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         From the reviews of The Big Necessity: 
         
 
          
 
         ‘The Big Necessity, a revealing global study that’s thoroughly researched and  written with both wit and moral seriousness, is so good that no lav should  be without a copy.’ Daily Telegraph
         
 
         
             

         
 
         ‘An invaluable insight into a vital issue.’ Financial Times
         
 
         
             

         
 
         ‘Righteously indiscreet and humane exploration of the global politics of  human defecation… George fundamentally believes that the way a society  disposes of human excrement is an indication of how it treats its humans.’  New Statesman
         
 
         
             

         
 
         ‘George passionately believes we should take her subject seriously instead  of being embarrassed by it… it will leave you grateful for our waterborne  sewage system in the UK.’ The Times
         
 
         
             

         
 
         ‘An excellent read with surprises at every turn – or should that be in every  U-bend?’ Popular Science
         
 
         
             

         
 
         ‘[An] extraordinary investigation… George has made a valuable  contribution to raising awareness about a crisis that causes more deaths  than TB, Aids or malaria.’ Herald
         
 
         
         
 
         
             

         

         ‘Strangely fascinating… Rose George travels widely in pursuit of the truth about toilets… There are plenty [of] enjoyable nuggets and anecdotes here.’ Literary Review
         
 
         
             

         
 
         ‘This an extraordinary study in part because it focuses on an issue which we rarely discuss, or even give much thought to. George puts that down to one-part embarrassment and one-part taking our comforts for granted. Flushing loos aren’t a luxury – they’re a basic human right.’ Independent on Sunday
         
 
         
             

         
 
         ‘George makes a good case for the way that even simple sanitation projects can transform people’s lives.’ Evening Standard
         
 
         
             

         
 
         ‘Crusading journalism.’ Metro
         
 
         
             

         
 
         ‘George’s anecdotal and highly readable account breaks through the wall of euphemisms we’ve built around this taboo subject.’ Time Out
         
 
         
             

         
 
         ‘An invaluable contribution.’ Guardian
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         Like an apartment where there’s kitchen, bedroom and bathroom. People see that and they want the same for themselves, a bigger house with different rooms for everything. They can’t have all that so they get the big necessity, a toilet.
 
         
             

         
 
         Sheikh Razak, slum toilet builder, Mumbai
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            INTRODUCTION

         
 
         Examining the Unmentionables
         
 
         I need the toilet. I assume there is one, though I’m at a spartan restaurant in the Ivory Coast, in a small town filled with refugees from next-door Liberia, where water comes in buckets and you can buy towels second-hand. The waiter, a young Liberian man, only nods when I ask. He takes me off into the darkness to a one-room building, switches on the light and leaves. There’s a white tiled floor, white tiled walls and that’s it. No toilet, no hole, no clue. I go outside to find him again and ask if he’s sent me to the right place. He smiles with sarcasm. Refugees don’t have much fun but he’s having some now. ‘Do it on the floor. What do you expect? This isn’t America!’ I feel foolish. I say I’m happy to use the bushes, it’s not that I’m fussy. But he’s already gone, laughing into the darkness.
 
         I need the toilet. I leave the reading room of the British Library in central London and find a ‘ladies’ a few yards away. If I prefer, there’s another one on the far side of the same floor, and more on the other five floors. By 6 p.m., after thousands of people have entered and exited the library and the toilets, the stalls are still clean. The doors still lock. There is warm water in the clean sinks. I do what I have to do, then flush the toilet and forget it, immediately, because I can, and because all my life I have done no differently.
         
 
         This is why the Liberian waiter laughed at me. He thought that I thought a toilet was my right, when he knew it was a privilege.
 
         It must be, when 2.6 billion people don’t have sanitation. I don’t mean that they have no toilet in their house and must use a public one with queues and fees. Or that they have an outhouse, or a rickety shack that empties into a filthy drain or pigsty. All that counts as sanitation, though not a safe variety. The people who have those are the fortunate ones. Four in ten people have no access to any latrine, toilet, bucket or box. Nothing. Instead, they defecate by train tracks and in forests. They do it in plastic bags and fling them through the air in narrow slum alleyways. If they are women, they get up at 4 a.m. to be able to do their business under cover of darkness for reasons of modesty, risking rape and snakebites. Four in ten people live in situations where they are surrounded by human excrement, because it is in the bushes outside the village, or in their city yards, left by children outside the back door. It is tramped back in on their feet, carried on fingers onto clothes, food and drinking water.
 
         The disease toll of this is stunning. A gram of faeces can contain 10 million viruses, 1 million bacteria, 1000 parasite cysts, and 100 worm eggs. Bacteria can be beneficial: the human body needs bacteria to function, and only ten per cent of cells in our body are actually human. But plenty are malign. Small faecal particles can contaminate water, food, cutlery and shoes, and be ingested, drunk or unwittingly eaten. One sanitation specialist has estimated that people who live in areas with inadequate sanitation ingest ten grams of faecal matter every day. Poor sanitation, bad hygiene and unsafe water – usually unsafe because it has faecal particles in it – cause one in ten of the world’s illnesses. Children suffer most. Diarrhoea – nearly ninety percent of which is caused by faecally contaminated food or water – kills a child every fifteen seconds. The number of children dead from diarrhoea over the last decade exceeds all people killed by armed conflict since the Second World War. Diarrhoea, says the UN children’s agency UNICEF, is the largest hurdle a small child in a developing country must overcome. Larger than AIDS, or TB, or malaria. It is estimated that 2.2 million people – mostly children – die from an affliction that to most Westerners is the result of a bad takeaway. Public health professionals talk about water-related diseases, but that is a euphemism for the truth. These are shit-related diseases.  
         
 
         In 2007, readers of the British Medical Journal were asked to vote for the biggest medical milestone of the last 200 years. Their choice was wide: antibiotics, penicillin, anaesthesia, the Pill. They chose sanitation. In poorly sewered nineteenth-century London, one child out of two died early. After toilets, sewers and hand-washing with soap became normal, child mortality dropped by a fifth. It was the largest reduction in child mortality in British history. In the poor world, proper disposal of human excreta – the process which is given the modern euphemism of ‘sanitation’ – can reduce diarrhoea by nearly forty per cent. (Though ninety per cent of most sanitation-related budgets go on water supply, providing more or cleaner water only reduces diarrhoea by sixteen to twenty per cent.) Harvard University geneticist Gary Ruvkun believes the toilet is the single biggest variable in increasing human life-span. Modern sanitation has added twenty years to the average human life. Good sanitation is also economically sensible. A government that provides adequate sanitation saves money on hospital visits avoided, does not lose labour days to dysentery or workers to cholera. Where good sanitation exists, people are wealthier, healthier and cleaner.  
         
 
         When sanitarians talk about history, their timeline usually begins on a Friday morning in 1854, when Dr John Snow, a doctor in Soho, removed the handle from a water pump in Broad Street, because he was the first to understand that cholera was travelling in excrement that got into the water supply, and the awful consequences of this fact (in 1849, cholera killed over 50,000 people nationwide). Sewers followed; flush toilets flourished. By now, modern living provides nearly everyone with one or several magic disposal units that make excrement disappear and that act as a barrier between humans and their potentially toxic waste. Every city has sewers that take it away to who knows where, where a bigger disposal unit does with it whatever it does, out of sight and hopefully without smell. Sanitation is what modern cities are built on and how they can function with so many people living so closely together, without the consequences that the plastic-bag defecators know too well, because it cripples their guts and kills their children.
         
 
         Rich toileted people; poor toiletless masses. Life, luxury and health for the privileged. Disease and death and business as usual for the poor. This is the assumption the Liberian waiter relied on to make me feel embarrassed. He was entitled to it, because he was a refugee, and diarrhoea probably kills more refugees – in camps, on the run – than soldiers or guerrillas. But he was mistaken.
 
         
             

         
 
         In the spring of 2007, the city of Galway, on the west coast of Ireland, held its annual arts parade. Galway has a reputation as a cultural centre. It has a good university. It has nice benches in pleasant parks, including one on which I once sat and watched, dumbly, as a hand snaked over and stole my backpack, then listened as a crowd of shouting men immediately spilled out of a nearby pub and set off in pursuit of the thief out of the goodness of their Guinness-filled hearts.
 
         I have good memories of Galway, but I’m glad I wasn’t there that year, because the newest addition to the Galway Arts Parade was a man in a green fuzzy costume with many arms and one eye. He had been given the name Crypto, and anyone who had been in Galway for the previous five months would have needed no further introduction, because Crypto was the reason that a world-class cultural city was living with the conditions familiar to any inhabitant of the world’s worst  slums. Crypto was a big cuddly version of a parasite called cryptosporidium,  a disease-causing protozoa – a single-celled, amoeba-like  organism – that can travel in faeces. For five months and counting,  Crypto and his billions of cousins had been the reason that a rich and  developed city in a rich and developed country had no drinking water.  A cultural centre of Europe, in a land wealthy enough to be nicknamed  the Celtic Tiger, was forced to issue boil-water notices more familiar in  places of poverty and dust where children die young.
         
 
         It had begun in early March, with reports of persistent stomach  aches and diarrhoea. There were hospitalizations, of the vulnerable  (the old, the young, the immuno-suppressed) and there was  bewilderment as to the cause. Something had polluted the drinking-water  supply of Lough Corrib. First the cows were blamed. They  must have been defecating nearby. Then it was the farmers; run-off  from their pesticide-treated fields could have polluted the water.  Then someone began to suspect sewage. Initial tests found that most  infections were caused by cryptosporidium hominis, which passes  from human to human. An investigative programme on Ireland’s  national radio station found that levels of cryptosporidium in effluent  discharged into the lough from Oughterard sewage works were 600  times levels permitted in neighbouring Northern Ireland.
         
 
         Two facts about Galway’s cryptosporidium crisis held my  attention. First, that the scandal didn’t reverberate beyond Ireland’s  borders, though an advanced society that had supposedly known  how to dispose of its sewage for nearly 150 years was suddenly  unable to provide its citizens with water uncontaminated by faeces.  Second, that it was not unexpected. After the outbreak was publicized,  the people of Ennis, the seat of County Clare, did some crypto  one-upmanship. You may have had no water for five months, they  said, but we haven’t had any for two years (and they won’t have any  until 2009, when a water treatment plant should be completed). A fifth of Ireland’s towns are at high risk of crytosporidium infection, according to the national environmental protection authority. Nearly half the country treats its sewage only to primary levels, which involves nothing more taxing than screening out the lumps and discharging the rest. And Ireland is not the only rich country with an infrastructure more suited to a poor one.
         
 
         Milan, Italy’s cultural capital, has a world-class opera house, La Scala, and is an international fashion capital, but until shamefully recently, it couldn’t manage to do anything with its sewage but discharge it raw and dangerous into the suffering river Lambro. The city finally built its first treatment plant three years ago, possibly spurred by a threat from the European Union of being fined $15 million a day for contravening a waste disposal directive. This is ironic, considering that Brussels, the wealthy and powerful city that serves as the EU’s administrative seat, only began to build a treatment plant for its own sewage in 2003. Before that, it sent the waste of all those diplomats, bureaucrats and clever, competent people into a river, and those clever, competent people didn’t question it. In the United States, cryptosporidium in Milwaukee’s drinking water made 400,000 people sick and killed more than 100. It was the biggest water-contamination disease outbreak in US history, and it happened in 1993, over a century after the city fathers of America installed pipes to bring clean water to their citizens, and sewers and treatment plants to take the foul water away. But to where? Milwaukee discharges treated sewage effluent – treated to remove some things, but not pharmaceuticals or all pathogens – into Lake Michigan, which also supplies its drinking water. Sometimes it discharges raw sewage too. Since 1994, 935 million gallons of ‘full-strength, untreated sewage’ have been poured into the lake’s waters. This is not illegal. In fact, it’s what the system is designed to do if too much storm-water overloads storage capacity at treatment works.
         
 
         Ninety per cent of the developing world’s sewage ends up  untreated in oceans, rivers and lakes, but sanitary cities supplied with sewers and treatment plants contribute their fair share. Sanitation in the Western world is built with pipes but on presumption. Despite the technology, the engineers and the ingenuity of modern sanitary systems, despite the shine of progress and flush toilets, even the richest, best-equipped humans still don’t know what to do with sewage except move it somewhere else and hope no-one notices when it is poured untreated into drinking-water sources. And they don’t.
         
 
         
             

         
 
         In 2006, I wrote a series on sewage for the online magazine Slate. Later, I found a comment that a reader left on the discussion page. ‘Someone at Slate a scat freak? Is this all some giant experiment to see if we have no sense of class or dignity?’ It made me smile but it wasn’t surprising. I’ve spent many months now answering the question of why I’m writing a book like this. The interrogation happens so often, my responses have become routine.
         
 
         First I establish that I am no scatologist, fetishist or coprophagist. I don’t much like toilet humour (and by now I’ve heard a lot of it). I don’t think 2.6 billion people without a toilet is funny. Then, I tailor my answers and language to the social situation – still managing to spoil many lunches – and by explaining the obvious. Everyone does it. It’s as natural as breathing. The average human being spends three years of life going to the toilet, though the average human being with no physical toilet to go to probably does his or her best to spend less. It is a human behaviour as revealing as any other about human nature, but only if it can be released from the social straitjacket of denial. Rules governing defecation, hygiene and pollution exist in every culture at every period in history.
 
         It may in fact be the foundation of civilization: what is toilet training if not the first attempt to turn a child into an acceptable member of society? Appropriateness and propriety begin with a potty. How a society disposes of its human excrement is an indication of how it treats its humans too. Unlike other body-related functions like dance, drama and songs, wrote the Indian sanitarian Dr Bindeshwar Pathak, ‘defecation is very lowly’. Yet when discussing it, he continued, ‘one ends up discussing the whole spectrum of human behaviour, national economy, politics, role of media, cultural preference and so forth’. And that’s a partial list. It is missing biology, psychology, chemistry, language. It is missing everything that touches upon understanding what the American development academic William Cummings called ‘the lonely bewilderment of bodily functions’.
         
 
         If my questioner is religious, I say that all the world’s great faiths instruct their followers how best to manage their excrement, because hygiene is holy. I explain that taking an interest in the culture of sanitation puts them in good company. Mohandas K. Gandhi, though he spent his life trying to rid India of its colonial rulers, nonetheless declared that sanitation was more important than independence. The great architect Le Corbusier considered the toilet to be ‘one of the most beautiful objects industry has ever invented’ and Rudyard Kipling found sewers more compelling than literature. Drains are ‘a great and glorious thing,’ he wrote in 1886, ‘and I study ’em and write about ’em when I can.’ A decent primer on sanitary engineering, he wrote, ‘is worth more than all the tomes of sacred smut ever produced’. Anton Chekhov was moved to write about the dreadful sanitation in the Far-Eastern Russian isle of Sakhalin. And Sigmund Freud thought the study of excretion essential and its neglect a stupidity. In the foreword to Scatologic Rites of All Nations, an impressive ethnography of excrement by the amateur anthropologist and US army captain John Bourke, Freud wrote that ‘to make [the role of excretions in human life] more accessible… is not only a courageous but also a meritorious undertaking’.
         
 
         Solving sanitation is also a noble pursuit, if the amount of royals who are interested in it is an indication: Prince Charles of the House of Windsor cleans his wastewater naturally by sending it slowly  through a pond filled with reeds. King Bhumibol of Thailand holds a  patent for a wastewater aerator, making him the only patent-holding  monarch in the world. Prince Willem-Alexander of Orange, heir to  the Dutch throne, leads the UN’s sanitation advisory body. It takes a  brave academic to address it, but the ones who do rise to the  occasion, producing papers like My baby doesn’t smell as bad as yours:  The plasticity of disgust, by the psychologists Trevor Case, Betty  Repacholi and Richard Stevenson; or The Scatological Rites of Burglars  by Albert B. Friedman, a noted professor of medieval literature, who  must have been tickled to learn that the housebreaker’s habit of  leaving a foul deposit is probably an ancient custom, and was alluded  to in seventeenth-century German literature.
         
 
         If the cultural standing of excrement doesn’t convince them, I say  that the material itself is as rich as oil and probably more useful. It  contains nitrogen and phosphates which can make plants grow and  also suck the life from water, because its nutrients absorb available  oxygen. It can be both food and poison. It can contaminate and  cultivate. Millions of people cook with gas made by fermenting it. I  tell them I don’t like to call it ‘waste’, when it can be turned into  bricks, when it can make roads or jewellery, and when in a dried  powdered form known as poudrette, it was sniffed like snuff by the  grandest ladies of the eighteenth-century French court. Medical men  of not too long ago thought stool examination a vital diagnostic tool  (London’s Wellcome Library holds a 150-year-old engraving of a  doctor examining a bedpan and a sarcastic maid asking him if he’d  like a fork). They were also fond of prescribing it: excrement could  be eaten, drunk or liberally applied to the skin. Martin Luther was  convinced: he reportedly ate a spoonful of his own excrement daily,  and wrote that he couldn’t understand the generosity of a God who  freely gave such important and useful remedies.
         
 
         This may seem like quackery, except that the faecal transplant is becoming an increasingly common procedure in modern medicine,  used to treat severe bacterial infections such as clostridium difficile,  known by tabloids as a ‘superbug’ because of its resistance to many  antibiotic remedies. For the worst-suffering cases, doctors can now  prescribe an enema – mixed with milk or saline solution – of a close  relative’s disease-free faeces, whose bacterial fauna somehow defeat  the superbug with dramatic effect. (Ninety per cent of patients given  faecal transfusions recover.) An eighty-three-year-old Scottish granny  called Ethel McEwen, freshly cured by a dose of her daughter’s faeces,  said it wasn’t much different from a blood or kidney transplant, and  anyway, ‘it’s not like they put it on a plate and have you eat it. You  don’t ever see or smell a thing.’
         
 
         My sales technique nearly always worked. One evening over beer,  an Indian novelist asked with seemingly bored politeness what I was  working on, then talked for an hour of New Zealand ‘long-drops’  (deep pit latrines) and whether it is acceptable to answer the phone  while on the toilet, a modern question of etiquette that defeats me.  My neighbour’s elderly mother reminisced about the outdoor privy  she had as a child, and about the man who called to collect the urine,  which he then sold to tanners, and she sounded like she misses both.  Pub conversations regularly took a toilet turn: one regular greeted me  one day by saying that he only ever urinated sitting down. An expression  of relief crossed his face, before he turned back to his pint.
         
 
         To research The Bathroom, an exhaustive exploration of human  toilet habits, the architect Alexander Kira surveyed 1000 Californians.  In an article he wrote for Time headlined ‘Examining the  Unmentionables’, Kira said, ‘Once people got talking about  bathrooms they couldn’t stop.’
         
 
         
             

         
 
         The toilet is a physical barrier that takes care of the physical dangers  of excrement. Language takes care of the social ones. In The Civilizing  Process, the anthropologist Norbert Elias charts the progression of human defecation from a public, unremarkable activity – it was  considered an honour to attend monarchs seated on their commodes  – to a private, shameful one, done behind closed doors and, except  in China, never in company.
         
 
         Newspapers are fond of anointing last taboos, but in modern,  civilized times, the defecatory practice of humans is undeniably a  candidate. Sex can be talked about, probably because it usually  requires company. Death has once again become conversational,  enough to be given starring roles in smart, prime-time TV dramas. Yet  defecation remains closed behind the words, all chosen for their clean  association, that we now use to keep the most animal aspect of our  bodies in the backyards of our discourse where modernity has  decided it belongs. Water closet. Bathroom. Restroom. Lavatory.  Sometimes, we add more barriers by borrowing from other people’s  languages. The English took the French toilette (a cloth), and used it  first to describe a cover for a dressing table, then a dressing room,  then the articles used in the dressing room, and finally, but only in  the nineteenth century, a place where washing and dressing was  done, and then neither washing nor dressing. (They also borrowed  Gardez l’eau, commonly shouted out before throwing the contents of  chamber pots into the streets, and turned it into ‘loo’.) The French, in  return, began by calling their places of defecation ‘English places’  (lieux à l’anglaise), and then took the English acronym WC instead.  The Japanese have dozens of native words for a place of defecation,  but prefer the Japanese-English toiretto. You have to go back to the  Middle Ages to find places of defecation given more accurate and  poetic names: many a monk used a ‘necessary house’. Henry VIII  installed a House of Easement at his Hampton Court Palace. The  easiest modern short-hand for the disposal of human excreta –  sanitation – is a euphemism for defecation which is a euphemism for  excretion which is a euphemism for shitting. This is why the young  boy hero of Dr Seuss’s It’s Grinch Night can ask for permission ‘to go to the euphemism’. This is why the only safe place for modern  humans to talk about defecation is in the unthreatening embrace of  humour, and why the ordinary, basic activity of excretion has been  invested with an emotional power that has turned a natural function  into one of our strongest taboo words.
         
 
         Our disgust with shit seems deep and sure, as potent as the swear  words which get their power from it. There are good biological  reasons for this. Faeces are unpleasant. Outside the sexual fetish  world of coprophagy, no-one wants to smell, feel or touch them  (including me). But the power of our taboo words is modern. Church  words used to hurt much more. The diminished power of ‘damn’  explains why the climax of Gone with the Wind is always a bit of a  puzzle. When church influence weakened, the products of the body  – which Puritan influence has successfully turned into a foul,  shameful thing – stepped in instead to give us our worst words. There  must be something wrong with it, after all, when all we do is get rid  of it as fast as possible.
         
 
         Meanwhile, a plentiful supply of euphemisms can serve as  linguistic stand-ins. The cognitive scientist Steven Pinker lists a dozen  categories of euphemism, including taboo (‘shit’), medical (‘stool’,  ‘bowel movement’) and formal (‘faeces’, ‘excrement’, ‘excreta’, ‘defecation’,  ‘ordure’). The category that is missing is ‘conversational’. There  is no neutral word for what humans produce at least once a day,  usually unfailingly. There is no defecatory equivalent of the inoffensive,  neutral ‘sex’.
         
 
         I wish that ‘shit’ didn’t shock. It is a word with noble roots,  coming from a family of words that also contains the Greek skihzein,  the Latin scindere or the Old English scitan, all meaning, sooner or  later, to divide or separate. (Science is the art of distinguishing things  by knowledge.) I use it, sometimes, because of a frustration with all  those euphemisms. Faeces is the Latin word for dregs and only took  on its modern meaning in the seventeenth century. Any proponent of ecological sanitation – the re-use, via composting or some other  means, of human excrement – will object to a potentially powerful  and inexhaustible fertilizer being thought ‘the most worthless parts’.  They also object to ‘waste’, because it derives from the Latin for  ‘uncultivated’, and because it shouldn’t be wasted.
         
 
         But mostly I use the word because throughout my travels the  people who deal with things best are the ones who are not afraid of  it. In the words of Umesh Panday, a Nepali sanitation activist, ‘just as  HIV/AIDS cannot be discussed without talking frankly about sex, so  the problem of sanitation cannot be discussed without talking frankly  about shit’.
 
         
             

         
 
         One evening in Bangkok, I attend a party. It’s the end of a long day,  and the Toilet Party is supposed to calm spirits and foster connections,  because it is being held as part of the World Toilet Organization’s  2006 Expo. The Thais treat the conference with respect,  perhaps because of their beloved king’s interest in wastewater  aerators: a couple of hundred Thai delegates have been summoned  from various government departments, from all over the country.
         
 
         On the stage, traditional Thai dancers, with tapering fingers and  extreme beauty, manage to glide with a serenity undiminished by the  toilets that serve as a backdrop. As the entertainment proceeds, the  attendees mingle over buffet food. A Japanese man who speaks no  English, but who proffers a business card declaring himself a  ‘household paper historian’, tries to converse with a world authority  on public toilets, who speaks no Japanese. The man in charge of  Bangkok’s sewage disposal has an earnest discussion with a Sri  Lankan who has spent two years building low-cost latrines for  tsunami victims. A man with a moustache introduces himself as a TV  star in Malaysia. He’s a TV cop. ‘Actually, the Malaysian equivalent of  Starsky, as in Hutch.’ Here, over canapés, is everything that intrigues  me about this hidden human activity. Dedicated people, derided but determined, toasting their unheralded efforts to solve the world’s  biggest unsolved public health crisis, because who else, outside this  world, will do it for them?
         
 
         By the time of the party, I have had a professional curiosity in  human excreta disposal for several months. I’ve noticed something  strange happening. I read a piece about the Austrian director Michael  Haneke in the New York Times and he suddenly says, out of nowhere,  ‘We have a saying in Austria: we are already up to our necks in  sewage. Let’s not make waves.’ I turn on the TV with no programme  in mind and find a documentary about W.H. Auden, and the first  talking head is saying how Auden’s guests were only allowed one  sheet of toilet paper because any more was wasteful (I liked Auden  already; I like him more now I know this). On a train travelling  through France one day, I become immersed in a book for hours. The  first time I look up and out of the window, I see a sewage treatment  plant in the middle of a green field. Psychologists call this a perception  filter. Once you notice something, you notice it everywhere. Our  most basic bodily function, and how we choose to deal with it, leaves  its signs everywhere entwined with everything, as intricately intimate  with human life as sewers are with the city. Under our feet, at the edge  of sight, but there.
         
 
         Once I start noticing, I can’t stop. And once I start meeting the  people who work in this world – who flush its sewers and build its  pit latrines; who invent and engineer around our essential essence, in  silence and disregard – I don’t want to. I’d rather follow Sigmund  Freud, who wrote that humanity’s ‘wiser course would undoubtedly  have been to admit [shit’s] existence and dignify it as much as nature  will allow’. So here goes.
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               East 21st Street, between Broadway and Park Avenue – New York City Department of Environmental Protection
               

            

         

      

      
    

  
    
      
         
         

         
            1. IN THE SEWERS

         
   
         The Art of Drainage
         

         Beside a manhole in an East London street, a man called Happy hands over the things that will protect me in the hours to come. White paper overalls, with hood. Crotch-high waders with tungsten-studded soles that will grip but won’t spark. A hard hat with a miner’s light. Heavy rubber gloves, oversized. A ‘turtle’ – a curved metal box containing an emergency breathing apparatus – to strap around my waist, along with a back-up battery. Finally, a safety harness that Happy helps me buckle with delicacy, as it loops through my legs near my groin. It’s tight but comfortable, and has the side benefit for male wearers of making all men seem rather well-endowed. The harness will be the only means of dragging me out from the sewer I am about to descend into, where the hazards include bacteria and viruses such as hepatitis A and B and C, rabies and typhoid, and leptospirosis (‘sewer workers’ disease’) that can be caught from rat urine, and in its severe form causes vomiting, jaundice and death.
         

         There are also the gases. Methane, obviously. Hydrogen sulphide, known as sewer gas, which forms when organic matter decomposes in sewage, smells like rotten eggs and kills by asphyxiation. And whatever fumes arise from whichever effluents London’s commercial businesses have chosen to pour down their drains and toilets today, with proper warning or not. The greatest danger is the flow, which can be increased suddenly and rapidly with rainfall, so a stream becomes a torrent, and one that can contain anything that has been put down it that day, from two-by-fours to pieces of 4x4s. Sewer workers have always died on the job, and they still die, no matter how advanced the infrastructure. In March 2006, Minnesota workers Joe Harlow and Dave Yasis drowned in the St Paul sewer system when a rainstorm came on suddenly.
         

         Water can be dangerous in other ways: sugar manufacturers, for example, send into the sewer the boiling water that they clean their vats with. Underground, it turns into steam and can react badly with other gases in the system. Sewers that are known to be especially hazardous are ranked C-class, and cannot be entered without special permits. Though the men accompanying me have worked in the sewers for decades, they cannot know every inch of a vast network nor what is likely to be discharged into it. Some sewers haven’t been visited in fifteen years. It’s best to be prepared. And indemnified: a paper-suited man thrusts a form at me, as I struggle with my crotch-high waders (items of clothing that would make members of the online Yahoo sewer-boots fetish group – which does exist – speechless with one emotion or another). He says, ‘Sign this,’ and gives me no time to read it. ‘Don’t worry,’ he says, with no smile. ‘It just means if you collapse, I get all your money.’ This is flusher humour. It helps in a hard job, and there will be more of it.
         

         Half a dozen men stand around the manhole. They match well enough the London journalist Henry Mayhew’s description of their predecessors in 1851: ‘Well-conducted men generally, and for the most part, fine stalwart good-looking specimens of the English labourer’, though the size of their paunches shows that they’ve moved on from the traditional sewerman’s tipple of rum to beer. They all seem to have very white teeth.
         

         My escorts include one consultant, one senior engineer and several wastewater operatives. Their names are Dave and Keith and Rob and Happy, but in the language of those who work in the city’s sewers, they’re all flushers. The name is no longer used officially, because it describes the job in times past when men waded into the silt of a sewer and dislodged blockages with brooms and rakes, and opened inlets to flush river water into the tunnels to nudge the flow down into the Thames. They’re wastewater operatives now, but they do what the flushers did: they keep the flow flowing.

         Their equipment is better than the heavy blue overcoats and wick lamps that flushers used a century ago, but the men are fewer. If you look at the sewer systems of great cities, you’ll start to think there’s something wrong with the maths. New York’s 6000 miles of sewers are served by 300 flushers. Paris has 1500 miles and 284 égoutiers. The mightiest network of any metropolitan city is London’s. It is so mighty, no-one knows how big it is. Thames Water, the private water utility that serves London, has 37,000 miles of sewers in its whole catchment, but that extends 80 miles from Central London to Swindon. As for the length of the sewers under the metropolis, there was no precise answer to be had, beyond ‘a lot’. The number of flushers is a less slippery figure. At the time of my visit, it was thirty-nine. Thames Water claims more efficient equipment has reduced manpower needs. The flushers see it differently, muttering about outside contractors doing the job that only they know how to do best, and about asset-stripping in the boardroom. There were personnel cuts after water companies were privatized in 1989, and Thames Water is now onto its third owner in nineteen years. Debates rage still about the wisdom of privatizing companies responsible for providing, in many eyes, an essential public good which costs money to clean and supply.
         

         All the flushers know is that they’re heading towards retirement, that the sewer knowledge they carry in their heads is irreplaceable (and unwritten), and that they could use some more staff, though only men like themselves. Sewers have always been a man’s world. In London, they’re a white, working-class man’s world. There are few jobs left that are as monochrome and mono-sexual. There are female engineers who do sewer surveys, sometimes. But no-one can remember a woman applying to be a flusher. Even black-cab drivers – who share the banter, skin colour and accents of the flushers – have reluctantly welcomed some women. But the flushers are not cab drivers, and they’ve chosen, over the mapped roads above, these mostly unmapped and significantly more dangerous conduits, thoroughfares and bypasses below.
         

         The boundaries of this world are trunk sewers and brick, but they’re also the exclusivity of a marginalized occupation. In a scene from Boys from the Brown Stuff, a BBC documentary on flusher life, a new flusher tries to chat up a young woman outside a nightclub. He makes the mistake of telling her what his job is. The scene looks set up but her disgust is genuine. ‘Does it involve faeces and such? I’m glad I didn’t get you to buy me a drink then.’
         

         
             

         

         It’s 10 p.m. now. Night is a good time to enter sewers, when businesses – which contribute the biggest volume of waste – have closed. Night is when dangerous sewers are as safe as they can be. This first sewer is safer still, because the flow has been diverted to allow us access. It would only be a metre or so high normally because the Fleet sewer, formed when the filthy Fleet river was enclosed with brick, isn’t one of the bigger ones. Some tunnels are several metres in diameter and wide enough to drive a Mini through. Some are barrel-shaped, some shaped like Wild-West wagon canopies. The Fleet is a brick egg. (Elliptical shapes are strong and encourage the flow of water.)
         

         In the Fleet, we are to hunt for leaks. Water systems always leak. In 2006, Thames Water lost 915 million litres of clean water from its drinking-water pipes, an amount that a City of London inquiry thought was ‘staggering’. The job tonight is to see whether water is leaking into the sewers from drinking-water pipes nearby. Rob Smith is my guide. He’s a tall, powerful-looking man, not far from retirement, who spent twenty years building tunnels before moving into sewers. Both his chosen occupations probably explain his decision to live on the coast while working in London, a commute of a few hours a day. He likes fresh air.
         

         Smith is now a senior engineer, a few rungs on the wastewater ladder above a flusher, and he doesn’t need to go into the sewers any more. But he says, ‘I can’t be responsible for the safety of my men without knowing the environment.’ So down he goes, regularly enough, sometimes with a journalist or prince in tow. Thames Water runs open days at its Abbey Mills pumping station where visitors are served sandwiches and tea then led into the trunk sewer below. (It is thought sensible to serve food before sewers, not the other way around.) Smith has seen all sorts. ‘Prince Charles came once, down the sewers. We’ve had Lords and Ladies. They’re all the same once they get down there. If anything happens, and someone needs to be pulled out, nobody gets priority. A sewer is a great leveller.’

         
             

         

         Smith enters first, nimble and fast down the ladder. I romantically assume he’s gone before me because his nose can sense danger. But he has lost much of his sense of smell from hydrogen sulphide exposure. This is annoying above ground but potentially lethal beneath it. Smith’s fatigued nose will be backed up by his turtle.

         My best defence is a big, long rope that links my harness to a hoist above. A line of life. I’m glad of it, being so weighed down with turtle and tungsten that a stride over to the manhole takes twice the effort. I follow instructions: sit on the pavement. Swing legs over onto the ladder. Grip the manhole cover for purchase. Go down, as slowly as possible. Really, really slowly. ‘Take your time!’ the flushers shout down, because I am precious cargo. ‘No-one gets killed in my sewers,’ Smith says. ‘Not in, under or above them. It causes a hell of a lot of paperwork.’
         

         The ladder is rusty and damp. The rungs are far apart. I’m apprehensive, waiting to be hit by a stink, but nothing comes. ‘That’s what people do,’ says Smith. ‘They get down, take a sniff, say, “Is that poo?” I say yes. They say, “It doesn’t smell much does it?” They think that because when they go to the toilet, it smells, that this will too. They think it’ll smell like three million toilets.’ But this is not a bad smell. It’s musty, cloying and damp, but it doesn’t stink. It’s diluted, after all. Without water, the average human produces 35 kilograms of excrement and 500 litres of urine a year. Add toilet flushes, and the total jumps to 15,000 litres. Thanks to the WC, the flow is ninety-eight per cent water.
         

         Down below, I am unhooked. My safety now depends on the monotonous beeps of the turtle, which signal safe air, and on the men in front and behind me. They set off with the walk of the flusher and I do my best to copy. The sewerman does not walk like an ordinary man. Lifting the feet, as a normal gait requires, risks kicking up the flow and splashing foul water on yourself or your workmate. For this reason, and to get better purchase on slimy brickwork, it’s better to glide. Feet close together; buttocks clenched (as tightly as the lips, which are best kept pursed to defend against splashes); smallish steps. It’s mincing that manages to be macho. I try to glide satisfactorily while I take in the sights. There are bricks, shadows and light. There is a surprising amount of beauty, which explains why sewers have their obsessive fans, and why they are so beloved of filmmakers. What lighting director wouldn’t want to rise to the task of shadowing a Harry Lime in black, white and grey menace?
         

         The men have their eyes cast upwards, looking for the incursion of leaked water. Mine look the other way, into the stream. I am nervous about what I might see and curious about what I might recognize. There’s a floating, bloated tampon. There goes part of a polystyrene cup. I find myself peering for brown solids, alert and excited, like a kid with a fishing rod. In olden days, sewers had hunters called toshers. They moved into the sewers from the banks of the river, in search of discarded riches. Sometimes they found gold; sometimes they lost their lives. There are still sewer hunters today, and there is cause: the flushers find all sorts in the flow. Bits of motorbikes (easily shoved down a two-feet wide manhole), prams, goldfish. Coins, sometimes, and jewellery. Cell phones by the hundred (one recent survey concluded that 850,000 handsets a year are inadvertently flushed down British toilets). That’s all due to haplessness; there’s also ignorance. Wastewater utilities have had a long-running ‘Bag it and Bin it’ campaign to educate people about what they shouldn’t flush. The list includes condoms, tampons and applicators, sanitary towels, panty liners and backing strips, facial and cleaning wipes, nappies, incontinence pads, old bandages, razor blades, syringes and needles, colostomy bags, medicine, toilet roll tubes and tights. Bras are also unwanted: in June 2007, a bra and knicker set flushed down a toilet clogged sewers in County Durham, collapsed a road and caused £15,000-worth of repairs. ‘Throwaway society,’ says Smith. ‘My goldfish has died? Throw it down the toilet. My hand grenade doesn’t work? Throw it down the toilet.’
         

         Hand grenade? It belongs in Smith’s best sewer anecdote, which he has told before and will tell again. He was working with a gang in the mid-level sewer near Greenwich when a flusher handed something to him. It was filth-encrusted but then he made out its shape through the muck. ‘I thought, oh shit.’ He couldn’t see if the grenade was live, but if it had been, it could have blasted a hole up to the sewer above. The gang would either be blown up or drown or both. Smith climbed up the ladder one-handed, having warned the lads above, who disappeared. He lobbed it down an embankment and hoped for the best. ‘The next day,’ he says, ‘a policeman phoned to ask me why I’d done that. I said, I didn’t have a choice. I asked him if it had been live, and he said, “You don’t want to know,” so I presume it was.’
         

         I love sewer anecdotes as much as the men like telling them. They are rich and funny, with a spirit mined from working at extremely close quarters – flushers have to pull and push each other in tight spots, in splendidly intimate isolation – in a job that gets only mockery and disregard from the public. The jokes are revenge. The writer Sukhdev Sandhu met a flusher who ‘remembers the night he emerged from a sewer at Leicester Square dripping of filth and shit only to find a young woman tourist peering at him. He held out his hand. “Smell that. That’s Canal No. 5, that is.”’

         Humour helps because the work is hard. The pay isn’t great, there are shampoo bills, and then there are the daily grievances like cotton wool buds. ‘They are the bane of our lives,’ says Smith. ‘If someone had searched for something that could clean your ear and also stick perfectly in the 6mm holes of [a filter] sieve, they couldn’t have done better.’ He shines his light on a pipe mouth to one side, encased with something I can’t recognize, dripped solid like stalactites. ‘Concrete. Unbelievable. Someone’s just poured liquid concrete down a drain.’ The liquid has now hardened, embracing and defeating the black pipe it arrived down, a sign of short-sighted selfishness.

         The men stop to shine light at roof bricks, searching for cracks. While they look at the bricks with a purpose, I just look at the bricks. Smith is proud of them. ‘If you had a garden brick wall,’ he says, ‘think of the condition it would be in after fifty years. These are over a hundred years old, and they have sewage flowing through them constantly.’ He gives them his considered engineer’s opinion. They are ‘in pretty good nick’.

         This sewer is relatively young at a century old. The core of London’s sewer network was built between 1858 and 1866 by a man whose name is now venerated only amongst flushers and historians, though he was probably the greatest of the famed Victorian engineers such as Isambard Kingdom Brunel, bridge-builder, or the locomotive-designing Stephensons. The man who built London’s sewers, though, is as obscure as the network he constructed.
         

         
             

         

         Since its beginnings as a trading centre on a useful river, London dealt with its excrement as other settlements did, with what is known today as ‘on-site sanitation’. In short, this meant that its citizens generally did their business in a designated, confined place. It was a private matter unregulated by any authority (and done mostly in a privy, from the French word privé). Privies were used alongside cesspools and middens (dung heaps). The cesspools were designed to leach their liquids into the soil, leaving the solids to be collected by ‘gong-fermors’ (a corruption of ‘gunge farmers’) and sold to farmers as manure. It was a sensible system with much to admire. Nothing was wasted; everything was recycled. The nutrients ingested by humans in food were taken from their cesspits and placed back into land that would grow more food, which would be consumed by more humans, who would in turn produce more useful ‘waste’. It was a harmonious recycling loop that also managed to be lucrative. It satisfied the demands of nature and of capitalism. But it did not work perfectly.  
         

         The private matter of excretion spilled into public life in many ways. There were unemptied, overflowing cesspools, like the one in which Samuel Pepys trod in 1660, when he ventured into his cellar to find it filled with the contents of his neighbour’s privy. There was the common practice of slopping out, when chamber pot contents were flung from windows in the early morning, which made for unpleasant streets, especially since pavements were not common. There is a theory that the popularity of high heels dates from this time, something that might amuse the Yahoo sewer-footwear fetish group, as would the fact that the uppers of Parisian sewer waders were popular with boot-makers. They valued the leather – hardened by contact with fats and acids in sewage – and turned it into ankle-boots for fashionable ladies who remained happily ignorant that their new purchases had spent years wading through the most unfashionable muck.
         

         By modern standards of smell and hygiene, London was disgusting. So was everywhere else. Over the Channel in Paris, contemporary accounts tell of grand aristocrats regularly soiling the corridors at Versailles and the Palais Royal. At Versailles, the garden designer Le Nôtre deliberately planted tall hedges to serve as de facto toilet partitions. The eighteenth-century writer Turneau de la Morandière described the Versailles of Louis XV as ‘the receptacle of all of humanity’s horrors – the passageways, corridors and courtyards are filled with urine and faecal matter’. Waste matters in the Kremlin were no better, and toilet facilities only improved because it was feared all that excreta would corrode the gold.
         

         Nonetheless, London and Paris both continued on their smelly way until population growth intervened. With industrialization and rural migration, London grew from 959,000 residents in 1801 to 2.3 million in 1851, making it the largest city in the world. The on-site system could no longer cope. There was too much waste to dispose of and inflation didn’t help: the cesspool emptying fee was by now a shilling, twice the average labourer’s daily wage. Also, the gradual introduction of the flush toilet increased the amount of water to be dealt with. Faced with expense and hassle, people did what people still do, and illegally dumped their cesspool contents into the nearest pond, river or sewer.

         London had had sewers for centuries. Henry VIII had issued the first Bill of Sewers in 1531, which gave ‘the loving Commons’ the powers to appoint Sewer Commissioners, Tudor environmental health inspectors who inspected drains and gutters. But neither the commissioners nor the sewers they protected were concerned with human excreta. The word ‘sewer’ either derives from ‘seaward’, according to one source, or, according to the compilers of the Oxford English Dictionary, from the Old Northern French seuwire, meaning ‘to drain the overflow from a fish pond’. Somehow, in a way obvious only to etymologists, seuwire in turn derived from the Latin ex [out of] and aqua [water]. Sewers have always been a carriage for dirtied water, but the degree and manner of dirt has changed. The modern assumption that sewers carry sewage is relatively new, as is the presumption that waste and water have always gone together.
         

         There were some in antiquity who decided water was a clever way to carry away the contents of their latrines. Primitive forms of the flushing toilet, together with channels to carry foul water away, were found at the 3700-year-old palace of King Minos at Knossos. (This allowed one twentieth-century Englishman to wonder why his Oxford college ‘denied him the everyday sanitary conveniences of Minoan Crete’.) The Romans had the Cloaca Maxima, a large city sewer that was cleaned by prisoners of war.

         But most ancient societies did not think of using water to transport waste because they didn’t need to. The volume of waste and of people could be satisfied with on-site containment and removal services. Even after toilets became popular, it remained illegal for London’s citizens to connect their waste pipes to the sewers. It had to go somewhere. By 1840, as the Victorian builder Thomas Cubitt testified before the Parliamentary Select Committee into the Health of Towns, ‘the Thames is now made a great cesspool instead of each person having one of his own’.
         

         In these conditions, diseases thrived happily and fruitfully. Faeces carry nasty passengers, and one of the worst is cholera, which arrived from India by ship in 1831. Cholera’s primary vehicle is the excrement of humans, who act like inadvertent seeders of the bacteria by expelling diarrhoea violently and relentlessly. In a good sanitary system, where faeces are kept separate from drinking water, cholera would be contained. But in early-nineteenth-century London, when five of the city’s nine water companies drew drinking water from the great cesspool of the Thames, cholera was in its element. The first epidemic of 1831 killed 6536 people. In the 1848–9 epidemic, 14,000 died in London, and 50,000 nationwide. Cholera’s increased murderous performance was due, ironically, to sanitary reform.
         

         The Victorian century gave us many wondrous things, but one of my favourites is the now-lapsed vocation of ‘sanitarian’, a word taken by men who occupied themselves with the new discipline of ‘public health’. The most famous was Edwin Chadwick, a difficult character who left a legacy of reforms that were magnificent – the 1848 Public Health Act, for one – but also mistaken and deadly. In Chadwick’s landmark 1842 Report on the Sanitary Condition of the Labouring Population of Great Britain, a Victorian best-seller, he condemned the filth in which working classes were forced to live, its effects on their health and the consequent losses to the economy. (Henry Mayhew, in a letter to the Morning Chronicle, wrote of meeting a woman in cholera-ridden Bermondsey who said simply, ‘Neither I nor my children know what health is.’)
         

         Chadwick decided the solution was to organize and expand the sewer system, but to use it for sewage – a word newly invented – and to discharge the sewage into the Thames. It might hurt the river, he reasoned, but it would save people’s health. Sewers were built and did as he said they would. And the Thames ran browner and thicker, and people drank it, and cholera loved it. There were fulminations against filth in newspapers and parliament, but nothing was done. The medical establishment, in these pre-Pasteur times, was still convinced that disease was spread by contagion via miasmas, or bad air.

         It took a long dry summer to force change, and because of the foulness of the air, not of the water. In 1858, the weather and the sewage-filled Thames came together disastrously to form the Great Stink, when the river reeked so awfully, the drapes on the waterfront windows of the Houses of Parliament were doused with chloride to mask the smell. Politicians debated with their noses covered by handkerchiefs. After prevaricating for years, parliamentarians debated for only ten days before signing into law the Metropolis Local Management Act, which set up a Metropolitan Board of Works to sort out the ‘Main Drainage of the Metropolis’.
         

         Joseph Bazalgette was the Board’s Chief Engineer. He was a small man with excessive energy. His plan was grand; enormous main sewers would run parallel to the river on upper, middle and lower levels. They would be fed by a vast network of smaller sewers, and the whole flow would be conducted by gravity and sometimes by pumps (London is partly low-lying) to two discharge points, at Barking and Crossness, in London’s eastern reaches. There, the city’s sewage would continue to be dumped into the river, but suitably far from human habitation. Dilution, as the engineer’s mantra still goes, would take care of pollution. Construction lasted nearly twenty years. By then, Bazalgette had used 318 million bricks, driven the price of bricks up fifty per cent and spent £4 million, an enormous sum (£6 billion in modern money). He’d also built the Victoria Embankment along the way, reclaiming land from the river near Westminster and running a sewer through it. For all this, as Stephen Halliday writes in The Great Stink of London, he should be considered the greatest sanitarian of all. His sewers may have saved more lives than any other public works. But his efforts have been rewarded with a small plaque on his embankment, a mural in some nearby public toilets and two streets in the far-off London suburb of New Malden. There is no statue or public thoroughfare celebrating his Main Drainage of the Metropolis, though Bazalgette arguably did more than Brunel to shape modern life.
         

         
            *

         

         The flushers love Bazalgette, particularly because he built his sewer network with twenty-five per cent extra capacity to allow for population growth. But they have more pressing thoughts than their hero’s cultural legacy. However ingenious Bazalgette’s design was, a system built for 3 million must now cope with the excreta and effluent of 13 million people and hundreds of thousands of industries. Bazalgette couldn’t imagine there would be so many houses, with so many toilets using so much water. This much that can be thrown away, when it needn’t be. He certainly didn’t account for sewers that take everything away being defeated by takeaways of another sort.
         

         There is a mid-level sewer that requires inspection. A nearby park is genteel in darkness, and there is beauty down the manhole too, in the form of a spiral brick staircase, glistening with damp and other things best not inquired into. ‘This is an original Bazalgette,’ says one of the two men preceding me. Then he stops dead.

         ‘Fat.’

         Fat?

         ‘Here, look.’

         The stairs are stuffed with blocks of solid, congealed fat. The industry term is FOG, for Fat, Oil and Grease. Flushers hate it even more than cotton wool buds. Faced with this degree of FOG there is only defeat and retreat. Up above, Dave the flusher lets rip. ‘Fat! It costs millions to clean up. Restaurants pour it down the drains, it solidifies and it blocks the sewers.’ They used to use road drills to remove it, he says – ‘big RD9 jobs!’ – until new Health and Safety regulations came into force, and jobs that had been done for years were judged now to be too dangerous. Flushers still talk of the Leicester Square fat blockage that took three months to remove. Once, Dave’s gang was hammering away at a whole wall of FOG, and another gang was doing the same at the other end, until the wall started shifting and nearly squashed the gang on the other side.

         Flushers are phlegmatic about faeces or toilet paper or condoms. But they hate fat. ‘That’s what smells,’ says Dave. ‘Not shit. Fat gets into your pores. You get out and you have a shower at the depot and you smell fine, then you get home and you smell again.’ They grimace. ‘Disgusting stuff.’ It is also expensive stuff. Half of the 100,000 blockages every year in London are caused by it. It costs at least £6 million a year to remove. ‘Contractors do it now,’ says a flusher, before muttering, ‘or they don’t, more like.’ High-pressure hoses flush out some blockages. Thames Water has been trying out robot fat-removers and already uses remotely operated cameras to see what’s what, but for now the best weapons against an unceasing and superior enemy are water, force and curses. Prevention would be better. Restaurants are supposed to have fat traps, but enforcement is minimal. It costs money to get collected fat carted away, so many restaurants dispose of it down the sewer instead. Leicester Square’s restaurants are no more responsible than Victorian London’s cesspool owners were. Who’s going to find out? Most sewers are only visited when something goes wrong, and monitoring is light. Sewer workers are fire-fighters: they respond to crisis. In most areas of the UK, only twenty per cent of sewers are inspected regularly, and by the end of this century, many of the UK’s 186,000 miles of sewers will be 250 years old. They may be in pretty good nick, but sometimes they don’t work.
         

         In an average year in the UK, 6000 homeowners find sewage has backed up into their houses or gardens. Consider for example the troubles of Sonia Young, who spent 100 days in total cleaning her garden of its unintended sewage pond feature, or new mum Elizabeth Powell in Bath, forced to escape upstairs with her two-week-old baby from a flood of sewage that reached her knees. In 2003, the Court of Appeal at the House of Lords, the UK’s highest-level judiciary body, heard the case of Peter Marcic, resident of Old Church Lane in the London suburb of Stanmore. Between 1993 and 1996, Marcic found sewage backed up in his garden once a year. It happened again: twice in 1997, not once in 1998, four times in 1999 and five times in 2000. During the hearings, the Lords seemed shocked by several things: that a modern-day wastewater treatment infrastructure can still spew shit into a residential home, and that it is considered normal. That ‘sewerage undertakers’, as the water utilities are known, are only obliged to compensate the homeowner for the cost of their annual sewerage rates, usually around £125. That insurance companies, faced with costs of between £15,000 and £30,000 per sewer-flooding incident, sometimes refuse to pay up. Under the 1875 Public Health Act, still in force, local authorities are obliged to make ‘such sewers as may be necessary for effectually draining their district’. ‘Effectually’ is vague enough to leave room for loopholes, and to get out of infrastructural upgrades. In some ways, this is understandable, as water utilities get no extra public subsidy for infrastructure costs and must pay for them out of water and sewer rates. But any rise in bills unfailingly causes public outrage. (A few months after raising water bills by 21 per cent in 2005, Thames Water’s four directors were awarded bonuses totalling £1.26 million, a rise of 62 per cent on the previous year.)
         

         A 2004 parliamentary committee was appalled by testimony from water industry officials about sewage backups. ‘Would you say,’ enquired a committee member of the head of England and Wales’ water regulators Ofwat, ‘that sewage ending up in your living room is about the worst service failure that can happen to anybody?’ The man from Ofwat had to agree. ‘Short of threats to life and limb and health,’ he admitted, ‘it is one of the most unpleasant events that can happen to any household.’

         Bazalgette’s sewers may have saved London from cholera, and made miracles out of brick and water. But even he couldn’t defeat decay, pinched resources and a failure to upgrade. ‘If Bazalgette hadn’t built his sewers when he did,’ Rob Smith tells me, ‘we would – literally – be in the shit today.’ If Bazalgette’s sewers aren’t maintained, we will be again.
         

         
             

         

         It’s a hot afternoon in Queens, New York, and for the first and probably last time in my life, I am stopping traffic, with the assistance of half a dozen fit young men and four large trucks belonging to the New York City Department of Environmental Protection (DEP). The men have been asked to show me a regulator sewer, a tour that took months of begging to arrange. The process began with a redoubtable woman in the DEP press office who declared that there was totally no way I’d ever get into the city’s sewers, and did I know how many people phoned her to ask the same question? But the redoubtable woman could be bypassed, and the bypass ended up in the office of Deputy Commissioner Douglas Greeley, an affable man with a hell of a job, because he is in charge of New York City’s fourteen wastewater treatment plants (London, by contrast, has three).

         When I’d called him from London to arrange the appointment, he’d been helpful but doubtful. ‘You’ll have to do several hours of close-confinement training. Then you’ll need to get a security check.’ Then he said ‘9/11!’ as if he didn’t need to say more. Precaution is understandable and probably overdue: terrorist attacks on drinking water supplies are usually planned for, but not on sewage facilities. (When an employee at a Washington, DC treatment plant showed me the railway trucks that until recently took liquid chloride down to the river to purify the effluent, he said, ‘We really dodged a bullet there. Any terrorist could have blown up those trucks and killed 10,000 people. Luckily, terrorists are stupid.’) Sewers have always had security issues: Leon Trotsky ordered Moscow’s sewers to be checked for opponents with bad intentions. The most sensitive sewers in London – which Rob Smith wouldn’t identify on a map, but which definitely include one running under Buckingham Palace – have sensors linked to police stations, so that flushers doing a job below who haven’t alerted the right control centre risk emerging to find several gun barrels pointing in their upcoming direction.
         

         Eventually, vetting was deemed done, my time spent in London’s sewers counted as close-confinement training, and Greeley said he could pass me on to ‘a happy Irishman who will look after you’. The happy Irishman is in charge of Collections North, a department with a dull name and an important job, because they keep the pumping stations and tide gates working. Pumping stations pump up the flow when gravity isn’t enough, or when gravity is going in the wrong direction. Some are three storeys deep. The tide gates date from the days when sewers – wooden pipes back then – ran under the piers where ocean liners docked. Tide-gate discharges – ‘outfalls’ – were accepted for decades, Greeley tells me, ‘until passengers thought the smell was too great when they were getting off the boat. People would go to the beach and there would be something like black mayonnaise all over it and it was like a horror show.’

         Greeley has shelves full of water and sanitation books in his office, a piece of original wooden water pipe mounted on his wall, and a lively interest in New York water history, clean and foul. He can and does talk about it for hours. He explains that sewer construction was slower than London’s and more piecemeal. In the nineteenth century, each of the five New York boroughs had autonomy and a president. Each president got around to sewer construction when he felt like it. It wasn’t considered urgent. There was no Great Stink, no cholera to focus priorities. Drinking water was a different matter. ‘They were thinking, damn the economics of it, we’re going to build for a hundred and something years from now. That thinking went into our older structures, the reservoirs, the aqueducts. The water system was built for the ages. The sewer system on the other hand? “Only do what we have to.”’

         Manhattan’s and Brooklyn’s sewers were rationally laid out thanks to a sewerage commission that travelled to Europe to learn from Hamburg (the first European city to lay modern sewers) and London. Queens, Staten Island and the Bronx fared worse. ‘They used to be farms. By the time they opened up, the city couldn’t catch up. It was always anticipated that the city would be able to catch up, but that was sixty years ago.’ Greeley says his sewers are also in quite good nick, as they are regularly sprayed with concrete, which helps prevent wear and tear. That’s not to say that the DEP couldn’t do with more money for upgrades. The American Society of Civil Engineers grades the nation’s infrastructure every few years. In 2000, wastewater infrastructure got a D. By 2005, it was a D minus. In 2000, the United States Environmental Protection Agency (US EPA) estimated that a quarter of the nation’s sewer pipes were in a poor or very poor condition. By 2020, the proportion of crumbling, dangerous sewer pipes will be fifty per cent.
         

         This isn’t the only pressing problem. Greeley’s life is made more difficult because when the nineteenth-century sewerage commission came back from Europe and made its decision, it was the wrong one. At the time, there were two major design choices for sewer systems. The first separates sewage from storm-water and is called a Separate Sewer System (SSS). The second does not. A Combined Sewer System (CSS) puts water from all sources – street, toilet and anywhere else – into the same pipes. It is cheaper and easier to construct, which is why New York’s sewer designers probably chose it. But it has one powerfully weak spot. Rain.

         Sewer designers try to plan for excessive rainfall by installing storm tanks at points along the system and as emergency reservoirs at wastewater treatment plants. When more rain than expected falls, it can be held safely and the sewers will not flood. But a tenth of an inch of rain, falling in a short space of time, can overwhelm the tanks. Then, the system does what it’s designed to do in such circumstances: it discharges raw, untreated sewage into the nearest body of water. Such discharges are called CSOs (Combined Sewage Overflows) and they are far more common than most people think. In New York, according to the environmental group Riverkeeper, there is generally one CSO a week, and the average weekly polluted discharge is about 500 million gallons, an amount that would fill about 800 Olympic-sized swimming pools. Nationwide, according to the EPA, the wastewater industry discharges 1.46 trillion gallons – I can’t conceive how many swimming pools that is – into the country’s waterways and oceans.
         

         
             

         

         ‘Look,’ says Kevin Buckley. ‘It’s either discharge or it comes up in people’s basements.’ Buckley, the happy Irishman who has organized the traffic-stopping exercise in Queens, has taken me over the road to see the nearby outfall into Jamaica Bay. We watch a crab tootling between the booms that are supposed to direct wet weather discharge into the bay, next to a sign that tells people to call 311, New York’s non-emergency hotline, if they see sewage pouring out in dry weather. ‘That’s a no-no,’ says Buckley. But wet weather discharge is normal. It’s how the system works, whether people know it or not. Sewer designers calculate their system capacity to cope with storms and floods. New York’s sewers, built in drier, less globally warmed times, were built to cope with a maximum of 1.75 inches of rain falling in an hour. Times and the weather have changed. Buckley only has anecdotes to back him up, but he swears storms are getting more frequent and more intense.

         On August 8, 2007, 3.5 inches of rain fell in 2 hours in Manhattan, and 4.26 inches in Brooklyn. The subway system failed: this was more water than their pumps could cope with, and the tracks were flooded. The Metropolitan Transport Authority blamed the DEP, saying it couldn’t discharge the water because the sewers were already full; the DEP blamed the MTA. In fact, as the then-Governor Eliot Spitzer said, neither was really to blame, because ‘we have a design issue that we need to think about’. In its report Swimming in Sewage, the Natural Resources Defense Council expressed exasperation that ‘the nation at the forefront of the information age has about as clear a view of the quantity of sewage that leaks, spills and backs up each year as we do of the sewage pipes buried beneath our feet’. When a catastrophic overflow happened in London in 2004, and 600,000 tonnes of raw sewage poured into the Thames, people did notice. Fish died in their hundreds. Newspapers called it the Lesser Stink. The newly formed Rowers Against Thames Sewage (RATS) organized a rowing event on the same stretch of river that hosts the Oxford-Cambridge Boat Race. The Turd Race saw two boats – Gashaz and Biohaz – tow giant inflatable faeces for 800 metres, with the rowers wearing gas masks. Biohaz stormed to victory. A parliamentary inquiry expressed ‘abhorrence at this legitimized pollution and the depressing attitude with which it is accepted’, and eventually, after fifteen years of procrastination, the government approved plans for a £2 billion interceptor stormwater tunnel to run under the Thames.
         

         And what about New York, city of confident skyscrapers built over an increasingly fragile infrastructure? The subways started working again, a New Yorker friend tells me, ‘and that was it. Everyone forgot about it.’
         

         
             

         

         Back in Queens, the men are ready to go down the hole. I’m wearing a Tyvek suit, made from the same material that weather-proofs houses under construction. I don’t have breathing equipment, because this is a regulator chamber – a sort of sewer intersection – with a viewing platform, and we aren’t going deep. Anyway, when I asked for a turtle, I got strange looks. (Later, I discovered that ‘turtle’ is American sewer-worker vernacular for faeces.) No helmet is offered, because the chamber doesn’t warrant one, though the roaches might. I don’t mind rats, but I hate roaches. Down the ladder, the team leader, a handsome ponytailed man named Steve, shines his torch up at the corner, where several dozen of the biggest roaches I’ve ever seen immediately set about scurrying into safe darkness. Steve grins. ‘It’s OK, they’re not roaches. They’re waterbugs.’
         

         What are waterbugs?

         ‘Roaches on steroids.’

         The day before, Steve had entered a sewer he’d never been into before – not unusual, when there are 6000 miles of network – and the walls were moving. ‘You shine your light and they move, but if you leave them in peace, they’ll leave you alone too.’ (He always tucks his ponytail into his shirt collar in case.) The same respect goes for rats, in the main. ‘You’re going into their home, so you treat it with respect.’ Precaution doesn’t mean indulgence, not if they’re even half the size that flushers say they are, or if they’re anything like the rats described 160 years ago to Henry Mayhew by a man from a Bermondsey granary: ‘Great black fellows as would frighten a lady into asterisks to see of a sudden.’

         I’d seen one rat in London’s sewers, and no asterisks were provoked. The flushers must have been disappointed, because they started on the rat tales as soon as I got out of the hole. There was the story of fearsome Jack, a flusher famed throughout London for his ability to kill with his hard hat. Keith preferred his shovel. Dave had had one run up his arm on a ladder. Happy had seen one the length of his forearm. Honest.

         The New York collections men are no different. They see rats all the time, and despite professing respect for their habitat, Kevin will often dispatch them into the flow with a whack from a bat he carries. ‘They can swim, but it’s so fast, they won’t survive that.’ The worst thing about rats, says Steve, ‘is waiting for that big wet slap on your back’. ‘No,’ says Kevin. ‘It’s knowing you’re being watched, but not knowing who’s watching and from where.’ London’s sewer rats generally run away from humans. New York’s don’t. ‘They come at you,’ says Steve. I must look disbelieving, wondering if flusher-men and fishermen exaggerate alike, because the men are indignant, and look to each other for confirmation. ‘Really! They’ll jump on you, no problem.’ Kevin swears there’s a rat near the river who’s so fearsome, it once climbed up the manhole ladder. ‘And the rungs are very far apart.’
         

         The sewers also produce less troublesome fauna. In a tank at New York’s Ward’s Island treatment plant, twelve turtles live happily in clear water, having been rescued from the grit chambers that screen the flow before it heads under the East River to a facility in Brooklyn. A Russian worker saunters past and mutters ‘good soup’, but the turtles are well looked-after, especially considering that soup is what they would have become if they’d gone through the gritters. The turtles are the small, pet-shaped variety. Huge snapper turtles end up in the system too, but they’re taken and put back in the river. Or so they say. They would also make good soup.

         New York’s sewer workers are a cheery lot. Morale seems healthy, and better than that of their London colleagues, who told me gloomily that they didn’t like coming to work any more, and that ‘shit [was] going to pot’. Steve’s wife doesn’t like ‘the shit factor’, and refused to watch a TV programme on dirty jobs that would have showed her what he did, but he seems unbowed. He likes his career and he thinks it’s a valuable one. He tells me that of course he grew up dreaming of becoming a sewage treatment worker, before his sarcasm is leavened with a smile.

         He could have, if he’d watched enough TV re-runs. Unlike their British counterparts, American sewer workers can reflect in the glory of a much-loved sitcom character from the 1950s. Millions of Americans remember – and loved – the character of Ed Norton in The Honeymooners, a sewer worker with an endless supply of wastewater witticisms, most of them involving lying back and floating. Sewer-worker pride is also fed by the Operators’ Challenge, a nationwide annual competition set up by the Water Environment Federation, an industry body. Wastewater workers compete in several events, such as rescuing from a sewer a mannequin in danger; fixing machinery; and answering technical questions in Wastewater Jeopardy, a version of the US quiz where contestants are given answers for which they have to guess the question. (Question: The minimum design velocity in sewers to prevent solids from settling in the collections system. Answer: What is two feet per second? Question: The mixture of micro-organisms and treated wastewater. Answer: What is mixed liquor?)
         

         The competition is taken seriously – there are Operators Challenge trophy cabinets in every treatment plant I visit – even if the team names lack gravitas. The Ward’s Island Ninja Turtles compete with the Bowery Bay Bowl Busters and the Tallman Island Turd Surfers. The media treat it with humour, referring to the Sludge Olympics, and coverage brings prestige. ‘It’s genuinely good for improving skills,’ says Buckley, who adds that much of the work is achieved ‘with brute strength and ingenuity’. He tells with pride of his most ingenious hour, when he traced a catastrophic spill of boiler oil in a local creek two miles back up the sewer line, right to the basement of the apartment building that was sending it into the sewer. He got commendations; the offender got a $3 million cleanup bill. He says his investigative technique involved sticking his head down manholes and stopping at the first clean spot of sewer he saw.

         This is a skilled job, and it’s sought after, though not for the salaries. The newest team member is Edwin, a young tattooed man whose low rank is obvious because it’s his leg that men grab for balance when they’re going down the holes. Edwin earns $15 an hour. The most senior crew member only gets $21. I suspect they’d earn more cleaning toilets. More attractive are stability and benefits, crucial in a country where the only healthcare on offer has to be paid for. That’s what attracted Buckley, when he got off the plane from London in the 1970s, and didn’t want to be ‘the stereotypical Irish navvy’. The only thing lacking for job satisfaction is a proper New York nickname.
         

         At a manhole in La Guardia airport, Buckley is showing me another tide gate, shining light into the hole with a mirror and sunlight (‘better than any flashlight’) when a Port Authority cop stops by. He asks what we’re doing and when Buckley replies, ‘Looking for alligators,’ nods with no apparent disbelief before moving in for a peer. I ask the cop why they’re known as New York’s finest, why fire-fighters are New York’s bravest and even prison officers at Riker’s Island are New York’s boldest, but the men who keep sewage flowing, and keep disease away, have nothing. He shrugs. He doesn’t know or care. Buckley laughs. ‘We’re New York’s stinkiest.’ Sometimes New York’s bravest can’t do without New York’s stinkiest: Douglas Greeley remembers the police asking for his men’s help in retrieving a dead Mafioso who had been thrown down a manhole. Another time, the item being retrieved was a broomstick discarded by certain police officers who had used it to sodomize a Haitian immigrant named Abner Louima. ‘It was very humid, and the police department internal affairs division had spread canvas sheets out on the street. They closed the street and we scooped every catch basin, and we were pulling out all kinds of broomsticks. We had to lay them down on the canvas and then they would categorize them, measure them and do samples. In 95 degree weather.’ They found it. Louima was eventually awarded $5.3 million in damages against the city, the largest police brutality settlement in its history. The contribution of sewer-workers to the investigation went unnoticed.

         They could be New York’s damnedest, working with a system that is heinously expensive to maintain and upgrade, excessively wasteful of water and easily defeated by less than half an inch of rain. Greeley knows that flooding could be minimized if the rain had somewhere else to go beside a sewer, such as into the earth. But New York – and London – have blocked off all natural drainage by concreting over much of their surface area. Patio gardens also have a lot to answer for. Greeley talks wistfully of Seattle’s Street Edge Alternative (SEA) streets, where asphalt is removed and replaced by wide borders of whatever encourages the natural percolation of water downwards (earth, turf, pebbles). Similar plans have been proposed as part of New York Mayor Michael Bloomberg’s Sustainable City initiative. Even in London, where homeowners have been allowed to pave over the equivalent of twenty-two Hyde Parks in ten years, the government has announced that covering earth with anything other than porous materials will now require planning permission. I ask Greeley if he has the money for things like SEA streets. ‘No. That’s the tragedy.’
         

         I also ask him the question I put to everyone I meet who works in or with wastewater. If they had to design the system again from scratch, would they do it differently? Would they, as former President Teddy Roosevelt did, question the original concept of flushing? ‘Civilized people,’ Roosevelt said in 1910, ‘ought to know how to dispose of sewage in some other way than putting it into the drinking water.’ Greeley considers the question with a long pause. ‘It’s true that waterborne sewerage is very problematic.’ But a return to on-site sanitation, whether privies or private treatment plants, is no solution. ‘People wouldn’t look after them properly. There’d be disease outbreaks.’

         Before I leave, after Greeley has loaded me down with lapel pins that are miniature New York Sewer manhole covers, he plays me the ‘Song of the Sewer’, sung by Art Carney from The Honeymooners. We listen to it, a rare example of a positive spin on sewer work – ‘Together we stand/shovel in hand/to keep things rolling along’ – and he ponders his chosen career. The great American sanitary engineer George E. Waring may have written about ‘the branch of the Art of Drainage which removes faecal and other refuse from towns’, but who, these days, thinks waste disposal an artistic endeavour? ‘A city father,’ says Greeley, ‘would never say, welcome to our sewer system, isn’t it special, we’re proud of it. The best I can hope for is indifference.’
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            2. THE ROBO-TOILET REVOLUTION

         
 
         The actress and the gorilla
         
 
         The flush toilet is a curious object. It is the default method of excreta disposal in most of the industrialized, technologically advanced world. It was invented either 500 or 2000 years ago, depending on opinion. Yet in its essential workings, this everyday, banal object hasn’t changed much since Sir John Harington, godson of Queen Elizabeth I, thought his godmother might like something that flushed away her excreta and devised the Ajax, a play on the Elizabethan word ‘jakes’, meaning privy.
 
         The greatest improvements to date were made in England in the later years of the eighteenth century and the early years of the next, by the trio of Alexander Cumming (who invented a valve mechanism), Joseph Bramah (a Yorkshireman who improved on Cumming’s valve and made the best lavatories to be had for the next century) and Thomas Crapper (another Yorkshireman who did not invent the toilet but improved its parts). In engineering terms, the best invention was the siphonic flush, which pulls the water out of the bowl and into the pipe. For the user, the S-bend was the godsend, because the water that rested in the bend created a seal that prevented odour from emerging from the pipe. At the height of Victorian invention, when toilets were their most ornate and decorated with the prettiest pottery, patents for siphonic flushes, for example, were being requested at the rate of two dozen or so a year.
         
 
         Nonetheless, the modern toilet would still be recognizable to Joseph Bramah. He could probably fix it. Other contemporary inventions like the telephone have gone through profound changes (it’s difficult to think of Alexander Graham Bell getting to grips with an iPhone). They have been improved through generations of innovation. The toilet, by contrast, remains adequate and nothing more, though readers of Focus magazine once voted it the best invention in history (over fire and the wheel). Compared with other items that are considered necessities – car, telephone, television – the toilet is rarely upgraded voluntarily. Marketers call it a ‘distress purchase’ because it is only replaced when necessary.
         
 
         One country treats the toilet differently. Here the toilet is modified, improved upon, innovated. It is a design object, a must-have, a desirable product. Enormous sums are spent on improving its smallest parts. Only here is the toilet given the respect accorded other great inventions.
         
 
         
             

         
 
         Three scenes:
 
         On my first morning in Tokyo, I go to get my hair cut. I am the first customer in the shop and talk to the receptionist while I wait. I tell him I’m writing a book about toilets.
 
         ‘Why?’
 
         I say Japan’s toilets are like no other.
 
         ‘Are they?’
 
         [He thinks]
 
         ‘Westerners don’t like them.’
 
          
         [He makes a gesture of spray going upwards]
 
         ‘They don’t understand.’
 
         
             

         
 
         In a tiny bar in Tokyo’s Golden Gai district, across the alleyway from Quentin Tarantino’s favourite bar, I’m having a conversation with the owner, a hefty, cheery girl from Hiroshima. She has asked what I’m doing here, and I have answered. Oh! That’s so interesting! Within five minutes, the entire bar – it holds seven bar-stools, and discretion is pointless – is discussing with great vigour the merits of Japan’s two leading toilet brands. TOTO washes better. Yes, but Inax dries better. It’s all a question of positioning. My companion, a genteel young woman who runs an art gallery, is amused. ‘They are taking it totally seriously,’ she says. ‘They are genuinely trying to help you. It’s nice.’
 
         
             

         
 
         It is very cold in Kyoto. I have come to Japan in December, in between trips to Bangkok and India, where December is hot. I have not brought enough winter clothing and I am feeling the cold. In Kyoto I walk the streets for a while, dipping into shops for warmth. Eventually it gets to be too much. There’s only one option left. Though I have boycotted McDonald’s for years, this is where I go because I know they have heated toilet seats. I know they have TOTO.
 
         
             

         
 
         Japan makes the most advanced, remarkable toilets in the world. Japanese toilets can, variously, check your blood pressure, play you music, wash and dry your anus and ‘front parts’ by means of an in-toilet nozzle that sprays water and warm air, suck smelly ions from the air, switch on a light for you as you stumble into the bathroom at night, put the seat lid down for you (a function known as the ‘marriage-saver’) and flush away your excreta without requiring anything as old-fashioned as a tank. These devices are known as high-function toilets, but even the lowliest high-function toilet will have as standard an in-built bidet system, a heated seat and some form of nifty control panel.
         
 
         Consequently, first-time travellers to Japan have for years told a similar tale. Between being befuddled by used underwear-vending machines and unidentifiable sushi, they will have an encounter that proceeds like this: foreigner goes to toilet and finds a receptacle with a hi-tech control panel containing many buttons with peculiar symbols on them, and a strange nozzle in the bowl. Foreigner doesn’t speak Japanese and doesn’t understand the symbols, or the English translations that are sometimes provided. Does that button release a mechanical tampon grab or a flush? What, please, is ‘a front bottom’? Foreigner finishes business, looks in vain for a conventional flush handle, and then – also in vain – for which button controls the flush. Foreigner presses a button, gets sprayed with water by the nozzle instead and is soaked.
 
         This is the Washlet experience. The Washlet, originally a brand name for a toilet seat with bidet function, has become for the Japanese a generic word for a high-function toilet (though usually translated as Washeretto). In modern Japan, the Washlet is as loved and taken for granted as the Hoover. Since 1980, TOTO, Japan’s biggest and oldest toilet manufacturer, has sold 20 million Washlets to a nation of 160 million people. According to census figures, more Japanese households now have a Washlet than a computer. They are so standard, some Japanese schoolchildren refuse to use anything else.
         
 
         It is easy, for anyone who has not used a Washlet, to dismiss it as yet another product of Japanese eccentricity. Robo-toilets. Gadgetry and gimmickry, bells and whistles. Such sniping ignores the fact that the Japanese make toilets that are beautifully engineered, and that the stunning success of the high-function toilet holds lessons for anyone – from public health officials to marketing experts – whose work involves understanding and changing human behaviour and decision-making. It is instructive because only sixty years ago, Japan was a nation of pit latrines. People defecated by squatting. They did not use water to cleanse themselves, but paper or stone or sticks. They did not know what a bidet was, nor did they care. Today, only three per cent of toilets produced in Japan are squat types. The Japanese sit, use water and expect a heated seat as a matter of course. In less than a century, the Japanese toilet industry has achieved the equivalent of persuading a country that drove on the left in horse-drawn carriages to move to the right and, by the way, to drive a Ferrari instead. Two things interest me about the Japanese toilet revolution: that it happened, and that it has strikingly failed to spread.
         
 
         
             

         
 
         TOTO – the name comes from a contraction of the Japanese words for Asian Porcelain – ranks among the world’s top three biggest plumbing manufacturers. In 2006, its net sales were $4.2 billion. It has 20,000 employees, two-thirds of Japan’s bathroom market, 7 factories in Japan and a presence in 16 countries. With the Washlet, TOTO has given the Japanese language a new word, and the Japanese people a new way of going to the toilet. It is a phenomenon.
 
         I arrange to visit the TOTO Technical Centre in Tokyo. It is a low, sleek building, oddly located in a residential street in an ordinary eastern suburb which has a mom-and-pop hardware shop on the main street, no neon and no visible foreigners. The Technical Centre is described as ‘[a place] where architects come to get ideas about designs’. It is a show-and-copy emporium, big, spotless and empty of people or architects. Sample bathroom sets gleam in the distance; a row of toilets automatically lift their lids as I walk past, in a ceramic greeting ceremony. Photographs are forbidden, leading me to wonder what an architect who’s no good at sketching is supposed to do. But the toilet industry in Japan is a highly competitive business, and the top three – TOTO, Inax and Matsushita – keep their secrets close. My requests to visit TOTO’s product development laboratories were politely refused.
 
         My guide is a young woman called Asuka. She works in TOTO’s investor relations department and has probably been instructed to deal with me because she went to school in the US for a few years and speaks near-perfect Valley Girl. Perhaps I’ve met too many engineers, but she doesn’t seem like someone who would work in the toilet industry. When she sees a World Toilet Organization sticker on my glasses case, she says, ‘On Gucci!’ with genuine distaste. She later confesses that, actually, she’d rather be marketing cosmetics. She says that TOTO is a good employer, though I’m disappointed to discover that rumours of certain employee perks are unfounded. They do not get free toilets.
         
 
         It’s Asuka’s first time presenting a PowerPoint introduction to TOTO, and despite the occasional sorority phrasing – ‘the Washlet is, like, a must-have’ – she conveys the facts and figures well enough. The world’s biggest toilet manufacturer was founded in 1917, when a man called Kazuchika Okura, then working for a ceramics company, thought it might be a good idea to manufacture toilet bowls. It was not the most obvious business plan. As Asuka puts it, ‘Back then, the sanitation environment was terrible here in Japan. We only had wooden toilet bowls.’ In truth, they didn’t have toilet bowls at all, because squatting toilets didn’t have any. Nonetheless, according to the official TOTO history – as told in a comic strip that Asuka gives me, this being manga-mad Japan – Mr Okura expressed his desire, in somewhat stilted English, to ‘research how to mass-produce sanitary-ware, which are large ceramic items’.
         
 
         Progress in selling large ceramic items was slow at first. Then came the Second World War, which left Japan with a damaged infrastructure and a determination from planners to build superior housing connected to sewers. This wasn’t a new concept: the Osaka Sewerage Science Museum shows a diorama display featuring Lord Hideyoshi, a shogun who installed a sewer at Osaka castle 400 years ago. With little thought for chronology, Lord Hideyoshi is joined in the diorama by a bowler-hatted Scotsman called William Barton – voiced by an American who learned Scottish from Star Trek – who worked in Tokyo University’s engineering department and introduced Japan to waterborne sewerage. Still, by the end of the Second World War, only a tiny proportion of the country was sewered.
         
 
         American forces stationed in Japan, accustomed to flush toilets at home, pushed for the same to be installed in the nation they were occupying. TOTO’s toilet bowls sold increasingly over the next forty years, and by 1977, more Japanese were sitting than squatting. This cultural change was not without difficulties. The writer Yoko Mure, in a contribution to Toilet Ho!, a collection of essays about Japanese toilet culture (whose title in Japanese apparently expresses the extreme relief of someone who has been desperate for a toilet and finally finds one), wonders ‘how the people could use a Western-style toilet. The Western style is the same as sitting on a chair. I had a terror that if I got used to it, I might excrete whenever I was sitting on a chair anywhere, even at a lesson or at mealtimes.’
         
 
         The new ceramic sitting toilet had other disadvantages. Visiting an outhouse during Japan’s freezing winters can never have been pleasant, but at least with a squat pan there was no contact between skin and cold material. The new style changed that: now, flesh had to sit on icy ceramic for several months of the year, a situation worsened by a national resistance to central heating that persists today. A homegrown solution was devised by sliding socks on the seat, but this technique only worked on old horseshoe-shaped seats, which were becoming less common.
         
 
         TOTO spotted a flawed design that could use some innovation. In 1964, the Wash Air Seat arrived in Japan. Produced by the American Bidet Company, this detachable seat featured a nozzle that sprayed warm water and also blew hot air for drying purposes. In the US, the Wash Air Seat had been aimed at patients who had difficulty using toilet paper or reaching round to wipe themselves. It was a niche item that TOTO thought had mass appeal. But their version failed. It was too expensive. The bidet function was too foreign. History and habit were both against it.
         
 
         
             

         
 
         First, there was the bidet issue. In toilet use, the world divides, roughly speaking, into wet (flush) or dry (no flush). In anal cleansing terms, it’s paper or water, and, as with driving habits, cultures rarely switch. India and Pakistan have a water culture, so that no visit to the toilet is possible without a lota (small jug or cup) of water to cleanse with after defecation. Alexander Kira writes that nineteenth-century Hindus refused to believe Europeans cleaned themselves with paper ‘and thought the story a vicious libel’.
         
 
         In their toilet habits, the Japanese were a paper and stick culture. Wipers, not washers. But they were also a cleansing culture with strict bathing rituals and firm ideas about hygiene and propriety. Keeping clean and unpolluted is one of the four affirmations of Shintoism. Stepping unwashed into a bath, as Westerners do, is unthinkable to the Japanese, where a tradition of bathing communally in cedar-wood baths functions on the assumption that everyone in the bath is already clean.
 
         These hygiene rules stopped at the outhouse door. The Japanese were as content as the rest of the paper-world to walk around with uncleaned backsides. Using paper to cleanse the anus makes as much sense, hygienically, as rubbing your body with dry tissue and imagining it removes dirt. Islamic scholars have known for centuries that paper won’t achieve the scrupulous hygiene required of Muslims. In a World Health Organization publication that attempts to teach health education through religious example, Professor Abdul Fattah Al-Sheikh quotes the Prophet’s wife, Aisha. She had ‘never seen the Prophet […] coming out after evacuating his bowels without having cleaned himself with water.’
 
         Paper cultures are in fact using the least efficient cleansing medium to clean the dirtiest part of their body. This point was memorably demonstrated by the valiant efforts of a Dr J.A. Cameron, who in 1964 surveyed the underpants of 940 men of Oxfordshire. He found faecal contamination in nearly all of them that ranged from ‘wasp-coloured’ stains to ‘frank massive faeces’. Dr Cameron, though a medical man, could not contain his dismay that ‘a high proportion of the population are prepared to cry aloud about footling matters of uncleanliness such as a tomato sauce stain on a restaurant tablecloth, whilst they luxuriate on a plush seat in their faecally stained pants’.
         
 
         Also, the Japanese didn’t know they wanted better toilets. The writer Jun’ichiro Tanizaki reminisced about visiting a privy perched over a river, so that ‘the solids discharged from my rectum went tumbling through several tens of feet of void, grazing the wings of butterflies and the heads of passers-by’. But the reality of the Japanese privy had little to do with butterflies. Instead, the average Japanese toilet was known as the four Ks. It was kiken (dangerous), kitanai (dirty), kurai (dark) and kusai (stinky). Consequently, it was neither talked about nor acknowledged. This desire for concealing anything to do with defecatory practice surfaces in the common proverb Kusaimono ni futa wo suru (to keep a lid on stinky things); in the existence of Etiquette, a pill that claims to reduce odorous compounds present in excreta and is marketed at ‘people minding excrement smell’; and in the even greater success of a TOTO product called Otohime (Flush Princess), a box that plays fake flushing sounds to disguise the noise of bodily functions, and is now found in most women’s public toilets.
         
 
         Japan has always had a strong tradition of scatological humour, but it operated beneath polite society levels. These days, times have changed enough for a golden faeces-shaped object called Kin no Unko (Golden Poo), thought to bring good luck, to have sold 2.5 million units. But in the late 1970s, when TOTO turned to relaunching the Washlet, the toilet – bidet or otherwise – had no place in conversation. It was something detached, unmentionable, out of sight and smell. It could not be advertised. All these factors ensured that the Washlet languished in obscurity for years.
         
 
         
             

         
 
         At TOTO, Asuka is joined by Ryosuke Hayashi. His full title is Chief Senior Engineer and Manager of the Restroom Product Development Department, but he prefers to be called Rick, and he is Rick-looking, with slicked hair and almost good English. Rick is an important man. Of the 1500 patents that TOTO has filed in Japan (and 600 internationally), the Restroom Department is responsible for half. Rick finds my interest in the Washlet quaint. It’s been around since 1980, after all, when TOTO revamped the Wash Air Seat and launched the Washlet G series (the G stands for ‘gorgeous’). I say that for any non-Japanese person used to a cold, ceramic toilet that does nothing but flush, the Washlet is extraordinary. He’s unconvinced. I’m asking him about the cathode ray when he wants to discuss micro-robotics.
         
 
         He’d rather talk about the Neorest, TOTO’s top of the line toilet and, in his engineering eyes, an infinitely superior combination of plumbing and computing. Certainly, the Neorest looks gorgeous. It should, when it retails in Japan for $1700, and in the US for $5000. Rick thinks that’s value for money, considering that ‘it has a brain’. The Neorest takes two days to learn its owner’s habits, and adjusts its heating and water use accordingly. It knows when to switch the heat off and which temperature is preferable. It has sensors to assess when the lid needs to be put down, or when the customer has finished and the nozzle can be retracted. It can probably sense that I’m writing about it.
 
         The Neorest’s bells and whistles, even if they are nanotechnological bells and warp-speed whistles, are vital, because competition in Japan’s toilet industry is unrelenting. In 2005, TOTO teamed with the construction company Daiwa House to build the Intelligent Toilet, which can measure blood sugar in urine, and by means of pressure pads, weight. They have developed the top-secret CeFiONtect, short for Ceramic Fine Ionizing Technology, which uses a super hydrophilic photocatalyst to repel dirt. This complicated procedure is helpfully translated for me as ‘like a duck’. Asuka demonstrates the duck glaze properties on a display Neorest in the showroom, marking with a blue pencil both a glazed and unglazed part of the toilet bowl. She looks profoundly unimpressed when the pencil mark is indeed eradicated on the treated area, either because she’s done it before or because it’s not mascara.
         
 
         All this technology has come from years of research, billions of yen, many great minds (TOTO has 1500 engineers) and a visit to a strip club.
 
         
             

         
 
         I persist in asking about the genesis of the Washlet and how it changed Japan, and Rick finally humours me. To sell the Washlet to an unwelcoming public, it had to work properly. The Wash Air Seat and the early Washlet operated mechanically. It took several minutes for the spray to spray and for the water to heat. TOTO solved this by making the workings electronically operated, the spray instant and the angle perfect. The Washlet nozzle extends and retracts at exactly 43 degrees, a position precisely calibrated to prevent any cleansing water from falling back on the nozzle after doing its job (this is known as ‘backwash’). Determining the angle was a long, careful process, says Rick. I ask him how the research was done. He says, ‘Well, we have 20,000 employees,’ and stops. I wait for enlightenment.
 
         Asuka hands me another comic book by way of an answer. It is a forty-eight-page TOTO history published by Weekly Sankei magazine in 1985, five years after the company had re-launched the Washlet. Its heroes are Mr Kawakami, a TOTO engineer, and his portly, cheery colleague, Mr Ito. Kawakami and Ito are entrusted with improving the Washlet. The nozzle has to be accurate, and to make it so, they need to know the average location of the human anus. Facts like this are not easy to find, so they turn to the only source material available, which is anybody on the company payroll. Their workmates aren’t impressed. ‘Though we are colleagues,’ one says with politeness, ‘I don’t want you to know my anus position.’
         
 
         But Kawakami and Ito prevail by performing the dogeza. This is an exceedingly respectful bow that requires someone to be almost prostrate. It is the kind of bow, my translator tells me, ‘that a peasant would do to a passing samurai if he wanted the samurai not to kill him’. She says it is an extremely shocking thing to do in the context of toilets. Yet it worked. Three hundred colleagues were persuaded to sit on a toilet – in private – and to mark the position of their anus by fixing a small piece of a paper to a wire strung across the seat. The average is calculated (for males, it comes to between 27 and 28 centimetres from the front of the toilet seat), but that’s only the first hurdle. Mr Kawakami is now tasked with improving the Washlet’s ability to wash ‘the female place’. He needs to know how many centimetres separate a female’s two places, and is initially at a loss. Obviously the best place to research female places is in a place with females, preferably naked ones. That’s where the strip club comes in, though most strip club clientele are unlikely to react as Mr Kawakami does, by shouting, ‘Three centimetres!’
         
 
         I had fun having the comic strip later translated out loud in a quiet restaurant in England one lunchtime when ears wagged and heads tried not to turn. But the strip club and the wire only go so far in explaining TOTO’s extraordinary success. I wanted a second opinion.
 
         
             

         
 
         Inax is TOTO’s arch-rival. The two companies sell similar products, and in fact Inax launched a Washlet-type toilet before TOTO. But it currently has only thirty per cent of the market. The Inax factory is near Nagoya, home of Toyota. I had been given instructions by email to take a slow train from Nagoya to Enokido, where I would be met. The train gets emptier and emptier, and the views more rural and less concrete – pretty curved roofs; barns; gardens – until finally I’m the only person left in the carriage, and we have arrived at Enokido, which is deserted. I don’t have directions from the station to the headquarters, so I don’t know what to do, until I turn round and see that the station is in Inax’s car park. Of course it is. I bet Toyota doesn’t have a station in its car park, or its name spelled out in 109 tiny toilets (I counted) on the factory lawn.
         
 
         I wanted to come to Inax because I’d read about its Shower Toilet. Even in the realm of wonders that is Japanese toilet technology, a toilet in a shower sounded intriguing. A young PR man called Tomohiko Sato has persuaded four senior staff to meet me, and when I tell them this, they laugh. ‘Oh, we have that problem,’ says Tomohiko. ‘The Shower Toilet is called that because it uses a shower – meaning spray – to clean. In the US, we had to call it Advanced Toilet.’
 
         The Shower Toilet is the Inax Washlet, but with a difference. Twenty-seven degrees of difference. Inax has spent a lot of money deciding that a nozzle aimed at a seventy-degree angle has greater firing power and accuracy. They think it cleans better. ‘TOTO doesn’t want backwash,’ says Mr Tanaka, the senior toilet engineer. ‘That is why they have forty-three degrees. We don’t worry about that because the nozzle is cleaned after every use.’ The 1967 version of the Shower Toilet is displayed in the factory showroom. It has a red pedal which had to be pumped to bring up hot water and a blue pedal for cold water. It didn’t sell because it cost the price of a new car and with all that water, things got rusty. It was hard to manufacture, with a thirty to fifty per cent ceramic defect rate. Today the defect rate is five per cent.
 
         Mr Tanaka invites me to lunch before a quick factory visit. The cafeteria reception features a perplexing display of a Satis – Inax’s luxury toilet and Neorest rival – encased in a perspex bubble in a fishing net, surrounded by shells, sand and blue glass and accompanied by the slogan, ‘Our gift to the future’. Tomohiko doesn’t know what it means either.
         
 
         The factory is hot. Inax’s ceramic-firing furnace is 100 metres long and burns at 1200 degrees Celsius. The temperature must remain constant, and the factory works almost year-round, because it takes too long and costs too much to fire up the furnace again. The Inax men show me robots that glue and glide beautifully, and which can be trained to do other gliding tasks in only two months at a punishing cost that cannot be divulged. My hosts ask if I have any questions about the production process, but I can’t think of any. I’m more interested in the means of consumption than production, and specifically, how TOTO managed to vault over Inax in sales of the high-function toilet – and to convince the Japanese to use it in the first place – when Inax’s product was earlier and by some accounts better.
 
         Oh, they say. That’s easy. The answer to both questions is the same. It was the gorilla and the actress.
 
         
             

         
 
         TOTO won over the Japanese public in several ways. On the one hand, there was the gradual approach. Washlets were installed in hotels, department stores, anywhere the public could try them, like them, and never not want to have their bottom washed and dried again. This ensured a slow but steadily growing popularity.
 
         Then came the advertising. In 1982, Japanese television audiences were treated to the sight of an attractive young woman, her hair and clothes slightly wacky – traditional Japanese wooden shoes, a flouncy dress, hair in bunches – standing next to a toilet and telling viewers that ‘even though it’s a bottom, it wants to be washed too’. The actress was a singer called Jun Togawa, described to me as a Japanese Cyndi Lauper, and she made her mark. Any Japanese who was sentient in 1982 can probably still recite her catchphrases, which were certainly unlike any others: in another ad, she is shown standing on a fake buttock reading a letter supposedly from her bottom, which writes that ‘even bottoms have feelings’.
         
 
         The Inax men sigh. ‘TOTO had such good ads. Everyone remembers them.’ The Inax ads, by contrast, featured a man dressed up in a comedy costume. ‘It was a gorilla sitting on a toilet bowl. It was supposed to be a true experience.’ Until now, my hosts have mostly exuded a quiet gravity. Toilets in Japan are a serious business. But the gorilla cracks their composure. They laugh, partly from bewilderment, as they attempt to explain why using a gorilla to sell a toilet could ever have been a good idea. ‘We don’t know why we had the gorilla,’ says Inax’s senior communications executive. He has been nodding politely for most of the meeting, but the gorilla story unearths a lovely giggle from inside his composure. ‘We can’t even remember the slogan. But I do remember that he was wearing dungarees.’
         
 
         Helped by Japan’s economic growth spurt in the 1980s, and by Inax’s inept advertising, sales of high-function toilets began a slow, steady climb, but with TOTO in the lead. By 1995, twenty-three per cent of Japanese houses had some kind of Washlet, according to a Cabinet Office survey, and by the end of the next decade, the figure had doubled. Inax has yet to catch up.
 
         The gorilla also failed because the actress hit the right weak spot. TOTO’s genius was to address the wabi sabi soul of the Japanese consumer. Wabi sabi is a cultural and aesthetic philosophy that resists translation, but is usually rendered by the words ‘simple’ or ‘unfinished’. The Japanese tea ceremony is wabi sabi, as are those clean bathing habits. The Washlet wasn’t unfinished, nor was it transient, but it purified both the body and the toilet room. The toilet was now inside the house – and sometimes inside the bathroom – but its nozzles and hot air kept the user safely distant from his or her bodily excreta. All that complicated engineering simplified the unpleasant business of going to the toilet. Rick Hayashi of TOTO has a toilet-related definition for wabi sabi: ‘clean, simple, no smell’. The bidet-function toilet removed the need to touch the body with toilet paper. In an increasingly overcrowded urban environment, it provided the means for keeping a distance from bodily functions that before had been achieved by siting the privy far from the house. Also, it had heated seats. It had music. It turned the 4Ks stinky, dark, smelly toilet room into a sliver of pleasant private space, a highly desirable thing to have in the notoriously tiny apartments of Japan’s cities.
         
 
         After five hours of my questions, Mr Tanaka shyly offers two of his own. ‘Why don’t English people want high-function toilet? Why is Japan so unique?’
 
         I don’t know how to reply. I say something vague about how in the UK and US, it’s generally presumed that plumbing technology has evolved as far as it needs to. It works, it flushes, and that’s all that is required. I say I think that’s mistaken, but that’s the way it is. Mr Tanaka nods with politeness, but neither of us finds my answer satisfying. I decide to go elsewhere for enlightenment. TOTO and Inax both covet the enormous Chinese market, but what they really want are Americans. US consumers have more wealth and higher levels of technology. In the eyes of the high-function toilet industry, the US is frontier country, yet to be conquered, persuaded and bottom-cleansed. I can’t yet answer Mr Tanaka’s question, but the American Promised Land might.
 
         
             

         
 
         TOTO opened its first US office in 1989. Its current premises in New York City are in downtown SoHo, in an expensive-looking building in an expensive location, with an expensive toilet – the latest Neorest – in the window. Somehow, the Neorest is glossy and streamlined enough – it recalls the sleekness of a luxury yacht – to fit in well on this street of designer shops and lofts. The location makes sense because of TOTO USA’s business strategy, which is to sell luxury. That’s why I’m in SoHo and not Wisconsin (home to Kohler, America’s toilet market leader) or New Jersey (home to American Standard, the runner-up).
         
 
         TOTO USA’s PR chief is Lenora Campos. Her manner is assured and her background educated: she holds a PhD in ‘the representation of clothing theft in early modern Britain’ and describes herself as ‘a failed academic’. Somewhere along the way from academia to Neorest, she has developed a talent for euphemism: she describes her job as ‘working in high-end plumbing’ and excrement as ‘matter’. But she’s as sharp as her euphemisms are soft. I have come to her with prejudices. The US market is stagnant. American toilets are ugly. They are the ‘complex and ridiculous thrones’ described by the philosopher Alan Watts, who knew Japan and found Western toilets wanting. Americans aren’t interested in innovation, and they don’t want Washlets or change.
 
         Campos doesn’t bite. TOTO USA isn’t only about Washlets. Their regular, non-bidet toilets sell well, though nowhere near Kohler’s sales. Campos describes her chosen industry as ‘very dynamic. It addresses sustainability, the environment, technology, design.’ She disagrees with my interpretation of the industry as dull and conservative. There has been innovation, even if it was only in the plumbing. The innovation is all in the plumbing. Actually, in recent history, this has been the industry’s only innovation, and one that was forced upon it.
         
 
         For decades, the average American toilet used a guzzling 13 litres of water in every flush. Some used nearly 18 litres. By the early 1990s, when several states were reporting water shortages, and the concept of water conservation began to take root, someone noticed that the American toilet was using nearly half a household’s water supply. In 1992, the Energy Policy Act (EPAct) was passed, requiring all new toilets within two years to flush with no more than 6 litres. It was a shock. This was barely enough time to change production lines, let alone reconfigure a toilet design that depended on a set volume of water to function. The resulting, modified toilets were rushed and flawed. The six-litre flush had existed in Europe for years, which probably explains its inclusion in the EPAct. If the Europeans can do it, so can Americans. After all, Americans believe that their plumbing is the best in the world (and that Europe’s is dreadful); that their sanitary appliances, in the words of anthropologist Francesca Bray, who taught a class about toilets at the University of San Diego, ‘are at the top of the evolutionary and civilizational scale’.
         
 
         But American toilets are nothing like Europe’s, and not because they are superior. The American toilet is siphonic, or wash-out. The technology involves complicated principles of air and water flow, but in essence, the US toilet pulls the water out, and the European one pushes it. Manufacturers attempted to make a siphonic flush work with less water by narrowing the pipes, so the siphon effect was increased. It didn’t work. Users were having to flush two or three times. There were difficulties with smell. ‘In retrospect,’ a toilet designer tells me, ‘it was pretty asinine to think they would just adapt.’
 
         In plumbing, the post-EPAct era is still known as the time of clogging. Black markets sprang up in old-style toilets. News crews crossed into Canada to interview Americans smuggling back Canadian 13-litre toilets. These toilet pirates were outraged that not only were they being told how much to flush, but they were being asked to do it with bad equipment. It offended their plumbing and their pride. One cross-border black marketeer interviewed by CNN fumed that ‘I never thought in Vietnam, you know, when I had to go out in the woods at night, I never thought I’d have a problem here in my own country. […] We have the best life in the world and we can’t even get a decent toilet now.’ And anyway, if the new toilets had to be flushed several times, where was the water conservation?
         
 
         In 2001, enough Americans were angry enough to persuade Representative Joe Knollenberg of Michigan to introduce H.R.1479, the Plumbing Standards Improvement Act. The bill would rescind the low-flow requirements of the EPAct and ‘get the federal government out of the bathroom’. It was defeated by one vote in committee.
 
         The clogging reputation was hard to shift. Even today, most American toilets will have a plunger nearby, no matter how much American toilet manufacturers protest that they’re out-dated. When American Standard launched their high-end Champion range of toilets in 2003, its selling point was its powerful flush. Posters in faux Soviet revolutionary style featured plumbers in overalls brandishing wrenches, and the slogan ‘Working towards a Clog-Free Nation’.
 
         
             

         
 
         American manufacturers’ loss was initially TOTO’s gain. TOTO’s success in Japan had come through clever advertising and marketing, but it was also due to a brown, gloopy material called giji obutsu, which translates as ‘fake body waste’. It is, TOTO staff in Japan tell me, ‘a key part of TOTO’, and so key, the recipe is top secret, though they will reveal that it involves soybean paste (miso).
         
 
         Soybean paste is a lethal weapon in the battle for toilet market victory, because toilet makers need to test flushes, and they need test media to do it with. A flush is a chaotic event. Various media bounce around trying to get through one small opening. The more realistic the test media, the closer its properties – buoyancy, density – to human faeces, the better the flush. Toilet engineers have always known this: when George Jennings’ Pedestal Vase won a gold medal at a Health Exhibition in 1884, it successfully flushed ten apples, one flat sponge and three ‘air vessels’ (crumpled paper), as well as cleaning ‘plumber’s smudge’ smeared on the toilet bowl surface.
 
         By the time EPAct came into force, American manufacturers had barely progressed from the apples. They worked with golf balls, sponges, or wiggly bits of plastic. TOTO, though, had been working with a realistic test media for over eighty years. When the National Association of Home Builders (NAHB) published a survey in 2002 testing toilets for flush performance, TOTO models were ranked first, second and third. This helped TOTO’s reputation and sales: since 2003, annual US sales have doubled (from 14.4 billion yen [$120 million or £61 million] to 30.1 billion yen [$257 million or £131 million]). TOTO won’t release sales figures – beyond saying unhelpfully that the company is ‘the recognized leader in the toilet category’, which would puzzle Kohler – but at least temporarily, giji obutsu helped to give them the flushing edge in a clogged nation.
         
 
         Suddenly, America’s plumbing industry found it had to catch up. Money was put into innovation. In 2002, American Standard had no PhD’s in its R&D department, and now it has five, including an expert in nanotechnology (used to develop anti-microbial coating). But American toilet manufacturers still needed a better test media. They couldn’t risk clogging when their reputation was already battered in the eyes of a plunger-weary public, and they could hardly offer their toilets for test drives. Luckily, one day, a Canadian named Bill Gauley got suspicious.
 
         
             

         
 
         Gauley is a water engineer by training and curious by nature. By the 1990s, six-litre toilet models had gone on sale, after Canadian provinces brought in water-efficiency rules, but Gauley was sceptical. He did some tests and found that many of the six-litre models were actually using several litres more. When the NAHB report was published in 2002, he read it carefully. The report was supposed to help municipalities choose which toilet models were efficient enough to deserve rebates from the government. Dozens of toilets had been tested using sponges and paper balls as test media, and then rated with scores.
 
         Gauley emailed the NAHB and told them politely that their survey was useless. He said they should have used realistic test media – since when did humans excrete sponges? – and that their scoring system was flawed. ‘To their credit,’ he tells me, ‘they said, “You sound like you know what you’re talking about, so raise the funding and you can test the toilets yourself.” Then I had to put my money where my mouth was.’ His first challenge was to find something superior to sponges. He tried potatoes, mashed bananas, flour and water. Nothing floated or flushed the same way that human faeces did. He read that TOTO used soybean paste and asked them for the recipe. When the company refused to reveal it, he asked his colleagues for help. Anyone who went shopping was instructed to ‘look for anything that might work’. They brought back rice paste and peanut butter, but still Gauley wasn’t satisfied. Finally someone brought in a brand of miso that he thought looked and floated right. ‘Not that we go round feeling human faeces, but some of us have kids and it seemed right, for density and moisture content.’
         
 
         All that remained was to set up a drop guide to guarantee the test media always fell in the same spot. (Gauley did this electronically, rather than enlisting the help of his colleagues’ anuses.) Also, he had to calculate the weight of an average deposit. This wasn’t easy, as most research focused on unusual diets, but a 1978 study in the gastro-enterological journal Gut eventually yielded the fact that an average bowel movement weighed 250 grams (roughly half a pound). Then Gauley started testing. Of forty toilets that supposedly conformed to the six-litre requirement, only half passed. The results were published as the ‘Maximum Performance (MaP) Testing of Popular Toilet Models’, and shortly afterwards, the phone calls began. Some manufacturers were furious. Lawyers were consulted. Gauley was not intimidated. ‘We’d video-taped every test. So when they came threatening to sue, we’d show them a good performing toilet and they would usually say, “You’re right. We have to improve our toilets.”’ And Gauley had to improve his test media. The soybean paste was the right density and weight, but it was messy, and it wasn’t reusable. Then a technician said, ‘Why don’t you just put sand in a condom?’ The physical properties of sand are nothing like faeces, but the comment gave Gauley an idea. He bought a packet of Lifestyles non-lubricated, and returned to the lab. His colleagues were doubtful. ‘They said, are you sure it’s going to be strong enough?’ He filled one with miso and threw it against the wall. It was strong enough.
         
 
         After TOTO’s secretiveness, I didn’t expect Gauley to reveal the recipe of his giji obutsu, and in fact, he’s contractually forbidden from doing so. When he found the right brand, he asked to buy 250 kilograms from the importer. ‘His eyes lit up and he said, “How many restaurants do you own?” I said none and that actually he’d think it was funny but I wanted to use it to test toilets. He didn’t think it was funny and suddenly he didn’t want to sell it to me any more.’ Gauley changed the importer’s mind by promising never to reveal the name of the company. But he plans to publish the recipe online once they’ve analysed it. ‘I’m always thinking, how can we help the marketplace? I don’t want the recipe to be proprietary. I’m not trying to sell artificial poo.’
         
 
         Thanks to Gauley’s artificial poo, Veritec’s MaP is now the best-known independent survey of American toilets available. It is fair to say he’s helped make America’s toilets better, though Pete DeMarco, a senior toilet man at American Standard, keeps his praise on a low heat. He calls MaP ‘one test among many’. In fact, he says, a strange macho one-upmanship has taken over the male arena of toilets and testing. To pass the MaP test, toilets have to flush five of the 250g condoms and four toilet-paper balls compiled of six sheets of toilet paper each, but some manufacturers go further, bigger, stronger. American Standard’s toilets are made to flush 1000 grams. This bigger-better mentality has reached the consumer. ‘People want 1000 gram toilets,’ says Gauley, wonderingly. ‘But even 500 grams is a waste of performance.’ An interior designer friend says clients still ask her for thirteen-litre ‘traditional’ toilets, not understanding that a successful flush uses the force and flow of water, not just volume.
         
 
         Gauley says the marketplace has changed ‘incredibly’ since he started playing around with soybean paste. I ask him whether the place of the toilet has changed in American culture, whether it has risen above its basic function. He says no-one has ever asked him that before but now that I mention it, no. ‘Americans want one that works and then they want to forget about it. And that’s it.’
 
         
             

         
 
         Ironically, the flush transformation brought about by better test media was bad for TOTO. Gauley’s tests helped other manufacturers reach TOTO’s flushing standards. The company had to find another way to conquer the American market. So it would go back to bottoms. In Japan, TOTO successfully sold its toilets on the concept that they could keep the consumer clean, rather than the other way round. It would do the same in America.
 
         In 2007, the expensive ‘Clean is Happy’ campaign was introduced to the American public. There were smiley-face badges handed out on the street, viral internet ads and a lavish website featuring disturbingly cheery people telling you what Washlets could do in language Americans could understand. The deodorizer, one cheery person explained, ‘is kind of like the catalytic converter in your car’. It is ‘a hands-free clean’, said another. It uses water, and what’s so scary about that, when ‘we wash our faces and hair with water! Humans love water!’ I was doubtful. American humans may love water, but not to clean their backsides with.
         
 
         On the website of the American Bidet Company, company founder Arnold Cohen, who prefers to be called ‘Mr Bidet’, expresses his conviction that the bidet ‘is the most significant innovation for personal hygiene and sanitation since the introduction of indoor plumbing’. But the bidet has known limited spread beyond its French origins and even in France, it is disappearing. Ninety per cent of French homes used to have a bidet; now it’s ten per cent. Yet if logic governed human cleansing habits, the bidet would be as common as the toilet. Instead, it has generally been viewed with suspicion or bewilderment. (One American schoolteacher visiting Paris in 1929 wrote in her diary, ‘oh what a mistake we made about the little bathroom for the feet or what not’.)
         
 
         As Alexander Kira writes, the bidet entails ‘somewhat special circumstances surrounding the cleansing of the perineal region [that are] in some instances, highly charged emotionally’. New York University sociologist Harvey Molotch, who has written about toilets as consumer items, thinks the bidet has never risen above being seen as unavoidably French, and therefore louche. For centuries, Paris was the place to go for sex and women. Anal washing meant dirty naughtiness, something that may have inspired one American manufacturer to name its bidet model Carmen. The abyss between paper and water was highlighted at a 2005 art show held in New York called Lota Stories, in which Americans recorded their experiences of using a lota cup of water in their toilet habits. The results revealed years of frustration. One contributor, mindful of the frustration of trying to use water in the toilet-paper world of America, left useful advice for subterfuge. Filling a plastic cup (preferably khaki, black or ‘some other nondescript colour’) at the sink will draw less attention. In an apartment-sharing situation, always keep a plant in the bathroom to explain away the watering can. Above all, use discretion. ‘Ignore the impulse to explain what you are doing, even to friends. Unless people have been using a lota all their lives, the benefits completely escape them, and they will view you as a freak with a freakish bathroom custom.’
         
 
         There was another problem. To sell its cleansing products, TOTO had to tell Americans they were dirty. Its first attempt didn’t start well. A huge billboard ad featuring bare bottoms, supposed to hang near Times Square, had to be modified when a church in the building under the billboard successfully applied for an injunction. Bare butts, said Pastor Neil Rhodes, would impede churchgoers’ concentration. ‘You have naked bodies before your eyes,’ he told the New York Post. ‘How are you going to close your eyes and seek God?’ The ad was an odd move to make in a country where conservatism can border on the puritan. Lenora Campos of TOTO is sensitive to this. ‘Americans do have issues around the body and bodily functions. We are very uncomfortable discussing it.’ The billboard was changed because, she said, it was ‘off the mark. If the message is being lost and something is being generated that is unforeseen, then that message has to be changed.’
         
 
         
             

         
 
         Delicate sensibilities have always made selling toilets and toilet products difficult. It’s hard to advertise your product when social mores don’t allow you to say what the product is for. Toilet paper manufacturers have responded to this in mostly uncreative ways (except for the 1920s slogan, ‘Ask for Hakle and then you don’t have to mention toilet paper’). But since then, toilet paper advertising has been unrelenting pastels and puppies. It’s dull, but it works. The global toilet paper industry is worth $15–$20 billion, and according to the most recent statistics available, the average American uses fifty-seven sheets a day.
         
 
         In 2002, the toilet tissue brand Velvet departed from the norm by launching a campaign that featured ‘a series of lovingly photographed bare bottoms’, with the tag line ‘Love your bum’. It became the second most complained-about ad that year (the first, an image for an anti-poverty charity, featured a cockroach emerging from a baby’s mouth). The world of toilet paper, said a creative director for Velvet’s ad agency, ‘had a huge gap’ compared with the creativity levels of advertisers dealing with other markets.
 
         Toilet advertising in the US was in equal difficulties. American Standard’s Soviet-style campaign was successful because it was unusual. But most advertising still featured conservative shots of the classic American ‘throne’ toilet, stiff in its lines and defiantly un-streamlined. At American Standard, the throne has been modernized by making it even higher, the better to take the strain off ageing baby-boomers’ legs. It’s now an astonishing 16.5 inches from rim to floor, even more ergonomically nonsensical than usual (squatting frees up the colon and aids defecation; sitting squeezes it shut and impedes release, leading to claims that the sitting toilet has contributed to increased rates of colon cancer, haemorrhoids and constipation). Even with all the flow dynamics and nanotechnology, the modern American toilet has actually only perfected the removal of waste from the toilet while impeding the removal of waste from the body. And the American public is happy with it.
         
 
         TOTO hopes to sell its products on their health benefits. Colonic irrigation is increasingly fashionable; why not another form of healthy cleansing? But toilet paper manufacturer Kimberly-Clark also tried to appeal to health concerns when it launched Cottonelle Fresh Rollwipes, moist toilet paper on a roll. In surveys, two-thirds of Americans polled agreed that moist tissues cleaned better than dry paper. Kimberley-Clark consequently spent $100 million on the launch. Sales of Rollwipes were dismal, and the concept disappeared from shelves. It has yet to be resurrected. Americans apparently don’t want water anywhere near their perineal region, at least not yet.
 
         Consequently, TOTO is playing the celebrity card. When Madonna visited Tokyo in 2005, for the first time in twelve years, she proclaimed publicly that she’d missed the warm toilet seat. Celebrities who have admitted to owning Neorests include Jennifer Lopez, Will Smith and Cameron Diaz. As it did in Japan, TOTO is trying to create toilet evangelists who will do the informal marketing work. When the $1.5 billion Venetian Resort in Las Vegas was being built, TOTO products were placed in all its bathrooms, probably because its billionaire chairman Sheldon Adelson had been given Neorests to test in his home. If TOTO USA can’t achieve the mass conversion it did in Japan, it will take the high road of exclusivity instead. You won’t find TOTO in a Home Depot, even though that’s where you’ll find most toilet-buying Americans.
         
 
         It took fifteen years for TOTO to be successful in Japan. That’s the usual amount of time for new household products – air conditioners, washing machines – to be widely adopted. There are signs that Americans may yet succumb to the robo-toilet: in 2007, the American toilet market leader Kohler thought the market was robust enough to launch its own toilet with bidet attachment. Campos thinks the increasing visibility of the toilet in popular culture will help. She cites bathroom scenes in Sex and the City, in which the character of the uptight lawyer Miranda is disturbed by her boyfriend’s habit of peeing with the bathroom door open, and in Friends with Money, Jennifer Aniston is shown cleaning a toilet (though she actually had a toilet-cleaning double). Campos says that the Neorest is starring in an upcoming film, even if its role is to perform the old foreigner-gets-wet story, which hardly seems good advertising. Celebrities such as Will Smith and Barry Sonnenfeld, director of Men in Black, have spoken out against the deficiencies of toilet paper. (Sonnenfeld compared using a moist wipe to ‘a romp through a field of daisies for your butt’.)
         
 
         Perhaps the robo-toilet revolution is simply taking its time. But Tomohiko Sato of Inax is noticeably lacking in TOTO-style optimism. He has a fair sense of American views about robo-toilets, having spent time posted in Inax’s San Francisco office, where sales, he admits, were ‘not so much’. ‘Japanese people,’ he tells me, ‘understand that our product is very sanitary and clean.’ But years of trying to explain that to Americans taught him a painful truth. ‘Americans just don’t want to use it. They’re not scared. They’re just not interested.
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               Where would you hide? German Toilet Organization exhibit, featuring Jack Sim, among others – German Toilet Organization
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