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AGENDA

OVERVIEW OF CLOSING THE WATER NEWater
SINGAPORE LOOP

Where in the world is this Integrated Water Reclaiming every drop of
tiny island? Management used water

Source: NEWater image (PUB, Singapore)



Where is Singapore?
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Source: www.Mapshop.com




5.6 million people
280 square miles

95 inches/year

520 MGD

Source: commons.wikimedia.org, stproperty.sg, skyscrapercity.com
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For Real







For Real!

Source: Screenshot from “Crazy, Rich, Asians”
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Reservoir in the City_—..
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L :1 Water Catchment

Source PUB, Singapore



Newton
Hawker
Center




Source PUB, Singapore

-
el Ministry of the Environment

and Water Resources

T
T

To ensure a clean, sustainable environment and
water supply for Singapore

'§ Iélati_una'l. t

nvironmen

ooy J PUB
§ Water for All:Conserve, Value, Enjoy

To ensure a clean and sustainable To ensure an efficient, adequate &
environment for Singapore, sustainable supply of water
together with our partners and the
community


http://www.nea.gov.sg/

4 National Taps: 3P Approach:
Local Catchment ’ ’ PlJ B Conserve our Waters
Imported Water Value our Waters

NEWater Water for All:Conserve,Value, EnBrijoy our Waters

Desalinated Water

Source PUB, Singapore



Treated
used
water

Treatment of used
water at 4 water
reclamation plants

Stormwater
management

New t NeWater

A
5 NEWater factories

Direct — eed
non-potable ‘
use through
3 desalination plants 515km Collection of used
transmission water in 3,500km of
network sewers and DTSS

Indirect potable use

Collection of rainfall
in 17 reservoirs

M

| B

Transmission and
distribution

2001, PUB took over used Treatment of raw to network (5,500km)
water and drainage functions EEtblenpEier AL LN
o water treatment plants
from the Ministry of the Households

Environment

Source PUB, Singapore




Demand in

2030
40| 60.

Domestic Non-domestic
sector sector

Demand in

2060
30| 704«

Domestic Non-domestic
sector sector

Supply in

2030

Water from
local catchment

45| 55«

Domestic Non-domestic
sector sector

Supply in

2060

Water from
local catchment

Imported water
NEWater

Water from
local catchment

Imported water

NEVVater
40%*

Imported water
|

NEWater

Desalinated water
up to 30%*

up to 55%*

Desalinated water
up to 30%"*

Desalinated water
up to 30%*

Water Demand vs Supply

Capture every drop of water
Reuse water endlessly

Source PUB, Singapore Desalinate more seawater



First National Tap: Local Catchments

Protected Catchment
B Unprotected Catchment

Source PUB, Singapore



Second National Tap: Imported Water

Source PUB, Singapore

The Linggiu Reservoir regulates
ggiu the flow of the Johor River,

-~
arvoir discharging water into the river
to supplement the natural flow.
This enables the reliable
abstraction of raw water at
the Johor River Waterworks
for treatment.
.\‘

[ 7

The Johor River Waterworks, / Johor River Barrage
operated by Singapore, draws P

water from the Johor River v
for treatment.

MALAYSIA

Treated water from
Johor River Waterworks
is piped to Singapore

SINGAPORE



Third National Tap: NEWater

Integrating DTSS Phases 1and 2

Source PUB, Singapore

e Proposed DTSS ) Conveyance System
Phase 2 Domestic € TuasWater
Used Water Tunnel s
s Proposed DTSS Plant (Tuas WRP)
Phase 2 Industrial and Integrated
Used Water Tunnel NEWater Factory
s I ated Waste
Kranji WRP @ DTSS Phase1 €) Integr
M
& NEWater - Used Water Tunnel (ma,n"agmem Facility




Fourth National Tap: Desalinated Water

SingSpring
Desalination
Plant

Source PUB, Singapore

Tuaspring
Desalination
Plant

Desalination
Plant

Marina East
Desalination
Plant

Jurong Island
Desalination
Plant

Desalination will
meet up to

of Singapore’s
future water needs by




1974

First water reclamation plant
built to test various water
treatment technologies

1998

Water Reclamation Study
10,000 m3/day NEWater demo plant
Sampling and Monitoring Program

=~ Health Effects Testing Program

International Expert Panel

N
%

2002

Launch of NEWater

- Bedok, Kranji and Seletar
NEWater Factories

DEVELOPMENT OF NEWATER

Decades in the making




Non-Potable Reuse

Separate Purple Pipe
System

Primarily used for

cooling purposes

\
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Source: PUB, Singapore



Indirect Potable Reuse

“During dry periods, NEWater
IS added to our reservoirs to
blend with raw water. The raw
water from the reservoir is
treated at the waterworks
before it is supplied to
consumers as tap water.”

> .,J :

Source: PUB, Singapore =



Melanie Tan may be the

< only female at the Bedok
NEWater plant, but hers is
a man-sized job!

s

\ Dovvate Direct Potable Reuse
| ‘ Public Education




Words Matter

J_Q{A 0;2‘ . Sy Singapore Water Nomenclature

¢ ~01C eV 4 :
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Potable Reuse
NEWater
Used Water

Water Reclamation Plant

Terminology consistently used




Training and Certification to ISO Standards: IS0 . Clear SOPs:

v

v" 1SO 9001 - Quality Management System Q

v" Shutdown - Clear direction
v ISO 14001 - Environmental Management System and authority for operators

v' ISO 18001 - Occupational Health and Safety Management /__‘ v" Coordination - WW and RW
o Y Communications
+ v IS0 22001, SS 444: Hazard Analysis Critical Control Points
v Baseline Monitoring - real-
‘ -

time and sampling results




Imize

Appropriate turndown
ratios to opt

N .*.“_

Other Takeaways
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* Reliance on imported water

Still,

there are

Similarities * Recycled water as a sustainable, localized,
drought-proof water supply option

* Impacted by drought




7 Go see it first hand!

Singapore
O International
Water Week

5 -9 July 2020



Parting Thoughts

Source: www.xkcd.com

NOW THAT AMAZON IS ADVERTISING
ONE-HOUR DELWERY OF GOTTLED LUATER,
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I WIE WE START CALLING MUNICIPAL PLUMBNG
“ON-DEMAND HYPERLOOP-STYLE WATER DELVERY"
AND SEE. IF LJE CAN SELL ANYONE ON THE IDEA.

With recycled water, we’ re running the true Hyperloop




Questions?

Melanie Tan - Kennedy/Jenks
Northern California Reuse Practice Leader
MelanieTan@kennedyjenks.com



mailto:DawnTaffler@kennedyjenks.com

