that is “lost” losses that consist of water
before it reaches successfully delivered but not

: the customer. measured or recorded

¢ We lose about seven billion gallons of water (;:"‘“- =
per day ~

¢ The amount of water lost in one year is Tank -

enough to supply the ten largest cities in the U.S. Overflows

¢ Lost water accounts for billions of dollars in
lost revenue g

¢ The amount of NRW for utilities is 10-30%

Slow the Flow

AWWA’s Water Audits and Loss Control Programs M36
methodology helps utilities find and control water loss:

¢ Lowers operation and maintenance costs

¢ Increases water availability

¢ Reduces the need for new sources and treatment plants
£ 20716 Trta & Howsred, Iné. | A¥ rights reserved | wiwws tatasndhowsrd com ¢ Diminishes impacts from drought and climate change

m Unsurpassed Solutions
in the Watear Environment

TATA & HOWARD
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Facts & Challenges

Aged/Deteriorated Infrastructures of
the water industry. The high costs of
operating, maintaining, rehabilitating,
and replacing old systems

Limited capital expenditures in most
of the Arab governments to carryout
the necessary changes
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Facts & Challenges

 Unskilled human resources
In the water industry

 Inefficient Water Reqgulatory
& Policies

 Underestimated Water

Price/Political Constraints. .‘,:UD.
= 12 §) 25YEARS
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Facts & Challenges

« Non-Smart Water Residential,
Agriculture, Irrigation, and Industrial.

* |nsufficient Data/Information =
Improper decision.

* Incompetence in management of Big
Data

« Improper Decision Support System
(DSS) & Disaster Risk Management
(DRM)




Facts & Challenges

Innovation scale

Maturity
Demonstration
pilot
Idea
— Research |-

Applied
Pilot

Small-scale
Application

Large-scale
Application

Time Is running out fast

!

Potential to be
Best Practices

Innovation curve (IWA, 2014)
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TIME IS
RUNNING
OUT FAST
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ICTs In Smart Water Management
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Water Supply Infrastructure

Urban water systems are categorized into; Trmen: P
« Smart water supply system and,

* Smart stormwater system.

4.Main Incoming Pipe
5.Service line
6.Distribution System

« Smart Water Supply System
Deal with having enough capacity
based on water demands and
reducing water losses.

« Smart Stormwater System

Mainly include prevention and mitigation
of urban flooding as well as reduction

of non-point source pollutants.




Smart Water Supply System / O \ WTDC
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Smart real time monitoring & automatic controls for water resources

Smart Water Loss Detection & Control
Water Physical Loss

« Smart leakage detection & control,

«  Smart pipe,

«  Smart rehabilitation & repair of the deteriorating infrastructure,
«  Smart water pressure management and reservoir overflows

Water Commercial Loss

« Smart meter
« Advanced Metering Infrastructure (AMI)

Smart Water Recycling
« Grey and black water recycling

Smart/efficient water irrigation, water agriculture, water industrial
Smart river bank filtering system

Smart water infrastructure asset management

Energy efficiency in water and wastewater systems

The Integrated Water Resources Management (IWRM) & Urban Water Efficiency (UWE)

Water Regulatory Efficiency
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Smart real time monitoring & automatic controls for water resources

comprises surface water and groundwater

Recording levels, water quantity and quality, and detected early potential risk.

EFOREL cirraurama pr

Advantech Water Management Systems v« «naexseen

www.eforel.com

Industrial Wastewate
Monitoring System

T

-+ Wireless Solution for Z2N—n——se
Debris Flow Monitoring System

Pipeline Monitoring :
)“ City Flood : WiahA The loT Software

~ Control System N Framework

0‘.:,_...,’0 CELEBRATING
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Dam Control Remote and Centralized Monitoring System for Water Treatment
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Water Loss

Water Physical Loss

« Smart leakage detection & control,

« Smart pipe,

« Smart rehablilitation & repair of the deteriorating infrastructure,
« Smart water pressure management and reservoir overflows

Water Commercial Loss

* Smart meter
« Advanced Metering Infrastructure (AMI)

L LJ
imu-p ¥
1992
% 2017 &, 25

ane



ICT.in_Smart Water Supply System
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Water Physical Loss 017

« Smart leakage detection & control
Detect leaks by fixed or portable hydrophones, magnetic flux or linear polarization resistance.

Cutrent LOWEST noise  Previous LOWEST noise  Actuad sound level
L L Ca




Smart Water Network: Manage Leaks and save Energy h

Energy ))) Leak

'n\\ efficiency Management /-

. ERER f f

Water Physical Loss 7 fi %

S i
« Smart pipes & o,
Smart pipes combine multi-functional

Sensors sense strain, temperature,
pressure, water flow, and quality
during service.

cricket B 2 B = il 53% m1:24
B Daily Water Use ’
b

- B2 :

< July 1,2016 >

Smart pipes connected (wireless) to a
command center, therefore, detection
and location of potential leak can be
checked in real time.
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« Smart rehabilitation & repair of the deteriorating infrastructure

L0011 %\ CELEBRATING

Image diagnosing robot Small diameter rehabilitation system Eﬁgﬁss



ICT |n Smart Water Supply System
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Line Care System

(2
-

100 Years of Water Supply History in Korea, Innovative B 7 bt e chgry
. 5 - - at an d rtically curved pipe area st 225°
technology to give re-birth to worn-out large water pipe lines

g an induction ’“-:-',.”C: remove p
without damage pipes

ac

e treatment with a high velocity small rotatin
mpeller made available for recycling abrasives

WaterJet Cleaning Machine

nduction Scraper Machine

4‘.:,.,,0 CELEBRATING
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Line care system for large pipe rehabilitation



Water Physical Loss

« Ground-penetrating radar
(GPR) and thermal infrared
radiation for networks
delineation

WSS T, 3o

‘




Water Physical Loss /@\ ITUWTDC

* Smart water pressure management, and reservoir overflows \. =/ BUENOSARES2017
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Undergrnd leak rnning a low prsure Underground leak running at high prsr
(Brothers K, 2002) (Brothers K, 2002)
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Reducing Pipe Losses from Networks by Pressure Management
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Pressure at Zone Inlet point

Pressure

: Flow Modulated : ; In Tokyo, a control room monitors
e pressure in each section of the city
' : ' 24/7, and their role is to reduce
pressure where possible.

Critical

Water Pressure
meter reducing valce area

‘.:u...,’o CELEBRATING

Flow modulated pressure control (McKenzie R, 2001) ¢ 172 5 25YEARS
ans
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©

* Smart Meter
« Advanced Metering Infrastructure (AMI)

I0T Foundation
MQTT Broker

Database

|
BlueMix (

=~ =a ==
= = =

g
=
- o

2‘ Used 1o offer not just a water flow meter

but an entire end to end solutiona for my

—_ -3 Prospective customers.

=t Q)i - chrsgentie. © )

\ummm Not For Public Consumption.

Smart meters allow; efficient billing, reduce peak demand, leak detection, increase distribution efficiency,
reduce nonrevenue water, and reduce of capital spending.



Smart water recycling
« Grey and black water recycling

Cooling Towers

——

r -
v v v
Surface Hand Clothes Shower/ Toilets
Irrigation Basin Washer

0

Aquacell
Unit

Treated
— Water
’- Storage

<

Blackwater

Collection
Point

Overflow
to Sewer

3 L@
e

Treated
S Water
Storage

Upper Levels

Basement

L
J S

-3\
©

\ .
- -
: u
Holding Tank : >

Re-Use Tank

ITUWTDC
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Smart/efficient water irrigation, water agriculture, and water industrial

Smart sensors optimize water irrigation by measuring humidity, rainfall, wind speed/direction, soill
temperature/moisture, atmospheric pressure, and solar radiation.

2.Check the
Controller

Clean; check

D-' settings and
replace the

battery back-up.

6.Check
for Surge

Open valve slowly

when restoring
*/ water to avoid

system damage

the Valves f |
from a water |
ressure surge. nspect valves closely i
p 1 check “ to ensure they are 2
. functioni roperly
the Soil andtheriono 40 ] 4. Check for |
€ o0l leakage. QX\'/, , wear & -I-ear
- / { 1 Replace broken

Use a shovel to
make sure the
soil is thawed to ‘ 1§

adepthofat /i
least 12" p

or worn nozzles,
valves, pipes,
and other

components.

1.Check
Water Pressure \ &

) Make sure the water
% pressure is within
. the the suggested
operating range,
typically 40-65 PSI.

3. Check for
Obstructions

§ Removedirtand
{ debris from

o sprinkler heads.

Snringtime Sprinkler v
Tune-Up Checklist

3 .“ITU D‘ CELEBRATING
A 'checklﬁst to get your automatic sprinkler system up and running again following its ‘ 1.2909]; I~ 25YEARS
winter hibernation. ﬂ RAI” BIRD and OF ACHIEVEMENTS

©Rain Bird Corporation. All rights reserved.



Smart River Bank Filtering System

Pumping well (PW)
r Recharge

Deposition of particles

River

777 A7 F /’/V///&’////)////Y///h

AN

Mixing

\ /L Aeration due to water P”
table fluctuation

River bed
(colmation layer)

Mixing Bank filtrate
\

Filtration

Biodegradation

Sorption & Desorption
Precipitation & Dissolution
Redox reactions

Anoxic
GW

— | a—{Niig]

Anoxic GW

(s o bed
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ICT in Smart Water Supply System
Smart Water Infrastructure Asset Management

Smart asset management optimizes capital, operations, and maintenance expenditures by providing the
desired level of service at the lowest infrastructure life-cycle cost

Companson of Asset Management Approad

=
== o
S ® Condition . System identification ' Workflow-driven
S @ monitoring of limit violations Ta system action
ol |
,...-;: Planned ___

l":-_r'_ usage Maintenance
> N — Eﬁ schedules Maintenance
= Actual forecast
2 5 usage
ﬂll_.'lI -
(=R

I"‘“’ Estimated

life

2 . [ Unplanned =
T ‘ Maintenance” _, 2 maintenance . H 2 w) 25
= request .
= scheduling
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Energy efficiency in water and wastewater systems

* Integrate renewable source of energy such as solar cells, wind turbines, and run-of-river hydropower.

« Burn biogas from anaerobic digesters to generate some or all of their own electricity.

WATER
TREATMENT
FACILITY

WATER
DISTRIBUTION

Cancarve watar and anarayv to mavimire effciancsy

CONSUMER

« Water heating

* Water softening

« Irrigation systars
* Processing needs

[sariizaton Lwndry)

WASTEWATER
TREATMENT
FACILITY

WASTEWATER
Rasidential & Commercial COLLECTION

Lift Station

« Meterng

* Cooling

+ Peo! haating

* Rainwatar rarvesiirng

A/B Process, A Two Stage Wastewater Treatment System

l B-stage  Sccondary |
Primary Clarifier |

Clarifier | Disinfection

A-stage

= Effluent

Aeration

Screening & Basin Aeration Basins

Grit Removal =i=====:§ B T

! [
' [
I 0 |
——
‘ | gr—] |
A | [
Influent— S E—— : [ . E.‘ e ia | Recovered
Air Sludge | Air_{ | Methane Gas
l . Sludge | Sludge
| T == Disposal
Anaerobic Digester
Typical Activated Sludge Treatment Process
Secondary Clarifier Disinfection
Screening & pEEEEEEE
Grit Removal

= Effluent

Aeration Basins

aant ' --'--:::::::::::::::::=:::::::::::::::::::::
il 24
5

I Sludge

Sludge . == Sludge Disposal
Aerobic Digester
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Integrated Water Resources Management (IWRM) & Urban Water Efficiency (UWE)

Intelligent Water Management System

All the water faciitiesiDam, Drainage, Pumps, Estuary,
and 30 on} are being controlied remotely.

Even under drourmstance of absence of the manager,
the systern observes from the water faciities and
coetrols by itself depend on weather forecant,

I e Cane of rought o e wrourt of waser

.l
then SO water o heevy redel
1 by wsed for agrotad wates. - " 80 Pver e 30 FrenaTst froem O

3 daey(;:‘n‘g‘

tel. 062.670. 0300
e-mal. dyco2002 #hanmail net
wwwdvic.coks

iTu-0 @\ CELEBRATING
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Intelligent water management system applied in
Yeong-San, South Korea



ICT |n 1 Smart Water Supply System

Water Regulatory Efficiency

Can be improved by collaboration
between governments, water supply

agencies, NGO, private sector,...etc.

Locked in one of California’s driest winters ever recorded, on January 27 state officials
released the final version of the California Water Action Plan. A high-level outline of the
state’s official vision and goals for water management over the next five years, the Water

~ Action Plan describes 10 major actions intended to address the most pressing water

issues facing California.

10

maz(/ & Cl@ﬁ&l@j
intended to address the most pressing
water issues facing California.
T & T

Make csnsewsilion o Colifewnia
way oflife.

INTEGRATED WATER MANAGEMENT
é GOVERNMENT
6 quality for the Delta

IMPORTANT ECOSYSTEMS

Manage and prepare

/&vwﬂm&

g Expand watvr sto rage capacity

mo&oa‘lém
wrif

pﬁiviae aié watef
6 [ all communilies

INCREASE

Inerease
6 operational and
regulatory efficiency.

@ integrated financing
opportunities.

Disclaimer; Nothing in these publications constitutes legal advice. Readers should consult with their own

newsletters, are updated periodically, and are marked with the date of the last update. Again, readers

legal counsel before acting on any of the information presented. Some of the articles, notably the @

should consult with their own legal counsel for the most current information and to obtain professional 2
advice before acting on any of the information presented. - See more at: hitp:/www.hanson- Hansoandgeﬂ

bridgett.com/Publications.aspx#sthash.UUjkHuzR.dpuf
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Smart Stormwater System
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Decision Support System (DSS), Disaster Risk Management (DRM), Early Warning
System (EWS) for; Droughts, desertification, urban flooding management, intense
rainfall, stormwater management, and watershed analysis;

Community-Based Flood Early-Warning System £
e warning system consists of sensors that wirelessly h
Early-Warning System

transmit information about river water levels to a receiver. INDIA
To enhance the resilience of 45 vulnerable communities to flood hazards, ICIMOD, together with its part-
ners Aaranyak (India) and SEE (Nepal), established the Community-Based Flood Early-Warning System
project. The ICT-enabled system uses a flood sensor attached to a transmitter to detect rising water levels.
When the water reaches a critical level, a signal is wirelessly transmitted to the receiver. The flood warning
is then disseminated via mobile phone to concerned agencies and vulnerable communities downstream. Solar panel
Critical flood levels are set with the help of the local community.

Antenna Antenna

Solar panel

Charge <

Transmitter n controller
. S Processor
How it Works
The ICT-enabled system installed upstream sends warning signals to - =]
flood-vulnerable villages downstream when water reaches a critical level. .
This gives people time to move out of harm's way, saving lives and property. Water level & . Alarm .
Transmitter " e RECEIVEr

The message is then sent to the District Disaster | N D I/ \

Management Authority (a local government body).

DDMA — T
Transmitt 4 T y N\
ransmitter ~ <
Receiver [ n 3 v
T \ B
) y
Flood sensor detects
rising water levels. ’ m
| ‘
| AL w
¥

\ \
Wireless network I | : "
up to 700m I The flood warning is distributed
across different channels to communities
‘ and agencies downstream.

When water reaches a critical level,
signal is sent to the receiver.

Upstream Downstream

momentum4change.org MoOMENTUM
FOR CHANGE



Smart Stormwater System

Automated rainfall warning system to disseminate early warning massage which
help people to escape from lowland and mountain valley in Korea

iTu-0 &\ CELEBRATING
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Establish decision-
: making criteria,
Assess risk
v W
I v
Implement ' / \
decision | v v
B Appraise E3 Identify
options
No No
A . o v ‘
Yo \—/
Problem
Mﬂd Y“ ’
correctly?
[ Make decision

0‘.:,...,0 CELEBRATING

s 2 §) 25YEARS

0..‘ OF ACHIEVEMENTS

A framework to support good decision-making
In the face of climate change risk (Willows et al. 2003)
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Integrated Enterprise Web and Mobile
Based ICT Smart Water Management




Mon-Intergrated Water Resource management

dr l \ l " n 'TD
Water Wgrather \© , I!L:!:los AIRES 2017 C
F I P o T 9.20 October
Receiving

A Traditional versus integrated
water management including
best management (US EPA,
2012)

Total Water Management (Intergrated Water Resources)

Receiving W wet 0“ ’0 CELEBRATING
EEEEEEEEEN *----.....- weather Tu-D
Waters s ‘29053 : =) 25YEARS
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) + Smart Water Grid {©) ITuwrDC

Managing at scales ranging from basins to households.

S —— Energy
Production Ln:elligent Efficiency
Quatity/ mand mgt. sewage pumps
Quan:xy

.0‘.;,’0‘ CELEBRATING
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* Enable robust management of Big Data 7)) ITuwrDC
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Decision Support System

Private House Price

Public House Price

Population Information

ll’!nv‘ln‘“;“ z'ESN' U

Building Information

Land Registration Map

Land Use Information

Salinity
Temperature
Particle Tracking
Water Quality

R S Hydrodynamics

£ o Damage Estimation
' ‘ ' Evacuation Routes
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DB System GUI System
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Design of decision support system for flood disaster management r2 5 25YEARS
in Korea (Cheong, 2012) O ACHIVENENTE
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ICT In Smart Water Management &/ mmosares2017
Measure Increase
smarter efficiency
Improve
revenue
Communicate
better

Analyze
easier
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ICT in Smart Water Management Tangibly Effect Water Efficiency in;

1. City Solutions: Efficient urban water management, reduce water losses, and shrink the gap between
supply and demand.

2. Agricultural Advances: Smart irrigation systems can grow more food, and earn more per drop, even with
43% less water.

3. Industrial Innovations: Corporations that push for internal and external efficiency both increase outputs
and reduce exposure to risks, even within zero increases in water supplies.

4. Power Shifts: Judicious early investment can achieve carbon and energy neutrality, or generate net gains,
through efficient water and wastewater processes.

5. Smart Systems: Advanced water technologies when nested within rigorous legal, administrative, and
economic institutions will enable and accelerate ‘smart systems'.

6. Standard Metrics: More inclusive, exacting, and uniform ways of measuring water will yield efficient
outcomes both quickly and affordably.

7. Stress Relief: The fastest, fairest, cleanest and cheapest path to efficiency involves carefully optimizing
water pressure to maintain priorities while eliminating excessive strains.
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