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Praise for Nick Higham:

‘A thoroughly original and gripping book; from the elm-wood pipes of Tudor London, via dragon-like early steam engines, from pioneering reformers to outrageous scoundrels, and finally to the lives of modern Londoners, perplexed as to why Thames Water has yet again had to close a road, to replace cast-iron Victorian pipework with blue tubes, this is a lucid, hugely readable account of the struggle to supply clean water to one of the world’s first megacities. The conflicts between private profit and public interest, which go back to Jacobean times, carry on today. Anyone interested in the real London needs to read this.’ Andrew Marr

‘The first biography of liquid London is a pacey yet scholarly tale of greed versus altruism. Nick Higham breaks new ground in analysing the history of that most fundamental metropolitan element – its water supply.’ Sarah Wise

‘An enthralling guide to London’s most neglected and under-exploited asset. Its day must surely come.’ Simon Jenkins

‘A masterful achievement.’ Judith Flanders

‘A painstakingly researched account of how contemporary incompetence and private-interest greed in the water industry is reflected in a long and fascinating history of adventuring, double-dealing, political corruption and short-termism set against the efforts of visionary engineers and prophets. Beyond that, a story told with cracking momentum. And great respect for the charms of our lost and culverted rivers.’ Iain Sinclair




About the Book

No city can survive without water, and lots of it. Today we take the stuff for granted: turn a tap and it gushes out. But it wasn’t always so. For centuries London, one of the largest and richest cities in the world, struggled to supply its citizens with reliable, clean water. The Mercenary River tells the story of that struggle from the middle ages to the present day.

Based on new research, it tells a tale of remarkable technological, scientific and organisational breakthroughs; but also a story of greed and complacency, high finance and low politics. Among the breakthroughs was the picturesque New River, neither new nor a river but a state of the art aqueduct completed in 1613 and still part of London’s water supply: the company that built it was one of the very first modern business corporations, and also one of the most profitable. London water companies were early adopters of steam power for their pumps. And the Chelsea Waterworks was the first in the world to filter the water it supplied its customers: the same technique is still used to purify two-thirds of London’s drinking water. But for much of London’s history water had to be rationed, and the book also chronicles our changing relationship with water and the way we use it.

Amongst many stories, Nick Higham’s page-turning narrative uncovers the murky tale of how the most powerful steam engine in the world was first brought to London; the extraordinary story of how one Victorian London water company deliberately cut off 2,000 households, even though it knew they had no alternative source of supply; the details of a financial scandal which brought two of the water companies close to collapse in the 1870s; and finally asks whether today’s 21st century water companies are an improvement on their Victorian predecessors.
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A Note on Style and Sources

This is a book for the general reader not the specialist historian. In quoting historical documents from the late eighteenth century onwards, I have modernised spelling, punctuation and the use of capitals to improve understanding. I have used City (i.e. with a capital C) to refer to the City of London and its institutions; the city (all lower case), however, refers to the wider metropolitan area. I prefer the River Lea to Lee.

I have tried to keep endnotes and references to a minimum. So while, as a general rule, I have aimed to give the source of all substantial quotations and of detailed information that might otherwise be hard to find, and I have also referenced information from archive documents or contemporary publications, I have attempted to do so without overburdening the text. Documents in the London Metropolitan Archives are indicated by the letters LMA. Where I refer to pictures that are available online, I have given a website address. And I have indicated the principal secondary sources for each chapter as I have gone along.

In quoting from books and articles, I have made extensive use of online resources, such as the Wellcome Collection and Project Gutenberg. Page numbers cited refer to the original printed source, not to the online version, where they differ.

In citing weights and measures, I have used those current at the time. Supplying the metric equivalent on every occasion would clog the text hopelessly. A gallon in the UK is roughly equivalent to 4.5 litres, a mile to 1.6 kilometres, a yard to 0.9 metres and an inch to 2.5 centimetres. There are 12 inches to a foot, three feet to a yard and 1,760 yards to a mile. Other measures (such as rods) I have explained in the text. The bushel and the chaldron (which were not standard measures), however, require dedicated footnotes to elucidate.

I have not attempted to convert prices and costs to modern values. All historians agree, and it is true, that it is extremely difficult to make meaningful comparisons, because wages, prices, the purchasing power of money – and what there was to purchase – changed so radically over time, but I have occasionally indicated what a particular sum might have felt like to contemporaries. In pre-decimal days, there were 12 old pence to a shilling and 20 shillings to a pound and I have adopted the abbreviations common in the nineteenth century, i.e. £12 4s 7d. A guinea was £1 1s.




Introduction

On the morning of Monday, 15 January 1877, the residents of the Thames-side town of Richmond woke to find they had no water.

Failures of the water supply were not unknown in Victorian London: mains burst, pumping engines broke down. But this was different. This was planned. One of London’s eight private water companies had deliberately decided to stop supplying an entire town with piped water.

The deed was done secretly, at night: the company’s chief engineer went round the neighbourhood disconnecting the mains, accompanied by men with pickaxes. He acted even though he and the company’s directors knew the households they were cutting off had no alternative source of water, nor would they have for many weeks and perhaps months.1

It was an act of ruthless self-interest, even vindictiveness, on the company’s part, displaying (to our modern sensibility) grotesque disregard for the welfare of customers. The people of Richmond were left without water to cook with or wash with or drink.

The company was the Southwark & Vauxhall Waterworks, and its action was the culmination of a long-running feud with the local authority in the town, known as the vestry.* Richmond’s vestry wanted to replace the company’s water supply with one of its own, thus threatening to deprive the company of revenue.

Few episodes in the history of London’s water supply crystallised more clearly the conflict that lay at the heart of the water business for three centuries – and which, after an eighty-five-year interregnum, during which the supply was in public hands, re-emerged in the 1990s. On the one hand stood the consumers and the public at large, who needed and expected a reliable supply of clean, affordable water. On the other were the shareholders and investors in private water companies – on whom the metropolis depended for the complex and expensive infrastructure that brought the water to their customers, but whose interest lay in keeping costs as low and profits as high as possible. By 1877 debates about how to resolve this conflict had been raging for three-quarters of a century – and would only be resolved at the start of the next century.

This book tells the story of that conflict and what led up to it. It focuses on the drama and scandals that arose when the interests of capitalists and the public clashed, and on the running battle fought by the companies throughout the nineteenth century with campaigners and legislators, who believed the water companies owed a duty to the public as well as to their shareholders. (Though by no means did all legislators agree – the ones with water company shares often took a contrary view.)

It is also the history, from the medieval period onwards, of an increasingly sophisticated and pioneering industry. The challenge of supplying clean(ish) water to the world’s fastest-growing city, Europe’s first modern metropolis, taxed governments, administrators, engineers, scientists and businessmen alike. It prompted impressive technological innovation: London’s water industry was among the first to introduce iron mains, after the engineer Thomas Simpson had found a way to stop them leaking; it pioneered new techniques for cleansing and purifying water, such as the slow sand filters introduced by Simpson’s son, James, also an engineer, which are still used, uniquely among cities in the developed world, to purify two-thirds of London’s water; and it was at the forefront of the Industrial Revolution, as an important market for the latest steam-powered technology which drove its pumps.

There were organisational innovations too, which if anything were even more revolutionary. London water companies invented the concept of the networked utility: the city was probably the first place in the world to turn piped water supply to the home into a profit-making business. One of the world’s first modern business corporations was a London water company, and the story of London’s water is also the story of the way the modern public company evolved – that flawed engine of growth, employment and consumption, without which it seems the developed economies of the modern world cannot function.

It also produced one of the world’s first organised consumer movements: by modern standards, the supply with which Londoners struggled to keep themselves washed and watered in the eighteenth and early nineteenth centuries was absurdly inadequate, dirty and malodorous, not to mention costly. Consumer fury reached a peak when the companies, which up until then had competed to supply the capital, reached a series of secret agreements – between 1815 and 1817, north of the Thames, and in 1843, south of the river – and carved up the territory between them, raising prices as they did so. The resulting cartel or oligopoly remained in existence until the companies were taken over by the Metropolitan Water Board in 1904.

This is also a book about our changing relationship with water, and the way we use it. For much of human history, and in London well into the nineteenth century, water had to be rationed and stored at the point of use in tanks and other receptacles, which all too often became dirty and polluted. It was the cause of much heavy labour, most of it undertaken by women, and involved a great deal of fetching and carrying, whether for washing, cooking or doing the laundry. The poor suffered most, forced to rely on polluted parish pumps or on standpipes in courts and alleys for grossly inadequate supplies.

And then there was the problem of getting rid of the stuff. When water became available in increased quantities, and especially after the introduction of flushing water closets which rapidly overwhelmed traditional cesspits, the city faced both a public health crisis and a political challenge that was only resolved by the creation of London’s first, albeit imperfect, city-wide local authority and by the reluctant intervention of central government.

The man generally credited with solving London’s sewage problem is Joseph Bazalgette, who, as chief engineer of the Metropolitan Board of Works, designed and built the system of intercepting sewers that kept human filth out of the River Thames in central London and diverted it downstream. He is justly celebrated as one of London’s heroes. But this book also identifies some of the other men whose foresight and energy had equally far-reaching impacts on the city, but whose contributions are much less well-known. Among them are a Jacobean goldsmith and an early Victorian engineer.

The goldsmith, Hugh Myddelton, built the New River, which is neither new nor a river but a man-made canal snaking south out of Hertfordshire; more than 400 years after its completion it still supplies around ten per cent of London’s drinking water each day.

The engineer, James Simpson, did not wait to be told that the river water his employers supplied was dirty and not truly fit for human consumption, but, on his own initiative, took two bold steps to address the problem. In 1829 he introduced his slow sand filter. And, in the 1840s, he persuaded the directors of the Lambeth Waterworks to move their intake from the polluted tidal Thames to Seething Wells, upstream from Teddington Lock and beyond the reach of the tide, in search of cleaner water. In 1852 legislation required all the London water companies to follow suit: Simpson, unprompted, had shown the way.

London is a city of rivers. Many – such as the Effra, the Fleet, the Tyburn – have been ‘lost’, covered over and converted long ago into sewers. Another, the Lea, figures significantly in this story as a frequently compromised source of drinking water. But even the nineteenth century pollution of the Lea was as nothing compared with the condition of the Thames before 1860: at the heart of the city’s life for centuries, the Thames was taken for granted, exploited and abused. Yet astonishingly it survived and recovered, thanks to government intervention, and still today supplies the bulk of the capital’s water.

Journalists often like to describe some little-known fact they have stumbled across as a ‘well-kept secret’. I used to be a journalist and I am tempted to use the phrase myself. But, in truth, there is nothing secret about London’s water history: it’s just that it is too often overlooked and under-appreciated. This book is the first comprehensive modern attempt to tell the whole story – to explain what happened, and why it mattered then and still matters today.

Some of London’s water history is still visible, scattered across the capital. There are reservoirs, built to store the water long enough for the muck it contained to sink to the bottom, and to ensure there were supplies on hand during periodic droughts. There are pumping stations, which sucked water out of the Thames and Lea and from deep wells, using steam engines of formidable power, and then forced it under pressure into the mains, through which it flowed into customers’ homes. And there are filter beds, man-made ponds designed to strain water through sand and gravel and biologically purify it.

Many of the early filters and reservoirs have disappeared, their value as essential infrastructure outweighed by their value as building land. But a few of the old places are still in use, still serving their original function, and others survive repurposed as wildlife sanctuaries and boating lakes.

Many of the pumping stations have also survived, some housing compact modern pumps that are dwarfed by the cavernous spaces originally built to house massive steam engines; others have been converted to homes, businesses or visitor centres. Often they are fine buildings in their own right: the Victorians in particular knew how to make industrial buildings that were beautiful as well as functional. A handful, such as the former pumping station at Kew Bridge, which is home to the London Museum of Water and Steam, accommodate restored steam engines, mysterious but potent assemblies of iron and brass and steel, fired up from time to time by men of a certain age in boiler suits. Though large, their movements are precise, even delicate; though powerful, they are surprisingly quiet (the engines, that is – though the men don’t tend to say much either).

I began the research for this book by exploring the New River, which nowadays ends at two reservoirs near my home in Stoke Newington, but originally went as far south as New River Head on the borders of Islington and Clerkenwell next to Sadler’s Wells Theatre. The name Clerkenwell recalls the Clerks’ Well, which was an earlier component of London’s water supply; Sadler’s Wells commemorates another historic water feature. The story of London’s water shaped not just the city’s physical appearance but also the names we give it.

The New River’s original length was over forty miles, as it hugged the 100-foot contour to the west of the River Lea. Today its extravagant meanders have been straightened out, after four centuries of tunnelling and embanking, rerouting and general meddling. It runs through London’s sprawling northern outskirts, sometimes like a knife cut into its thick suburban crust, sometimes rather as if G. K. Chesterton’s rolling English drunkard had switched his efforts from road-making to canal cutting.2 It takes you past residential suburbs and shopping centres, trading estates and schools: most of the way you can follow a path provided by Thames Water.

There are ducks and swans and moorhens to watch, back gardens to peer into, long stretches of urban drabness interspersed with woodland and fields of grazing horses. You might see a kingfisher, or a rat. Sometimes the walk takes you above the surrounding houses; even on flat ground there is a perceptible raised bank on the eastern (downhill) side, which prevents the water making a break for freedom and the Lea.

The river ceased to run south of Stoke Newington in 1946. From there to New River Head it is merely a ghostly presence on the map. Its course must be imagined from surviving hints and fragments: an embankment and a dog-leg of open water in Clissold Park; a strip of allotments; wide grass walks in Petherton Road and in Colebrook Row. In New River Walk it has become a narrow ornamental park guarded by a heron, a cordon sanitaire keeping the imposing Victorian villas of Canonbury apart from Islington council’s Marquess Estate.

Travelling north, the river might offer a palimpsest of London’s development, a cross-section through the city’s history – except that London doesn’t work like that. Where you might expect an orderly succession of historical developments like geological strata, instead you get constant anachronisms, the remains of ancient villages subsumed by the urban sprawl, fossils in the city’s timeline.

North of Enfield, London ought by rights to end and farmland begin. Instead the city stretches a long tentacle out into the deep countryside, following the course of the Lea and the A10 and the railway to Hertford and Harlow. For part of the way, the New River marks this built-up area’s western boundary. Then, beyond Broxbourne, it drifts east, close to the course of the Lea.

To find its source, take the slow train (there are no fast ones) from Liverpool Street to Hertford East, an implausibly imposing terminus at the end of a humdrum commuter route. From there you can walk along the Lea Navigation downstream towards Ware. A thousand yards along the towpath, surrounded by water meadows, is the New Gauge. A four-square, two-storey brick building, it has an inlet beneath the towpath and an outlet at the back. Inside is a contraption to regulate the flow. Through this portal, constructed in 1856, gushes a maximum of 22.5 million gallons of water a day. To all intents and purposes the New River originates here, as a kind of reverse tributary of the Lea, and it has been taking water from the Lea since Hugh Myddelton’s time.

But, as originally conceived, the river began not at the Lea but at the springs of Amwell and Chadwell. Great Amwell, three miles downstream from New Gauge, has a street of old houses, a good pub and a characterful church, and below them an island in the New River adorned with classical statuary. The spring here has long since dried up. But Chadwell still functions. Up until a few years ago it was possible to stroll across the meadows from the Lea and stand beside the spring, tucked under a low escarpment next to the graffiti-scarred concrete viaduct that carries the A10 over the river. The valley is filled with the noise of traffic.

Today the spring is fenced off. But you can still look down on a waterscape of ditches and disused gravel pits with the Lea in the distance. In the foreground is a circular pool, and a channel flowing sinuously east and curving out of sight beyond a thicket. Here, where the scrappy edgelands of Hertford merge into the greater edgelands of Greater London, is the New River’s original source. And here, like the water bubbling up from the chalk aquifer, the modern history of London’s water really began.




1

Conduits and Cobs

William Campion makes only one appearance in the pages of history, but it is a memorable one. The unlucky – or villainous, or perhaps just thirsty – Campion lived in Fleet Street and, in the chilly month of November 1478, was convicted by the Lord Mayor and Aldermen of stealing water. He had surreptitiously tapped the public conduit near his house and diverted part of the flow to his own use, thereby depriving his neighbours.

The word ‘conduit’ in medieval London described two different but related things. One was a pipe that carried water into the City from springs outside the walls; the other was the building, also known as a conduit house, at which the pipe terminated and from which residents could collect water free of charge for household use. Campion may have tapped the pipe itself, or he may have found a way to siphon water from the nearest conduit house at the corner of Fleet Street and Showe Lane.

His punishment was public, uncomfortable and apt. After a spell in gaol, he was brought out and ‘being set upon a horse, a vessel like unto a conduit [house] was placed upon his head, and kept filled with water, which ran down his person from small holes made for the purpose’. In this condition he was paraded round the City and his offence proclaimed as a warning to others. At the end of the circuit he was returned to gaol, presumably humiliated and unquestionably cold and damp.1*

Few things reveal more clearly the gulf that separates you, dear reader, from your medieval ancestors than your attitude to water. You work on the comfortable assumption that clean, potable water is always available, readily heated, and equally readily disposed of: your daily life depends on it. Perhaps before sitting down to read this chapter you put the kettle on for a cup of tea, filling it by the simple act of turning a tap. Perhaps you started today with a shower. Perhaps you’re looking forward to ending it with a soak in a hot bath. No doubt you have used a lavatory – though you may call it a toilet or loo or WC or john or one of a score of other euphemisms – and then flushed your waste away with the contents of a cistern that will rapidly and automatically refill itself. Quite possibly you have a dishwasher – and you almost certainly have access to a washing machine.

There is a cost to this, but it is a financial and an environmental one: in the modern developed world, water involves us in little physical labour. This is not true in much of the global south, where water – not always clean – must still be fetched from common wells or standpipes and carried home, nor in places where population growth combined with climate change, mismanagement and geopolitical tensions has created water shortages. But in most of Europe and North America, we have forgotten what it is to have to work for our water.

In medieval London water was a scarce resource of questionable cleanliness and purity. It was used sparingly because there was barely enough to go round, and it had to be fetched and carried – either from a private well in the backyard or from some more distant source – and then put on a fire to heat. Water is unforgiving stuff, inconveniently heavy and using it in quantities is laborious and fatiguing.

As a result, patterns of medieval water use were very different from today’s. Plenty of water was of course drunk, but mostly indirectly, as ale or beer; only the desperate drank water neat, because the only water available was usually tainted. Commercial brewers were among the heaviest industrial users of water, though a lot of brewing also went on in the home. Water was used in large quantities by butchers and fishmongers, and in larger quantities still by tanners and dyers. It was given to the animals who powered the city and its transport. But it was not used for flushing human waste away – solids went mainly into cesspits, which had to be periodically emptied, while pots of urine were sometimes tipped into the open drain, or ‘kennel’, that ran down the middle of the street.

Many people without their own well got their water by dipping a bucket in the Thames – we know this because the City’s records show that they periodically drowned in the process, and because the owners of wharves and stairs beside the river had to be stopped from charging people for access. The river was clean enough for salmon, which only disappeared in the early nineteenth century, but the water was still of questionable quality: for every ordinance forbidding people from throwing rubbish into the river there was another instructing butchers, for instance, to load their offal into boats and dump it midstream. And the river was tidal, so fresh water coming downstream mingled at certain states of the tide with salt seawater coming up: during a bad drought in 1325–6, when the fresh water flow was much reduced, people complained that their ale tasted salty.

Conduit city

The conduits were the medieval city’s response to its perennial water shortage. One of London’s earliest historians, William Fitzstephen, writing in the late 1100s, praised the ‘sweet, wholesome and clear springs’ on the city’s northern outskirts, and described their water rippling brightly over the pebbles.2 But these natural springs on the city’s fringe produced nowhere near enough water, so the conduits were constructed from the thirteenth century onwards: the earliest, the Great Conduit, was begun in 1236, when royal letters patent were issued, allowing the city to tap springs next to the river Tyburn, near the modern Bond Street tube station. The springs were a gift from Gilbert de Sandford, and the water was to be ‘for the profit of the city and the good of the whole realm thither repairing: to wit, for the poor to drink, and the rich to dress their meat.’3

A reservoir was built to provide a ‘head’, i.e. sufficient pressure to force water through a pipe. The modern South Molton Street may mark the start of the pipe’s route. From there it may have run due south towards Buckingham Palace and then east to Charing Cross, or (accounts vary) in a south-easterly direction past today’s Conduit Street. Either way, it then went along Fleet Street and up past Newgate to a rectangular conduit house in Cheapside, the city’s principal shopping street. Since the conduit flowed downhill as far as the River Fleet and then up Ludgate Hill, it’s clear the medieval engineers understood the principle of the inverted siphon, which dictates that a liquid that fills a pipe will re-emerge at or just below the level at which it enters it, even if the pipe dips in between (the commonest form of inverted siphon in our world is the ubiquitous plumber’s U-bend).

Part of the conduit house still exists, a hidden relic of the medieval city. It rested on an arched stone undercroft, which was rediscovered in 1899, and rediscovered again and excavated in 1994: it lies beneath a manhole cover carrying the City of London’s crest and a commemorative inscription.

Later a second outlet, known as the Little Conduit, was erected along the route of the pipe in West Cheap, just north of St Paul’s, and the system was extended to other locations around the city. A map of 1585 shows a gothic structure labelled ‘ye lytle cundit’, surrounded by ‘tankards’ for distributing water resting on the ground, waiting to be filled: made of wooden staves hooped with iron, the tankards look like enormous water jugs with wide flat bottoms and narrow mouths and each held three gallons.4

As the number of conduit houses increased (eventually there were sixteen, many in the middle of the narrow streets where they obstructed the traffic), the flow became weaker and new sources were pressed into service, initially at Tyburn, later at Paddington, where the springs were leased from Westminster Abbey for an annual rent of 2lb of pepper. More springs were tapped in Finsbury and Highgate, in Hackney and Dalston. One conduit house was constructed at the bottom of Snow Hill, next to the bridge where Holborn crossed the River Fleet; it was rebuilt in 1577 by a gentleman called William Lambe, and the water came from springs in Bloomsbury, near what is now Lamb’s Conduit Street.*

Another much older conduit ran parallel to Lamb’s. It was called the White Conduit, from the chalk used to construct it, and served the Greyfriars in Newgate rather than the general public. One of its sources was known as the Chimney Conduit after the open shaft or chimney that rose up next to the arched roof of the collecting tank. It was still in place behind 20 Queen’s Square in Bloomsbury in 1910, when an antiquary exploring it fell in and was obliged to swim. But two years later it was dismantled and, in 1924, was re-erected in the grounds of the Metropolitan Water Board’s headquarters at New River Head. The MWB building has now been converted to upmarket flats, but the old structure is still there in the communal garden, complete with its shaft or chimney, squatting like a miniature church among the residents’ sun-loungers.

Another white conduit, also private, supplied the Charterhouse on the city’s northern fringe from springs in the modern White Conduit Street, now a scruffy little road between a Sainsbury’s carpark and Islington’s Chapel Market. The Charterhouse supply was constructed in 1430 and a plan of it – the oldest surviving plan of any London building – was drawn up between 1442 and 1457: the document’s existence testifies to the cost and complexity of the system, which must have needed frequent maintenance. Hydraulic engineering was among the more sophisticated technologies available to medieval Europeans, and this is a user’s manual: it shows the pipes in schematic form – including the point at which they intersect with a similar conduit taking water to St John’s Priory. Today the Charterhouse is one of the most atmospheric historic spaces in London. The greater part of the original monastery disappeared when the site was rebuilt as a mansion in Elizabethan times, but one side of the cloister survives, complete with the doorway to one of the monks’ two-storey cells and the hatch next to it through which food was delivered. The main water pipe led to a conduit house in the middle of the cloister from which subsidiary pipes fanned out to give each monk his own supply from a tap in his cell’s back garden.

The public conduit houses were neighbourhood centres, places for exchanging gossip and news: the ‘water-coolers’ of their day. The poor could fetch water themselves, the wealthier could send their servants or wait to buy it from one of the water carriers who hawked it round the streets in the aforementioned tankards or in horse-drawn water carts. The carriers, also known as tankard-bearers, had a guild, the Fraternity of St Christopher, but they sound a rough lot. At one stage in 1541, the Lord Mayor banned them from carrying clubs and staves because of the fights that broke out over who was first in the queue at the conduit. In 1569, they were described by the City chamberlain as men ‘of the greatest disorder, simplest of discretion and most troublesome.’5* Nor did they make much money. The water bearer who appears in Ben Jonson’s Every Man In His Humour, Oliver Cob, is a gobby stage clown and stereotypical cockney who engages in backchat with the posher characters and exits after his first scene with the cheery line: ‘Helter skelter, hang sorrow, care will kill a cat, up-tails all, and a pox on the hangman.’ But he lives in a mean house, and another character describes him disparagingly as ‘a tankard-bearer, a thread-bare rascal, a beggar, a slave that never drunk out of better than piss-pot metal in his life’. He is last seen beating his wife. Later writers often claim ‘cob’ was a generic term for a water carrier, but there seems to be no evidence for this before Jonson’s play: was Oliver called Cob because he was a cob; or were cobs later called cobs because of Oliver?6

Remarkably, the conduits were a public service and the water was free: the expense of building and maintaining them was born by the City Corporation or by benefactors anxious to save their souls with good works. They were kept in repair and locked up at night by officials appointed by the City: a ten-year experiment in contracting out the management of the Great Conduit in 1367 was not repeated. The development of this civic water supply was an impressive achievement of London’s medieval city government.

But the system suffered from considerable strain and the strains grew harder to contain as the city grew. Between 1500 and 1600 the population increased at least four-fold, from around 50,000 to around 200,000. What had once been an insignificant backwater in the stream of European history had become one of its largest urban centres, on a par with Paris and Naples.

Keeping it clean

The ways in which people used water also changed, meaning they needed more of it. Medieval Londoners lived a dry life: they cooked and heated their homes with wood fires, and every aspect of their existence must have been perfumed by the smell of wood smoke, but their living spaces could be kept clean with nothing more elaborate than a brush. By the 1570s population growth had made firewood in London enormously expensive: more people meant there was a demand for more fuel and it needed to be brought from further away.

This crisis in the supply of firewood paralleled the similar crisis in the water supply and occurred at roughly the same time. London had outgrown the capacity of its immediate neighbourhood to support it. The solution in the case of water was, as we shall see, to find new sources further from the city and to apply new technology to the exploitation of an existing source, the Thames. In the case of firewood, the solution was enormous quantities of a replacement fuel, ‘sea coal’, brought down the North Sea coast from the coalfields around Newcastle. Londoners had been burning coal at least since the thirteenth century, but in modest amounts. Despite periodic attempts to limit coal burning, on account of the smoke it produced, or even to ban its import to the city, by 1610 Parliament was describing it as the ‘ordinary and necessary fuel’ of the city, and so it remained.7

In time London became synonymous with coal-burning, the only major European capital of which this was true, but one drawback of the new fuel was that the greasy soot and smuts that coal fires produced made everything filthy. For the first time water was needed to wash down walls and floors in interior spaces, and the mop and the flannel joined the brush, broom and besom in the housewife’s armoury. The diarist John Evelyn, in 1661, complained that coal smoke was ‘superinducing a sooty Crust or Furr upon all that it lights, spoyling the moveables, tarnishing the Plate, Gildings and Furniture, and corroding the very Iron-bars and hardest stones with those piercing and acrimonious Spirits which accompany its Sulphure.’8 An eighteenth century Swiss traveller was struck by the fact that affluent Londoners had their houses washed ‘from top to bottom’ twice a week, and kitchens, staircases and entrances every morning: coal made that essential.*

Coal also helped transform the way food was cooked: more water was required in the kitchen. Sticky pottages and risotto-like frumenty, made from grains with the odd vegetable or bit of meat, were staples of medieval cookery. The simplest of these dishes – such as pease pottage, made with dried peas – were cheap food for the poor; the more elaborate were unquestionably elite concoctions, full of rare and expensive ingredients. This kind of cookery worked well with wood fires that burned fiercely for a while to bring the pot to the boil and then subsided leaving the contents to simmer and absorb relatively modest amounts of water slowly. But coal burned hotter for longer, and food like this would need constant stirring to prevent it sticking and burning. So it was gradually replaced by less labour-intensive dishes that could be left to cook in the long, rolling boil of a pot on a coal fire or cast-iron range. Which, arguably, was how the likes of steamed puddings and boiled vegetables became synonymous with British cuisine.

One thing that water was not much used for in medieval and early modern London was washing people, other than their hands and faces. Opinions vary as to whether that meant people smelled bad; much depended on how often their linen underclothes were washed.

There were (a few) baths. Some royal palaces were fitted with wooden tubs, and there were public ‘stews’ modelled on Turkish baths, supposedly introduced by returning crusaders. Many were owned by William Walworth, Richard II’s Lord Mayor of London, in Southwark and on Bankside, but in due course they were shut down for immorality, and by Shakespeare’s time ‘stew’ and ‘bagnio’, the Italian for bath, had become synonymous with ‘brothel’.

The standard view used to be that, in the words of one historian writing in the 1960s, ‘With the sixteenth century England went into a dirty decline’.9 And it is not hard to find evidence to support that contention. Tudor and early Stuart writers advised against washing the body, on the grounds that it opened the pores and left the skin dangerously vulnerable to invasion by ‘venomous ayre’ that might ‘infecte the bloode’.10 Elizabeth I was said to take baths despite this injunction – but only once a month and ‘whether she need it or no’. Samuel Pepys’s diary makes just one mention in nine years of his wife taking a bath, when she went ‘with her woman to the hot house to bathe herself, after her long being within doors in the dirt, so that she now pretends to a resolution of being hereafter very clean. How long it will hold I can guess.’11 A few days later his wife banned Pepys himself from the marital bed until he had ‘cleaned himself with warm water’: perhaps he’d made the mistake of telling her what he thought of her bathing and she was getting her revenge?12

But more recently the view that everybody must have smelled bad because they washed themselves so rarely has been challenged. The social historian Ruth Goodman, who specialises in recreating the living and working environments of the past on television, argues that people may not have washed their bodies but they did wash their linen, which absorbed sweat and dirt and so helped to keep unpleasant body odours at bay. She quotes the seventeenth-century self-styled Water Poet, John Taylor, who combined versifying with his trade as a Thames waterman. His poem, ‘In Praise of Cleane Linen’, was dedicated to the laundress Mrs Martha Legge, who washed the clothes of the young men studying at the Middle Temple:


Remember that your laundress paines is great,

When labours only keep you sweet and neat . . .

By her thy linnen’s sweet and clenely drest,

Else thou would’st stink above ground like a beast.13



And the irrepressible Goodman has tried living like an unwashed denizen of the sixteenth and seventeenth centuries herself, twice, on one occasion going without a bath or shower for three months but changing her linen smock and hose daily. Nobody noticed, she maintains, and she remained smell-free – ‘even my feet’. On the second occasion she spent six months living and working on a ‘Tudor’ farm for a television series, changing her woollen hose just three times in that period and her linen smock once a week – a regime presumably more typical of the average working Londoner. She was doing hard physical work and concedes there was ‘a slight smell’, but that her colleagues, including the camera crew, did not find it offensive. And in any case it was masked by the odour of wood smoke.14

Water pressures

By the Tudor period, nothing could disguise the fact that London as a whole was running out of water: there was never quite enough to go round. The records are full of complaints about the quantities being taken by brewers and fishmongers, even after those wanting water for purposes of trade were made to pay a fee. And sometimes the conduits failed, because of drought or thanks to human intervention. In December 1560 two men were whipped for stealing lead pipes: the theft meant all but one of London’s conduits had had no water on 30 November. The elaborate sentence handed down to William Campion is evidence of how serious an offence it was to misuse water in this environment.

Campion, as we saw, had broken the law, but there were others who enjoyed a private water supply from the public conduits who were effectively above the law. Many city mansions and the riverside palaces of aristocrats along the Strand seem to have had their own ‘quills’ – so called because the branch pipe from the conduit was meant to be no wider than a goose’s quill. Status counted for a lot in medieval and early modern London and it could be hard to resist a request from the powerful, whether for a privileged supply of water or anything else. But it’s a measure of how severe London’s water crisis had become that, by the early 1600s, the Lord Mayor was turning down requests from aristocrats for quills: Lord Cobham and Lord Fenton were told that the conduit supply was inadequate to meet the needs of the city’s wider populace. Even the widow of the Earl of Essex got short shrift in 1601: the mayor refused to let her keep her quill because he said Essex House had been wasting the better-quality conduit water, using it not just for cooking but for doing the laundry and in the stable, in place of well water or river water. (He may of course have been emboldened by the fact that her husband had just been executed for treason.)

Things got so bad that, in about 1621, the water carriers presented a petition to Parliament, pointing out that it was against the law to divert any of the flow in the conduits for private purposes and complaining about ‘private branches and cockes’ leaving too little water for everyone else. And the cobs named names. Not for the last time the public interest of Londoners at large was being weighed against that of private individuals, such as Lady Swinnerton, who, the petition alleged, was allowed two gallons an hour from the conduit (which was regrettable enough), but had a pipe so large that it yielded more than thirteen gallons an hour, most of which ran to waste. The quantities of water involved are minuscule by modern standards: two gallons is roughly half the amount a modern garden tap delivers in a single minute.15

The pressures increased as the available water sources became increasingly polluted. In the sixteenth century the River Fleet, which joined the Thames at Blackfriars, had become a notorious repository for the noxious effluvia of tanneries, slaughterhouses and Smithfield livestock market, along with domestic privies. In 1589 the City spent a thousand marks diverting the springs on Hampstead Heath into the Fleet in an effort to clean and scour the channel: it had no effect. In 1612 Ben Jonson likened the Fleet to the River Styx, which the dead must cross en route to hell. He imagined two men trying to row up to Holborn in a waterman’s wherry, past floating turds, dead cats, overhanging privies and all-encompassing stench:


Row close then slaves. Alas, they will beshite us.

No matter, stinkards, row. What croaking sound

Is this we heare? Of frogs? No, guts wind-bound,

Over your heads: Well, row . . . 16



The lines come from a mock-heroic satire called ‘On the Famous Voyage’, 196 lines of classical allusion and vigorous toilet humour, an epic of disgust.

By Jonson’s day Fitzstephen’s sweet, wholesome and clear water rippling brightly over the pebbles had become almost irretrievably contaminated and fouled. Nor was the rest of London much cleaner or sweet-smelling. The typical Londoner lived in a four-room house on a cramped irregular site. From the 1570s onwards, all houses were supposed to have their own privy (also known as a house of office, house of easement or boghouse) and a stone-lined cesspit; the privy was usually at the end of the garden or yard if the house had one, or upstairs in a garret, where it connected with the cesspit via a lead funnel. Every alley was meant to have at least two privies, and there were also communal houses of easement – including one at the Vintry, endowed by Dick Whittington with 128 seats, and another with eighty seats at Queenhithe.

Until they were emptied these cesspits must have smelt strongly. And there was none of the rigorous separation of people and their waste to which we are accustomed today. In October 1660 Samuel Pepys reported an unpleasant discovery in his basement: ‘I put my foot into a great heap of turds, by which I find that Mr Turners house of office is full and comes into my cellar, which doth trouble me.’17

Privately enterprising

The answer to the water shortage turned out to be a species of privatisation, in effect licensing entrepreneurial individuals to invest in water infrastructure, in theory at their own expense. Unlike their medieval predecessors, they hoped not for rewards in heaven but for profit on earth, and they harnessed capital, technology and market forces in a new way.

The first major effort was called the London Bridge Waterworks. In 1581 a Dutch or German engineer called Peter Morice* began paying the City ten shillings a year on a 500-year lease to rent the northernmost arch of London Bridge. He installed a waterwheel that pumped Thames water up into a tank, from where it was distributed in a network of wooden pipes. He brought with him the latest German technology, perhaps developed in Danzig, and his pump was powerful: as proof of concept, Morice had staged a demonstration in which he succeeded in sending a jet higher than the spire of nearby St Magnus Martyr church. And he was selling a service: his customers were actively encouraged to take quills from his pipes – provided they paid.†

Before long Morice had rented a second arch and in due course his successors took more, until, by 1767, there were five waterwheels occupying three arches and driving sixty-four pumps, plus another wheel in an arch at the Southwark end to supply the south bank. The London Bridge Waterworks survived until the old bridge itself was demolished in 1831, though by that stage it had been taken over by its great rival, the New River Company, and was in poor shape. In 1821, shortly before the takeover, the company’s superintendent, giving evidence to a House of Commons inquiry, was disarmingly honest about the shortcomings of the product his waterworks supplied. Many inhabitants of the City preferred his water to the New River Company’s, he said, because it was softer (and so better for doing the laundry). But was it drinkable, he was asked. ‘I never think of drinking it,’ he replied.18

Old London Bridge was a remarkable structure, lined with overhanging shops and houses, its pillars supported by massive stone ‘starlings’ or piers, which channelled the river water at ferocious speed between them. It was often pictured, and many of those pictures also show the waterworks – both the waterwheels themselves and the associated buildings on the river bank. The sound of the wheels and the wooden gears driving the pumps, combined with the water rushing between the starlings, made it a famously noisy place – so noisy that the playwright John Fletcher likened the talk of angry women to the ‘noise at London-bridge’.19

From his waterwheel at the northern end of the bridge, Morice’s pipes ran through much of the City, but not all of it. Their exact whereabouts was a mystery until a comprehensive survey in the middle of the eighteenth century: only when they burst was their location likely to be revealed. They were wooden, as all water mains in London were up until the early nineteenth century. But the head of pressure from the tank atop Morice’s water tower was not enough to reach the northern parts within the City walls, let alone the suburbs that had grown up beyond them to the north, east and west.

From the outset Morice had the support of the City authorities and of leading citizens, and his construction costs were subsidised. The City’s Common Council and Court of Aldermen considered that his work ‘would profit the whole city, and be no hindrance to the poor water-bearers, who would still have as much work as they were able to perform’. Significantly (because it helped him generate support for his scheme), Morice was offering a free supply to some of the conduit houses, in particular one called The Standard at the City’s highest point, the junction of Cornhill and Gracechurch Street: equally significant, the business of selling water to private customers was described as merely ‘by the way’. But it was also the case that Morice and his waterworks soon found it difficult to serve both the public and his private customers. The public supply suffered as more households signed up: the flow to the Standard was said to be ‘much aslaked’ in 1587 and to have run dry by 1603.20

The London Bridge Waterworks could claim three firsts. For the first time someone was using a mechanical pump (or ‘engine’) to supply water to Londoners; they were delivering water to individual consumers via a network of pipes; and they were doing so to make money: Morice and the City’s government between them had invented the networked utility.

The launch of the business on Christmas Eve 1582 was a significant moment. Morice and his contemporaries would not have recognised it, but later historians certainly did. Frederick Clifford’s A History of Private Bill Legislation has an unpromising title but is in fact a fount of information about the history of London’s water supply. Clifford was writing in 1885, when the shortcomings of London’s private water companies had long been evident and numerous attempts were being made to take them into public ownership. For him, with his late Victorian faith in municipal virtue and the benefits of sanitation, Morice’s venture was the moment things started to go wrong:


Such was the rise of the first private undertaking on record which supplied water for private profit . . . The water supply of London had rested solely with the Corporation, and was undertaken by them not for the sake of revenue but as a municipal duty which devolved upon all municipal bodies anxious to promote the health and comfort of their fellow-citizens. In furthering the plans of Morice and his co-adventurers the Corporation did not foresee, and could hardly be expected to foresee, how great a power they were beginning to transfer to private hands.21



The London Bridge Waterworks provided a partial solution to London’s water crisis, but not a complete one.

Having licensed one entrepreneur to supply water commercially (and loaned him money), the City did the same for others. In 1593 a man called Bevis Bulmer set up a waterworks with a loan from the City at Broken Wharf near the modern Millennium footbridge; it survived until the eighteenth century, but Bulmer himself went broke because he used expensive horse-power rather than a waterwheel to drive his pump. At least three other waterworks also came and went around this time.

But one stayed the course. It might be more accurate to describe Morice and Bulmer’s ventures as public-private partnerships, since the City’s loans were never fully repaid; but the company that transformed London’s water business for ever was a different kind of beast. Hugh Myddelton’s New River proved to be an infinitely more successful answer to the challenge of quenching London’s thirst.
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