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The Mesh is Getting Smaller...
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ñA Smarter Planetò ïthe major information technology trend of 
our time
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ÁInstrumented

ÁInterconnected

ÁIntelligent
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How this trend will change the planning and delivery of water

Todayôs Paradigm Tomorrowôs Paradigm

ñFix what happenedò ñManage the futureò

ñLab testsò ñContinuous sensingò

ñWaste water is a problemòñWaste water is a resourceò

ñWater recycling is leading edgeòñWater recycling is the normò

ñDemand is a givenò
ñDemand is malleable if water is 

priced effectivelyò

ñLeakage ïwho cares?ò ñLeakage is a service failureò

ñEnergy is unlimitedò ñEnergy costs are a major issueò

ñMonolithic, fixed infrastructureò
ñDecentralized water and waste-

water treatmentò

ñFragmentationò ñWhole-system collaborationò

ñConcrete and steelò
ñEcosystem servicesò

ñInformationò
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ñManage the Futureò

ÁTrend in process management from 

reactive to predictive ïusing real time 

data about the preconditions of events 

to enhance or prevent those events 

before they happen.

ÁMany uses for this kind of thinking in 

waterïand the technology allows it.  

Why would water be any different?

Conclusion: smarter agencies will increasingly 

seek to ñmanage the futureò

Reactive 

(Fixing what 

happened or did 

not happen)

Real time

(Reacting to 

what happens 

or fails to 

happen)

Predictive

(Making events 

happen or not 

happen)
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ñContinuous sensingò

New targets ÁPathogens (bacterial scale today, soon viral scaleé ??)

ÁEmergent contaminants (estrogen, iodated cyanogens etc)

ïField continuous spectrometry/chromatography device

New technologies ÁLab on a chip - MEMs, micro-fluidics, micro-arrays, surface 

plasmon resonance

ïMultiple dimensions of water quality in a single device

ÁFiber - ROTDR, BOTDR - for water pressure, temperature, 

structural stress, sound

ïThe cable is the sensor - many miles on one device

New applications ÁWater quality - replacing lab samples with continuous 

measurement

ÁSmart infrastructure (eg levees, pipes, manholes)

Conclusion: smarter agencies will increasingly 

make use of new water sensing technologies
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ñWaste water is a resourceò

άScalpingέwith distributed 
treatment: water recovery 
for local reuse
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Adapted from work by Dr Craig Criddle, Stanford University

ÁWaste water 

contains hydro-

carbons, nitrates, 

phosphates ïand 

water!

ÁScalping recovers 

usable water and 

concentrates the 

other contents to 

the point where it 

becomes economic 

to recover them too.
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Removal of 75% of the water by volume quadruples the $/unit 
volume of the methane and nitrogen remaining

After scalping

Adapted from work by Dr Craig Criddle, Stanford 

University, referencing W Verstraete, 2008

Before scalping

(Also note ïthe world is running out of phosphorousé)

Conclusion: smarter agencies will plan to manage waste water as a resource
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ñWater recycling is the norméò

ÁñToilet to Tapò is not yet a reality:

ïMost recycling is for irrigation, 

or the water is stored 

underground to enable long 

term purification

ïEven Singapore only adds 

óNeWaterò to the drinking 

supply at the ratio of 2% 

Å(Used by the semiconductor 

industry who love its purity!)

ïRedwood City in CA bans 

recycled water even for 

irrigating road medians.

ÁIn Australia, access to ñpurple 

pipeò adds to property values

ÁSeveral companies working on 

household scale waste-water 

purifiers for local use

ïThe technology exists (POU 

filtration devices, membrane 

bioreactors - MBRs)

ïIssue is to make it fool-proof 

and 100% reliable.

ÁThe price of water is rising faster 

than that of energyé

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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ñDemand is malleableò: advanced metering for water

ÁFollowing electricity and 

gas, implementations are 

growing in advanced meter 

infrastructures for water

ïWireless reporting is 

preferable to drive-by: it 

eliminates data latencies 

and drives more value

ÁExample: Malta - an arid Mediterranean island nation that desalinates most 

of its water with high-cost imported energy

ïAdvanced energy meters for the entire nation of 400,000 people, plus 

upgrading water meters to provide interval reporting capabilities.  

ïBenefits: conservation and demand management.


