The Doctor and the water crisis
Peter Beattie calls the Doctor for help

The Doctor - enjoying a brief break from saving the universe by relaxing at home at Alpha Centuria, checked the Psychomat to see what disasters may be happening around the universe.  Normally the phsycomat would analyse the problem and send out a solution from its immense data base, but the Doctor just liked to check.

Lots of the normal sorts of crises - but what’s this - a message from Peter Beattie, ‘help us with our water crisis, matter of life and death!’
The Psychomat had replied, ‘Number 32 bus’.  Psychomats tend to be a bit cryptic but he realised that the solution to the 32 bus problem, which had occupied some of the most brilliant minds on earth was the solution to managing the highly variable Australian climate with its cycles of drought and floods.

The Doctor recognised that last great mathematical riddle. Why is it that the number 32 - a big double decker bus - scheduled to run every 15 minutes invariably arrives in bunches of three but sometime you had to wait two hours to catch the bus - yet the number 38 bus, a little mini bus, scheduled to run every 5 mins is never more than one minute early or one minute late? The solution to that apparently simple problem would revolutionise thinking on water. 
It was time to visit earth and maybe meet up with Lillie again.
He put the Tardis into earth orbit, set the time to 5,000 years ago and the time incrementer, to a hundred years per lap and sat back to watch.

Around the centre of the earth was a green band, the equatorial rain forests, other green bands also started at about 40 degrees in both the Northern and Southern hemispheres. In between, starting at around 20 degrees were two belts of dry arid land, the Sahara, Arabian, Gobi, Baja, Nevada deserts in the North and the Patagonian, Kalahari and Central Australian deserts in the South.

A few major river systems starting in mountainous regions in either the Equatorial or cooler climates cut through these dry regions.  Rivers such as the Nile, Tigress, Euphrates, Ganges, Yangtze, Orange and Paraguay Rivers penetrated these dry arid regions.

Human settlements appeared in the wet regions but major cities began to appear on the banks of some of these rivers in the dry arid regions.  In the arid zones, away from major rivers, there were no signs of human habitation, apart form a few wandering tribesmen.
Then Johannesburg appeared; - the first city without a major river system, powered by that funny yellow metal called Gold that earthlings would dig up only to rebury in other holes.  Funny creatures these earthlings, the Doctor thought.  Water for Johannesburg had to be pumped over mountain ranges at great expense - so precious was the water that the reservoirs in Johannesburg were totally covered to prevent evaporation.  Peter Beattie may think Queensland is dry but this is seriously dry.
Los Angeles, originally founded on the banks of the Los Angeles River, soon had to resort to pumping water from the Rivers of the Sierra Nevada to the North while cities like Phoenix were created almost from scratch by the diversion of the Colorado River.  But all the major cities in the dry belts had access to water from rivers starting in mountainous regions in the wetter belts - maybe by pumping at great expense, but still access.
Pre Brisbane

The Doctor paid particular attention to the site where Brisbane was to be located.  The same latitude as Oodnadatta in the Simpson Desert - it faired somewhat better than the dry interior from the beneficial effects of the coastal rains and local hillocks euphemistically called the Great Diving Range.  But the vegetation was still little more than scrubland.
He slowed the Tardis down as he approached the 21st century. What was happening to Brisbane? People were just flooding into the region transforming what was essentially a market town into a major conurbation - a major human complex without a large river system originating in real mountains in the wet regions.  The problem was beginning to clarify.
He landed the Tardis inconspicuously on a street corner - or as inconspicuous as a London Police box can ever be in the middle of the Gold Coast.  He looked at the street sign; Paradise Point it proudly proclaimed.  And paradise it certainly seemed - magnificent water front properties, beautifully manicured green lawns and parklands, equatorial plants and palms trees abounded.
He bought himself an ice cream and settled down on a park bench to relax from the journey and enjoy the waterfront view.  
People come rolling in

A four wheel drive with Victorian number plates pulled up.  I need to change the Tardis to a four wheel drive, he thought, the perfect disguise.  A middle aged couple waddled over to the adjacent park bench, near enough for him to overhear their conversation.

‘This is just paradise’ she said.  Well at least she can read signposts - the Doctor thought.  ‘A tropical paradise,’ she continued.  
The Doctor nearly jumped to his feet to say; - ‘look you silly old bat, this is not a tropical paradise at all, this is dry arid scrub land.  You have to go a thousand kilometres to be in the tropics, and even then that is the dry tropics. To get to the wet tropics you need to travel some 2,000 kilometres.  What you are looking at here is a facade, a man made façade created by earth works, plantings of exotic species and irrigation.  Man has even changed the climate.’
He knew that in places like Phoenix that local rainfall had increased by 30% just by the influence of the city, particularly from the effect of irrigation.

But he sat down instead and continued to listen.  ‘They are chronically short of plumbers up here’ he was saying ‘and house prices are rocketing.  We could sell up our house in Melbourne, buy a flash place here and still have money over, then move to a smaller place when we retire and make another killing without capital gains.’

The man made tropical paradise

At this point the Doctor became most puzzled.  What peculiar creatures these earthlings are.  They select a region, which is essentially dry arid scrub, decide it can be turned into a tropical paradise - remove virtually all the native vegetation which they replace with equatorial vegetation requiring large amounts of water.  Yet not far to the North is a whole region of genuine wet tropics with plenty of rain covered in vegetation and with very few people.  Why do earthlings behave in this way?
He decided to flip back a few hundred thousand years to see the origins of these creatures.  They were expatriates of the jungles of Africa. Partly by choice and partly by climate change they had left the wet tropical jungles to live in the open Savannah lands, not just any old Savannah but the areas with expanses of water; - rivers, lakes or the sea.  It was as though the desire to live in open grass lands - with bodies of water - were the natural environment for earthlings and if they could not find it they would make it. Totally transforming the environment if needed!
And so the Doctor tuned into the great human exodus to South East Queensland.

He picked up a copy of the local paper, ‘Toowoomba residents reject recycled water’, were the headlines ‘Water crisis to worsen’.
He thought of Peter Bettie’s message on the Psychomat, ‘Matter of life and death’.  Were all these people coming up here with some sort of death wish to die by dehydration possibly driven by some intergalactic mind control?  A clear need for serious investigation!  
He popped back into the Tardis to check his laptop Psychomat.  The great thing about a Psychomat was there was no need to send a reply, it would pick up thought waves and the computer would sort everything out from there.

Dam or tunnel vision

He saw how the water engineers in South East Queensland had slavishly followed the system of dams used throughout the rest of the dry arid world, expertly exploiting the established technologies without bothering to think that the systems that feed water from the Colorado River to Phoenix in Arizona may not work in Queensland. They totally ignored the obvious that there is no equivalent to the Colorado River or the mighty Sierra Nevada in Southern Queensland.
Earthlings are nothing if not tenacious and they will hold onto an idea when all the evidence shows that the idea is not working.  First he had to convince the earthlings that they already had tried building dams in a dry and arid country, it had not worked, and simply building more dams - more of the same - was not going to work either.  
The Psychomat had even put a footnote that the difference between a wise man and a fool is that they both make mistakes; the fool just keeps on repeating his.  But who reads footnotes from a Psychomat?
He saw that the rejection of recycled water in Toowoomba was not a rejection of the process of recycling - everyone in Queensland understands that you have to recycle water.  It was a vote of no confidence in the water bureaucracy - saying put your thinking cap on - be more creative and start to look at new solutions.
Adopting solutions

The Doctor realised he had two problems. One was to provide enough water so the earthlings could transform the environment, from a dry arid scrub to a wet tropical paradise. This was easy; the second problem was much more difficult, how to get the earthlings to accept the solution. Now there was a challenge.  He needed to understand how earthlings think, so they would adopt the solution.  He needed help, time to pick up Lillie.

Lillie thought a little trip to Oodnadatta would be in order.  ‘God it’s hot’ she said ‘doesn’t it ever rain here. How come anything can grow here at all?’

And of course she was right, despite the burning sun and lack of rain there were still plants growing apparently quite happily.

The Doctor dug around a dead tree, the roots were all rotted out - leaving a hole in the ground, ‘when it rains the water soaks through these holes and forms an underground reservoir which keeps the trees alive through all those long hot periods.’
She picked up the point that water was being stored deep in the soil, and that kept the plants alive.

He twiddled with the time controls just watching the rainfall patterns.  There was no regular rain, just freak storms coming down from the wet tropics in summer or up from the South, mainly in winter.

‘OK’ said the Doctor ‘time to set sail for Brisbane’. Lillie thought the concept of a time machine setting sail a bit weird – but she was getting used to the weird. On their journey to Brisbane, tacking backwards and forward through time to look at the rainfall patterns, she did watch the gradual increase in rainfall as they approached the coast and a new sort of rain, the more regular coastal showers.
‘That’s the trouble with you earthlings’, the Doctor tried in vain to explain to Rosie.  ‘You lot just do not understand the lesson of the Number 32 bus.  Everything has to be expressed in terms of the average, but that is the least important factor, the key is to understand the variability.’  He showed her some movies - it was like a rainfall movie with the rainfall histogram being drawn in real time.

She picked up the point that the bulk rainfall figure was pretty useless - you needed to look at the components - the freak summer rains from the tropics - the wild storms from the South in winter - and the reliable coastal rains.
He explained ‘The dams are largely filled by the big summer rains, they are like the number 32 bus, very big but they bunch up with long gaps between’.  He tried to explain the mathematics that showed that this was normal and to be expected – but gave up.  But she did get the point that the current water shortage was not some freak event that was certain to happen sometime, it just happened to be now, but it could happen again, at any time.
He went on ‘The coastal rains are like the number 38 bus, they are not very big but they keep on coming, but dams do not catch these small rains, so they are wasted’.
Clean Drinking water

Approaching Brisbane, Lillie asked about the shortage of drinking water.

‘Look, you are all totally obsessed with clean drinking water, or what you think is clean drinking water. The water that comes out of the tap is nothing more or less than processed cow pats.  Cow pats, and all sort of other yuck, are washed into the rivers every time it rains.  And that is what you drink; processed cow pats - yet most people drink it without a blink.’
‘You are offered water which is highly processed sewage, far cleaner than your current water, yet you knock it back as yucky.  But the whole argument is totally and utterly irrelevant.  Do you know how much water you drink per day?’

Now when the Doctor got cross like this Lillie liked to tease him ‘I don’t drink water, I only drink tea or beer’. Now the Doctor was about to get into another soliloquy of how earthlings had no idea of concepts and only looked at problems in a highly pedantic way, and that tea and beer actually were largely water and that was the point of the question, but he liked the way she smiled at him, so he let it go, and continued.
‘Two or three litres, that’s all - it is totally miniscule - there is absolutely no problem in supplying clean drinking water to the whole population
‘The real problem is that you earthlings are a water loving savannah creature, you want to turn a dry arid region into some pseudo replica of the equatorial belt without the crocodiles, mosquitoes and cyclones.’
‘Brisbane is one of the few places in the arid world that does not have water supplied from a river originating in a wet and mountainous region.  Yet you try and use the same technology of dams and catchment areas.  
‘You lot are in for real trouble when the climate changes.’

Lots of rain

Look, there are simply huge amounts of rain falling on Australia, almost a million litres per person per day, it is not a shortage of rain, it is the way you try and catch it. To start with only a small amount of the total land area is used for catchment. But look what happens in the catchment, the top soil dries out so any rain that falls is simply absorbed by the top soil and evaporates away without doing any one or anything any good. There has to be a string of major rains before there is any run off into the dams.’

There is plenty of rain but you deny the fact that this is a country with high evaporation and do not adopt the appropriate technologies.’
‘Do you know how much rain falls in this corner of Queensland?’

The Doctor paused, not expecting Lillie to know the answer, after all she could hardly check her print out from the check out.
‘About 90 million mega litres per annum’ she said, trying to disguise the fact that she was reading the numbers off the Psychomat.  
‘Was he getting through to her?’ he thought – no she just wasn’t picking up the message that the current way of capturing water was doomed to failure, it was no good doing more of the same, they had to be a change of tack.

Long explanations about probability theory were getting no where. The problem was not one of technology but changing the way people think. No point in talking any more, he had to show her.

‘On my home planet of Alpha Centuria we have low rainfalls but we have no problems with water, let’s go back home and have a look.’
Houses of Parliament – Alpha Centuria style

Touching down in Alpha Centuria he asked ‘Would you like to see our houses of parliament?’ 
They walked into a pub, ‘Fancy a beer’ said the Doctor and they went out to the courtyard and sat in the sun.

‘Very pleasant’ she said ’but I thought we were going to the Houses of Parliament’.

‘Yes’ he replied ‘this is it’.

‘Stop messing about, this is a pub’, said Lillie.
‘Many years ago we had a system of Government and a way of managing our affairs, rather like on earth.  We had a Federal Parliament, State Parliaments, and Local Governments.  We had Government entities like water authorities, which were owned by the Governments but the Government had little control over them so they did what they liked. 
We had public companies which were owned by members of the public but the public had very little control over them so the executives did what they liked and paid themselves obscene amounts of money. Then we had lots of little companies which generally sold things to the big companies and had to do what they were told by the big companies whether they liked it or not.’

There was a lot wrong with our society but there was an army of spin doctors who were really very good at their job - justifying whatever it was that they were being paid vast amounts of money to justify. And no one could really challenge them because it all sounded so good and there was no way of challenging the facts.

The web

Then we developed the web which housed vast amounts of information, but how could anyone find out what was there?  At first we developed search engines, just type in a few words, like – pygmy cats Mongolia – and you find a web site which makes you an instant expert on the Mongolian pygmy cat. 
But type in something like ‘solution to water crisis’ and you would get over 50 million web pages to read – all saying the same thing - there really was a water crisis but they offered no solutions.

People became totally overloaded with information, totally saturating their brains with data but without any understanding of what it really meant.  This addled people’s brains, they became totally neurotic, they even gave the condition a name – ‘googled’ and they all started to leap out of tall buildings.  

Then a bunch of school kids developed what was to prove the most significant invention of all time – the Psychomat - and it was so simple.  

Look, they thought – there are all these search engines, (which was now the biggest and most profitable industry on Alpha Centuria) and they are processing over ten million enquires at any one time and they are giving a million websites any one of which may or may not be the answer to the query – but usually not.
It is just blanket bombing of information, but all those millions of enquiries are not a million separate enquiries.  There were one group wanting to know what was on at the movies, another trying to order Pizza, another group wanting to know how to solve the water crisis. Plus a few other odd things - may be just a few thousand truly separate enquires.
Birth of the Psychomat
They developed a new search engine. Ask a question, just an ordinary question such as, ‘is it really safe to drink recycled water’.  The system would then go through all the umpteen millions of web sites, looking not just for data but for concepts and the answer would come back something like this.

-  There are two main ways of recycling drinking water – there is the reverse osmosis process which relies on ultra fine membrane and distillation under reduced pressure.  They both produce clean drinking water but use significant amounts of energy. 
Reverse osmosis results in reasonably pure water until the filters rupture, which the manufactures say is very rare.  It is a complex technology promoted by large companies who make a lot of money in selling sophisticated equipment, and is therefore very well promoted.

Distillation under reduced pressure gives distilled water which is really pure and is a simple and reliable process.  Virtually anyone can make a reduced pressure distillation system from a partial vacuum pump and a solar heater so there are no big companies making huge profits from promoting the technology, so hardly anyone knows about it.
Both processes split contaminated water into two streams, one almost pure water the other concentrated contaminated water which may be full of highly useful nutrients or exceedingly damaging pathogens or heavy metals.

Do you want a report on methods of handling these waste streams?  This is recommended.

Do you have any input and would you like to be emailed on further analysis?
It was this last sentence that made the system so effective.  It is true that the development of a concept search engine that would search the hundreds of millions of relevant web sites for concepts and not just key words was a great advance, but the real break through was the automatic updating.

They fitted it with automatic thought sensing, which was an established technology, and bingo – the Psychomat was born.

Death of Spin

Before the Psychomat, if the Government or some big organisation, wanted advice on a particular subject it would set up some advisory group, committee or bunch of commissioners who were expert in that field.  Typically they all worked for some entity which was paid for by the Government and typically took a very restricted one sided view of the issue. A great deal of time and money was spent with minimal results.
The Psychomat allowed anyone to have input which was then duly scanned for new concepts or ideas.  That was the great power of the Psychomat, once a question had been raised, there would be a period with ideas coming in from anywhere and everywhere, all being scanned by the Psychomat for genuinely new concepts. That’s how the issue of waste streams from recycling systems arose.  
The impact of the Psychomat caused a social revolution.  Any politician making a statement could be challenged by any person thinking ‘Is that really true?’   One glance at the Psychomat and they would know if what the politician was saying was true, relevant or was actually missing key issues.

Mostly what they said turned out to be factually true but missed out on key information which would totally change the interpretation of the facts - the most effective way of pulling wool over peoples’ eyes - give true but irrelevant data.
A politician may say ‘we have a major water crisis; look all our dams are nearly empty’.  It only wanted one person to wonder, ‘Is that really true?’ and up would pop a message on the Psychomat
‘Information factually correct but - ignores that rainfall delivers over 100 times the water needs.  Do you want to know how to harvest the unused rainfall?’
Of course the last question was a bit redundant. If you were a keen gardener with all your plants dying the answer was obviously yes.  

The truth machine

The first result was that all the spin doctors got thrown out of work; no one would give them a job so they all ended up driving giant machinery in Council recycling sites and developed a great love of seagulls.

But that was just the start. Now the truth was readily available to the public Government departments shrunk and shrunk until there were just a handful of people needed to provide the public services.

But this was nothing compared to what happened with water. The Doctor and Lillie slipped through time and space to watch this historic and chaotic meeting of the rebels.

Water restrictions

The water authority had introduced water restrictions, which most people thought were fair enough - except for one restriction. They were only allowed to flush their toilets once per day and that had to be between eight and nine o’clock at night.  No one knew why - but they were a pretty law abiding bunch and did what they were told.
But unfortunately the lack of flushing meant the sewer itself did not have enough water for flushing all the solids away and became totally blocked.  Now that in itself would not have been too bad but people still kept on having showers and putting more water down the blocked sewer and pretty soon the water built up pressure and the sewage water back flowed out of the toilets and plug holes in the showers and sinks.

There is a certain amount of euphemism about sewage water, it is politely referred to as black water, but the water back flowing out of all the sinks and toilets and over the floor and into the living room, bedrooms and kitchen and every bit of carpet was not black. It was decidedly brown, with an odour to match.

But this was only the start of the problem; the law abiding people of Alpha Centuria started to look at their Psychomats. 
A school kid working through his school project on how to solve the water crisis was thinking what he could write when he looked at his Psychomat.

‘What water crisis’ he read followed by some calculations for TimeCity one of the larger cities on Alpha Centuria where he happened to live.

Area 50 kilometre square             = 2,500 square kilometres

Rainfall                                         = 1.5 metre p.a.

Total precipitation                         = 3,750,000 mega litres
Population                                    = 1,000,000

Precipitation per person               = 10,534 litres per day

Water required per person           =      300 litres per day

It was the last two lines, blinking away that got his attention, we need 300 litres per day, yet over 10,000 litres were falling as rain.

Our student - realising an answer like this would blow away any chance of getting good marks for his project - decided to use the respond button, entering in that all the politicians, public officials, Government reports and papers were saying there was a chronic water shortage, the dams were almost empty and it was getting worse. So?  (‘So’ being the latest buzz words for thirteen year old kids).
The search engine came back saying that the city relied on dams to collect its water, only 10% of the total area was available for collection and the soil was so dry that only 10% of the rainfall actually flowed into the dams so the collection was only 100 litres per person when they really wanted 300 litres.

Not only did they find out that there was really plenty of water available, they learned that the water authorities and Governments were making huge profits out of water.  And the greater the water shortage the more they could raise the prices and the more money they could make.  

We’re being ripped of

Now the people on Alpha Centuria have some funny quirks.  They knew that they were being ripped of by the oil companies with the price of fuel, but that is what you expected an oil company to do.  It was part of life.  But water, well water was run by the Governments who were supposed to be on the side of the people, and the idea that the Governments were ripping off the people and making lots of money touched a raw nerve.

It was true that a lot of this money was being ploughed back into research and schemes to resolve the water crisis, but it soon became apparent to the people that far from solving the water crisis, it was getting worse.  
And of course it was clear from the Psychomat that solving the water crisis had become the leading boom industry, (after web searches) and there were a lot of people making a good living out of projects to solve the water crisis who did not want to see the bubble collapse by actually solving the water crisis.
Research was being carried out which proved beyond doubt the need for further research.  Infrastructure likes dams was built at enormous cost so it could be dismantled later to restore the natural habitat, again at high cost. On the whole the system looked it was working quite well. The Governments looked good spending all that money to solve the water crisis, the water authorities looked good building all those dams to solve the water crisis and looked even better when they pulled them down again to save the environment.
And it would all have continued quite happily had it not been for the Psychomat.

And this is when things turned nasty - really nasty for a planet where the worst protest in history had been a movement to hang up on mobile phone salesmen when they rang at dinner time.
The meeting

The mood of the public turned nasty and at a meeting of a bunch of locals - believe it or not in this very pub - a group decided to cut themselves off from the water and sewage supply and manage it all themselves.
Now this was a pretty brave thing to do because they had absolutely no idea how to run a water and sewage utility and the water authority was none too keen to help.  In fact they threatened to sue because of non payment of water bills, that is until they received the counter claim for damages to carpets, floors and furniture, plus of course the death of quite a few grannies from food poisoning as a result of the sewer backflow.
Thomas, who had become a sort of unelected leader stood up at the meeting and said ‘we need some research, we gotta get some new ideas into how to manage this, and we’ve gotta be quick’.  Thomas knew nothing about research and even less about grammar.

But despite their lack of formal scientific training they developed a plan - a master plan which was eventually copied all over Alpha Centuria.
The Psychomat taught them three things.  

First it was no good trying to catch water over a small and selected area, they had to make use of all the available land - wherever it rained they had to harvest the water.
Secondly that water falling on dry soil would simply evaporate away. They had to capture the rain before it was absorbed by the soil and evaporated away. 
They had realised the problem was not lack of rain but an excess of evaporation. They realised they had to beat evaporation by catching a higher proportion of the rain that fell and that meant using hard surfaces like roofs and roads and then protecting the water from evaporation, such as storing it in the soil.
Thirdly they knew that water was only truly lost when it finally evaporated. Washing water is not used up, it is just dirty water. They had to find some way of reusing water until finally it was lost by evaporation.

Crazy ideas

At the meeting they tried to develop a strategy which was at least fun with a lot of crazy ideas, but they knew that crazy ideas eventually lead to sensible ideas that work and that without crazy ideas there would be no sensible idea.
‘Our houses on Alpha Centuria are built on stumps, so we can jack them up and cast concrete water tanks around the stumps. As they cover the entire floor area and could be over a meter tall they could hold huge amounts of water, up to 250,000 litres without taking up any extra space,’  started the first speaker.
‘Yeah – we could split the main tank up into four totally separate compartments.  The main one could store water from the roof for drinking, cooking and washing – premium water,’ the second speaker picked up the theme.
‘The first bit of water - which actually flushes the roof - could go into the second tank and can be used as cleaning or irrigation water.’

‘Washing is a two stage process, first to dislodge the dirt, which means using soaps and detergents, then rinsing to get rid of all the soap,’ the proposal were running around the room.
‘We don’t want to dump the soapy water onto our gardens – it might kill all our plants.’

‘We could build machines from old drums which would centrifuge the water and spinout all the dirt.  The soapy water could then be reused over and over again for the first stage of washing.  That would save water and mean we would only use minute amounts of detergents and soaps’
‘We could put this centrifuged water for multi use cleaning into the third tank ready for reuse.’
But some people didn’t want huge tanks, even if they provided the foundation for their houses, and others didn’t want all the hassle of cleaning out centrifuges, and some thought that reusing all the waste products was just too much work.
People had very different ideas for sewage.  Some people wanted to make a big change and swap over to a composting toilet, while other wanted to stay with a conventional flush toilet.
‘We could dig big pits in the garden; line it with plastics to make an underground reservoir and store the water for our gardens. The water will wick up and feed our plant automatically and there will be no loss by evaporation.’

And that was the birth of the wicking bed system – one of the most effective ways of storing water for irrigation.
The bugs get promoted

One of the wives, a nurse, raised the question about health and what about all those pathogens; another lady asked what they were going to do with the solid matter they would collect from the centrifuge.  
One old guy said he was an expert in making compost - but no one thought that composting by itself would be good enough. Now the school biology teacher whispered to her neighbour that there may be some bugs which would gobble up all this waste matter.

The neighbour thought this was probably true and a good idea so she proposed at the meeting that they should all club together and buy a high powered microscope and the school biology teacher should do some research into appropriate bugs. And so the biology teacher was dobbed in. This of course proved the old adage that -‘he who opens mouth at public meeting gets lumbered with job’.
But then the school maths teacher muttered to his neighbour that they had no idea how much water they would collect, how much they needed and would there be enough water left over for the garden.
His neighbour put this to the meeting and they all agreed and that the maths teacher was the ideal person to do the calculations. So he too was dobbed in and sent away with a calculator. Which proved the old adage that -‘some people never learn’.  
He came back after coffee to announce he had done all the sums, there was more than enough water for inside the house but there was nowhere near enough for the gardens.

People on Alpha Centuria like to grow all their own veggies, so they were not too happy about this.  ‘But don’t worry’ carried on the maths teacher, ’I have got it all worked out, we can collect all the run off from the roads and pavements, plus all the bits of concrete and paths in the gardens, we can run the water into local lakes, passing through green filters to get rid of all the rubbish, then pump the water to the top of the hill into another small lake, but we will bore percolation holes in this lake so the water soaks into the ground and will slowly permeate through the ground providing automatic irrigation.’
Like most maths teachers he too didn’t know much about grammar either and used enormously long sentences, particularly when excited.

‘We can also pipe water into the underground reservoirs in each garden and that will store enough water to last between rains - we can have nice little lakes or tanks to collect the water.  We can shandy it with our waste water and use microbes to clean the water.’ And so he went on and on - with all sorts of ideas for catching, storing and reusing water. 
But some people objected to all these schemes saying it was too much work, it would cost too much, and they didn’t like the idea of microbes.

An so the somewhat shambolick  meeting went on, followed by yet more shambolick meetings.

The ideal and the real world

But the math teacher continued;-

‘Well in an ideal world we would have dams, big dams that would supply all the water we needed for our houses and gardens and there would be sewers to take all our waste water away and we just wouldn’t have to think about a thing’

There was no doubt that the meeting thought that would be the ideal world and was hoping that the Maths teacher was going to reveal how this ideal world could be brought into existence.
‘Well it is not an ideal world’.  And that little phrase brought the meeting to total silence.
Whole greater than the bits

‘We have tried dams, but we know that when we are lucky big rain comes and fills the dams - and sometimes little rains come but the water is absorbed by the soil so there is no run off into the dam - and sometimes rain does come but misses the dam -  and sometimes it does not come at all.’

The maths teacher was painting a pretty good picture of a ‘non ideal world’.

‘If we have a centralised system for water we will never be secure, and if the population increases or we have a climate change we can pretty well guarantee there won’t be enough water, we are putting all our eggs into one dam’.  The maths teacher suffered from mixed metaphors but the meaning was clear.
Decentralised versus fragmented

We have to have a decentralised,  fragmented system made up of lots of little bits, each bit may collect water from random rains - but overall the system will be totally reliable, robust’. 
Maths teachers like the word ‘robust’ and use it a lot.

‘Most people should start their own water collection system in a way that suits them, doing all the good things we have been talking about now for ages, collecting run off water, water tanks, recycling water, storage in the soil, wicking beds, biological filtration etc. and that way most people will be self sufficient most of the time.’

We will keep all our existing infra structure which will be used as sort of integration and emergency system, so people can fill up their tanks in emergencies situations.’

Lillie got the message that a centralised system meant collecting a small proportion of the water that fell over a small area - and that meant water shortages.
But she also got the message that if you had a decentralised system with everyone collecting some water that even though rain is random that rain will be falling somewhere so there will always be enough water captured to keep the system overall working reliably with plenty of water for everyone.
The options were a neat and tidy centralised system that didn’t work, or a fragmented and dispersed system, which did work.
She also realised that this would require the role of the water authorities to change from a monopoly supplier of water to an integrator of multiple water supplies.

And she also was smart enough to realise that the water authorities may not like their changed role, but if they didn’t change there would be water shortages and brown water coming up the plug hole in the sink.

Boring boring boring

The Maths teacher then went into a whole lot of statistical theory to show how all the separate houses could be integrated into a totally reliable water scheme. 
He tried to explain that some rains, were like the number 32 bus, they may be big rains but they have a very high spread or variability, while other rains were like the number 38 bus, they may be small but they were very consistent.

He tried to use probability theory to show that the chances of a dam not receiving a big rain for many years was very high so relying on a big dam  meant water shortage were almost inevitable.

‘But what goes up must come down’ the Math teacher liked pulling out clichés, ‘so the probability of rain falling somewhere, meaning anywhere’ he paused he was getting tongue tied.  ‘Well it’s got to rain somewhere’.

He had one last go ‘Look if some people are catching all of their water, and most people are catching some of their water, then the dams will fill up so there will always be plenty of water for everyone’

Now that particular attempt at explaining probability theory was a clear as mud to everyone else but him, but they did here the magic words  ‘always be plenty of water for everyone’ and that was enough for them.
Giving the choice of plenty of water for everyone and brown water coming up their plug holes it was not a difficult decision.

They had to install the local systems they had been discussing for ages and the community as a whole would be able to harvest the water that was currently being lost.

But they needed help with the technology, someone or some body to show them how to set up and run a decentralised water system. Surely, they said, that should be the role of the water authorities.

But that meant changing the role of the water authority from a monopoly supplier of water to a support organisation.  They knew this would be a bit of a political battle and they had to win - they definitely did not want brown water coming back up the plug holes.  
Lillie smiled at the Doctor and asked him ‘well that all seems pretty sensible and straight forward, what was the big problem?’
Lillie plays football

‘You play football, don’t you’ he said to Lillie’. Now he knew full well that Lillie played football in a totally inimitable style, so this was not a question but a way of changing the subject from a delicate issue.  The Doctor was learning some of earth’s political skills.

Lillie’s style of playing football was to make up for any native lack of football skills by releasing an excess of energy whenever the ball approached - this excess of energy took the form of appearing to increase the number of legs to twelve and arms to eight with the net result that none of the opposing team players would go near her while she had the ball.

So she was placed in defence meaning she was nearer her own goal than the opponents.

But she really wanted to score a goal so she would kick the ball with gusto – but not much precision. It would fly off in some random trajectory which caused a bit of a problem - she would score more home goals than in the opposition’s goal - by a ratio of 5 to 0 in most matches.

The rest of the team tried to compensate by always passing to a member of the opposing team, understanding full well, that the opposition was far less likely to punt the ball between their home goal post than the over energetic Lillie.

In the end the team tired of this and confronted her in the change room -confronting being an earthly euphemism of hanging her by her feet, upside down in the shower and putting the cold tap on.  Whatever else you say about earthlings they are good at euphemisms.
‘Now this is a team game’, the rest of the team yelled and screamed at her.  ‘You must learn to pass the ball and play for the best interests of the team, not some wild hope to score a goal from the back of defence.’  A lesson she decided to learn after thirty minutes of freezing cold water running down her back. 
Water is a team game

‘Well it is a bit like that in the wonderful world of the politics of water, you have to be a team player and support your side or department.  For a water department to lose control of supplying water and actually let the people start managing their own water is like losing 20 to 0.
Before the Psychomat this would have been no problem, the water authorities had all the technology and expertise so it would have been no problem to get a good spin doctor to make up all sorts of very plausible reasons why they should maintain their monopoly on water.  They could talk about all the horrible diseases that people die from.
But these arguments did not work - people could see the brown water coming up their plug holes and knew that was not healthy.   They could all go to their Psychomat and check out the real truth.

At first the water authorities weren’t too bothered about all this - they had secure jobs, or at least thought they had secure jobs.  But the politicians were

more than bothered.  They knew that the very people who voted them in could just as easily vote them out and they all had Psychomats and would just look up the truth.  
And the politicians knew that they could cut off the salaries for the people in the water department and that people are much more willing to cooperate if their salary depends on cooperation.
And so the water authorities started to help people to catch the runoff water, temporarily store water in small lakes or ponds, pumping it to higher ground into reservoirs which held the water while it soaked into the ground.  They taught people how to recycle their waste water safely on their own property using micro organisms to break up all the fats and solids and turn them into valuable by products.

They helped show the people how to grow plants from water stored in underground reservoirs using wicking bed technologies and how to install soil moisture sensors and control technology required to manage irrigation in the community parks.

Of course they would have preferred to build more dams and centralised recycling plants but the Psychomats told the people that this was a very inefficient way of managing water - but they liked receiving their salary - so they were cooperative.

As Lillie said - it took a bunch of yokels - armed with knowledge from the Psychomat - to remind the Time Lords that administration becomes a self aggrandising beast which can kill all forms of innovation if it conflicts with the power and prestige, let alone financial success of the organisation.

 ‘Is that going to happen back on earth’ asked Lillie, not being too bothered about all that philosophising and moral contemplation but being highly concerned by a stream of brown water flowing out of the plug holes in her kitchen sink and all over the carpets.  Not a great one for the intellectual debate but no mistaking her practical orientation.

‘Well it is good news and bad news’ the Doctor, always one for the trendy catch phrase and a bit of drama.

The bad news

‘What’s the bad news’ she asked trying to appear to have some empathy for her species but really thinking that she did not want brown water coming up her sink.

‘Well the bad news is that global warming hit really hard, much worse than people expected.’   Well that’s not quite true, they knew it was coming so it was actually expected; it is just that earthlings are very good at pretending to themselves that bad things won’t happen to them. 
‘But eventually when the truth could not be escaped, people actually got around to the idea that global warming was not just something on the news they could switch channels on - but was making the water shortages worse - so they had to do something.’
‘Stop being all airy fairy’ demanded Lillie, never one to be deviated from the immediate and practical issues in life by the hypotheticals ‘ did the sewers get blocked and brown water flow into the kitchen sinks?’

‘Only in East Chime’ the Doctor teased her, he knew too well that any pretence of altruism was just a cover for a fear of brown water.

‘Well what about the good news’ Lillie was getting fed up with mental images of her mums Shepard’s pie floating in a sink of brown water.

The good news

Well a bunch of students had already seen the weaknesses of conventional search engines and in five years from when we left earth they launched their concept search engine, just like our Psychomat, but people still had to type in the questions.  It took earthlings another hundred years to get thought reading to work.
‘And what did you do to help’, asked Lillie.

Well I did send all the information down to an old mate who put it up on his web site – www.waterright.com.au
‘Did anyone look at it’ she wanted to know.

‘Well he sent emails to all the politicians and water managers, but they never read their own email and all their staff who read emails thought it was just a joke.  But a few communities got the message and had already got their systems working before brown water day.’

‘Brown water day’ she knew it.

‘Very lucky too, because all the other people died from gastro enteritis, but the small communities soon bred up - with controls of course - so they did not overpopulate the earth, and soon had a roaring business in supplying Alpha Centuria with chocolate which they traded for microbes which the Alpha Centurians had developed to recycle waste products into a useful resource.
‘Save the planet’ the slogans read ‘it’s the only one with chocolate’
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