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In Walkerton, Ontario in 2000, seven people died.  In Milwaukee, Wisconsin in 1993, more than 100 people died.  In many countries around the world, thousands die each year.  All from a contaminated water supply.

Water sits after oxygen in essential physical needs for our survival.  Immense efforts have been expended for engineering water supply systems for individuals, communities, and cities.  As the supply system gets larger, centralisation tends to increase.  Millions of people in a city can depend on a few water treatment plants.

This lifeline has a high vulnerability.  One treatment plant which stops functioning for any reason denies clean water to a large populace.  Even after water is treated in a plant, it must be kept clean until it reaches our taps, such as through a residual chlorine concentration.

Despite the effort and expense invested in supplying drinkable water, many people in the developed world, particularly in cities, still refuse to drink tap water.  They place their own investment into bottled water or a household water purification system.

Water supply security is an issue too.  The August and September 2003 large-scale blackouts in six developed countries revealed the dependency of water supply systems on electricity.  In New Zealand, nineteen suppliers who provide water to more than 10,000 people retain less than 24 hours of storage.  Imagine also the panicked reaction if a suggestion were made that a water supply system has been contaminated, deliberately or accidentally.  Developed world disaster preparation manuals require every individual to be self-sufficient, including having bottled water supplies, for 72 hours after an event.  How many of us do?

Rather than the highly centralised, highly vulnerable, expensive water treatment plants currently favoured in the developed world, consider an alternative.  Imagine a system where water is extracted from the source--perhaps a river, aquifer, or desalination plant--and piped to users without treatment.  Each user, such as a household or business, is then responsible for providing themselves with water to a cleanliness appropriate for their own uses and wishes.  These systems are referred to as point-of-use treatment systems.
The advantages include:

1. The lack of need for a large treatment plant on which everyone depends yields resource savings and reduced system vulnerability.

2. Further resource savings are achieved through treating water to only the cleanliness level which is needed for each use.  Houses could easily divide their supply, giving full treatment to kitchen and bathroom sink water but no treatment to toilet and garden water.  Chemical labs using highly purified water would have an on-site all-in-one treatment facility rather than society incurring the cost of treating water and then the lab incurring the cost of purifying the water even further, such as to remove the chlorine residual.

3. Even with the best loss minimisation strategies, some losses still tend to occur in water distribution systems.  Where the water has been treated and then lost, the treatment effort has been wasted along with the water while environmental contamination from treatment residuals could result.  Treating water just before use eliminates these concerns.

4. Cities which do not have water treatment plants for the majority of their population, such as Christchurch, New Zealand, would not need to undergo the disruption or expense of building them to allay fear that the water supply system could become compromised.  Instead, the small-scale individual systems could be phased in.

The most important and powerful advantage, however, is the decentralised, localised nature of the treatment facilities.  Communities would no longer depend on complex, engineered, institution-run systems to supply their basic needs.  Every household would need to understand how their system works and, for maximum effectiveness and efficiency, how to maintain, troubleshoot, and repair their system.  Everyone's own interest would be to keep their water treatment system functioning.

If repairs to a house's system could not be quickly effected, then just pop over to a neighbour to fill up bottles.  In contrast, when a water treatment plant has problems, a sudden scramble in supermarkets for bottled water leads to demand exceeding supply along with price gouging.

Furthermore, community disaster resilience would be improved.  When disaster strikes and a water treatment plant is out of action, the community suffers.  Without a water treatment plant in the system, a contaminated distribution system could be of less concern because each household's treatment system would (should) still be operational--assuming that individual users have installed and maintained their system to a disaster-resilient standard.  If the water distribution system were disrupted, for example by an earthquake breaking pipes, then water from any source--including streams, ditches, swimming pools, rainfall, toilet tanks, or trucked in from a lake or industrial facility's reserves--might be usable temporarily.

Of course, extreme care would be needed to ensure that the point-of-use treatment units could make the water potable.  Water quality from any source can change frequently and unexpectedly.  At the current level of water treatment technology, both point-of-use units and centralised plants often encounter problems depending on the water source and nature of the fluctuation or contamination.  Providing consumers with an acceptable water quality means that point-of-use systems must have the equivalent degree of monitoring, quality assurance, and quality control as centralised plants.  The current capability of point-of-use treatment units cannot provide the level of monitoring and control required to provide a safe water supply in many circumstances.  High turbidity, for example, could compromise the ability of disinfection systems to inactivate micro-organisms.
Two technical suggestions emerge.  First, overdesign point-of-use systems to allow satisfactory treatment of raw water of any quality while providing sufficient storage capacity to act as a buffer in case of sudden water quality changes.  This solution might waste resources to an extent that makes it infeasible in the long-term.  As well, the monitoring problem remains.

Second, invest intensively in research and development to produce point-of-use systems that achieve what is needed.  Given the benefits, the payback period for such investment would be relatively short.  Relying on technology which does not yet exist is always dangerous, but the principles of water supply systems are understood and tested well enough to permit some optimism.

Therefore, the small-scale approach, as with any proposal, is not a panacea--yet, at least from a technical perspective.  Social concerns arise too.

If a person cannot be bothered to set up and maintain their own water treatment system, who pays for the consequences of their ill health?  If someone errs in monitoring or treating their water, who would be responsible, particularly if guidance were ambiguous or unhelpful for the form of supply contamination faced?  Who would help the disabled, overworked, poor, and others who might have not have the will, interest, ability, or money to keep their treatment system working?  Water becomes one more item to cause difficulty throughout their life.

The rich could afford good equipment and maintenance experts--or bottled water.  The poor would have to settle for the minimum possible and their own haphazard repairs.  At least with a centralised water treatment system, everyone receives the same water product at minimally acceptable standards, as defined by the government.  Again, though, the rich can afford a better system for their home or bottled water whereas the poor are stuck with whatever the government chooses to provide.  And would smaller systems which we understand encourage or discourage us to store 72 hours supply for emergencies?

Nonetheless, it would be possible to overcome many of these concerns.  People below an income threshold or without the ability to help themselves could receive a government installed and maintained water system.  Money saved from water treatment plants could fund such a programme.  Would incentives exist to deliberately sabotage one's own system?  For example, the joy of wasting government money, maliciousness, or elderly people living alone who are desperate for company on Christmas Day, as many ambulance services discover.  Keeping the system indoors would at least avoid an easy target for pranksters, hooligans, or revenge-seeking neighbours.

Less optimism exists for resolving the people-orientated issues than for resolving the technical issues.  Most solutions relate to people taking responsibility for themselves and helping, or at least not hindering or vandalising, their neighbour.  Plus, government must take responsibility for the disadvantaged.  Unfortunately, relying on these niceties is no longer possible.

Small, localised, decentralised, point-of-use water treatment systems are presented as an approach with strong advantages over the current techniques.  Any suggested solution, though, creates its own problems.  These problems are mostly social, relating to people's attitudes and behaviour.  As the technology becomes smaller, simpler, easier, and more effective--none of which is a given for point-of-use water treatment systems--the social problems become harder to solve, monitor, and enforce.

Perhaps we know what to do about water, but as a society, we are not yet mature enough to do it.

