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How this trend will change the planning and delivery of water
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AnManage the Futureo

Real time Predictive
(Reacting to (Making events
what happens happen or not
or fails to
happen)

A Trend in process management from
reactive to predictive 7 using real time
data about the preconditions of events
to enhance or prevent those events
before they happen.

A Many uses for this kind of thinking in
wateri and the technology allows it.
Why would water be any different?

Conclusion: smarter agencies will increasingly
seek to nmanage the | futu
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nNContlil nuous sensingo

New targets APat hogens (bacteri al scal e
AEmergent contaminants (estrogen, iodated cyanogens etc)
I Field continuous spectrometry/chromatography device

New technologies ALab on a chip - MEMs, micro-fluidics, micro-arrays, surface
plasmon resonance

I Multiple dimensions of water quality in a single device

AFiber - ROTDR, BOTDR - for water pressure, temperature,
structural stress, sound

I The cable is the sensor - many miles on one device

New applications AWater quality - replacing lab samples with continuous
measurement

ASmart infrastructure (eg levees, pipes, manholes)

Conclusion: smarter agencies will increasingly
make use of new water sensing technologies
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NWaste water | S a resour c

AW OScalping with distributed Salt Jlater
aste water treatment; water recovery removal - (FE

ContaInS hydI’O- for |Oca| reuse stcc])rage
carbons, nitrates, Sl
phosphates i and salt to sewer | Ecosystem

) Water! Nutrient removal Washing

A Scalping recovers / Residual nutrients |
usable water and to sewer (or to Flushing

fertilizer etc) toilets
concentrates the CaBON 1EMOVS]  —
other contents to Landscape
: . _ Residual ics t (or t

the pOInt Where It ] \eneesrlg)tJ geﬁggrggfri)igrjzgg$?é)o Agriculture
becomes economic

to recover them too.

Adapted from work by Dr Craig Criddle, Stanford University
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Removal of 75% of the water by volume quadruples the $/unit

volume of the methane and nitrogen remaining

Before scalping

Per m3

US$ USS$per
Resource perm3 1000 gal
Organic soil
conditioner 0.10 kg 0.026 0.10
Methane 0.14 m3 0.065 0.25
Nitrogen 0.05 kg 0.065 0.25
Phosphorus 0.01 kg 0.013 0.05
Water 1m3 0.325 1.20

Adapted from work by Dr Craig Criddle, Stanford

University, referencing W Verstraete, 2008

After scalping

Per m3

US$ US $ per
Resource per m3 1000 gal
Organic soil
conditioner 0.40 kg 0.10 0.40
Methane 0.56 m3 0.26 1.00
Nitrogen 0.20 kg 0.26 1.00
Phosphorus 0.04 kg 0.05 0.20
Water 1 m3 0.325 1.20
(Alsonoteit he worl d is runni

ng

Conclusion: smarter agencies will plan to manage waste water as a resource
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I Most recycling is for irrigation,

[KIH]
it

||
Il

| BigG

nNWater recycling 1 s the n
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Al n Australi a, acec

pi peo adds to pro
A Several companies working on

household scale waste-water
purifiers for local use

I The technology exists (POU
filtration devices, membrane
bioreactors - MBRS)

I Issue is to make it fool-proof
and 100% reliable.

A The price of water is rising faster
than that of ener

or the water is stored
underground to enable long
term purification

- Even Singapore only adds

ONeWatero to t

supply at the ratio of 2%

A (Used by the semiconductor
industry who love its purity!)

" Redwood City in CA bans

recycled water even for
irrigating road medians.

Conclusion: wide-spread water recycling is only a matter of time.
Smarter agencies will plan for it as a matter of course.
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A Following electricity and
gas, implementations are
growing in advanced meter
infrastructures for water
I Wireless reporting is

preferable to drive-by: it
eliminates data latencies
and drives more value

A Example: Malta - an arid Mediterranean island nation that desalinates most
of its water with high-cost imported energy

I Advanced energy meters for the entire nation of 400,000 people, plus
upgrading water meters to provide interval reporting capabilities.

I Benefits: conservation and demand management.
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