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Chapter 1

The Suburbs of Hell

To say that the modern world began at a specific time and in a specific place is absurd. Historians could hardly disagree more: there’s almost a five-hundred-year difference between the earliest and latest suggested dates for the earliest beginnings of the modern era. Was the now birthed in the continent-spanning catastrophe of the Black Death (1347–53), which overturned the medieval world order, or in other calamities around this time? Perhaps the fall of Constantinople in 1453, or the European conquest of the Americas starting in 1492? Was modernity the consequence of technology – and if so, which one? Was it the printing press, invented by Gutenberg in 1450 or James Watt’s condensing steam engine, launched on to the market in 1776? Or was the modern an idea? Did Machiavelli’s The Prince (1513) shepherd in the modern political order, or was it Martin Luther’s 95 Theses, four years later? Or must we wait for the French Revolution in 1789 to give us the modern subject: a person of liberté and égalité, not hierarchy and descent? Did modernity necessarily begin in the West at all? If we look East, to the Mughal Empire or to China, which other cities, social innovations and technologies might we regard as turning points to today?

Yet, by following the trail of dust, we find ourselves in a particular time and place: 1570, in Tudor London, when the air began to fill with filthy fossil smoke in a way that hasn’t ceased since.

Air pollution existed before this date. Seneca grumbled about ‘the oppressive atmosphere of the city and that reek of smoking cookers’ in first-century Rome, and the ‘clouds of ashes’ they left behind.1 The fires that fed the Mayan Empire’s lime kilns, in what is modern Central America, consumed an entire civilisation, as the vast deforestation required to build their cities – twenty trees to make the lime plaster for a single square metre of cityscape – changed rainfall patterns, exacerbated drought and created catastrophic crop failure.2 Yet environmental historian William M. Cavert argues that the smoky air of Elizabethan London is yet more significant, for one reason: it marks the beginning of the fossil fuel age. Before 1570, wood was the main source of fuel everywhere in the world (except in the high Arctic, where Inuit and Yupik people’s lamps ran on animal fat). For ten thousand years, settled human society had been built on only the energy a tree could store in its lifetime. The widespread adoption of coal was a rupture, a blast of ancient black, mineral solar power beamed straight from the planet’s core. This changed everything. As Cavert writes: ‘From the perspective of energy regimes . . . early modern England was, or became, “the first modern society”.’3 If we want to understand the worldview that has produced the crisis we face today, it makes sense to start at its beginning.

The shift that occurred in London in the late sixteenth century was not merely a step up in particulate pollution metrics, or even a qualitative shift in types of fuel. It was epochal. So let us witness the birth of this new fossil energy regime – and the trail of the dust it left in its wake.

***

Three hundred and fifty million years ago, in a time before the dinosaurs, our planet was warm and lush. The air was rich with oxygen and, in steady warm sunshine near the equator, forests of fern-like trees grew tall, their spindly trunks stretching thirty to fifty metres in height above shallow root systems bathed by vast tropical swamps. These trees had tough stems made almost entirely of lignin-rich bark, in order to resist the vast insects that preyed on them – yet they toppled over easily, falling on top of each other, tree after tree, season after season, and landing in water that carried insufficient oxygen for their bodies to rot. Floods covered this wood with silt and these layers compressed slowly, over countless generations, into layers of peat.

Deep underground, carried on plumes of molten metal, the continents were on the move. At this time the Laurussian plate (which would become Europe and North America) was colliding with Gondwana (now the southern hemisphere continents) to form the supercontinent of Pangea. Forced together, the plates buckled up into mountain ranges, and neighbouring regions of crust were forced down. Crushed, slowly and relentlessly, the bodies of these prehistoric trees received a strange, undead burial where they did not rot, or turn to dust – but transmuted into something new. The lignin that had given them their strength compacted into lignite; brown peat became bituminous, then black. They became coal.

The geological era was named for the one element that survived this transformation: it’s known as the Carboniferous era. Three hundred million years later, people noticed nuggets of this black gold washing up on the beaches of Northumberland.

People first started to make use of coal in the Bronze Age, with the earliest mining occurring in China over 5,000 years ago.4 The Romans knew about coal as a useful alternative to charcoal and were mining extensively in Britain by the end of the second century CE. Coal smelted iron and fed the hypocaust heating systems in public baths and the villas of the wealthy. At Aquae Sulis (now Bath), it fed a ‘perpetual fire’ at the temple of Minerva, goddess of wisdom.

After the Romans left Britain in 410 CE, people returned to using just readily available wood for fuel – and continued to do so for the next 750 years. Coal only reappears in the historical record in 1180, in a survey of the lands of the Bishopric of Durham.5 Coal lay close to the surface in this part of north-east England, making it easy to mine – which started to happen in greater quantities. At this time, forests were being cut down across Europe as populations grew and societies became wealthier, making wood scarcer and more expensive. Dyers, brewers and other trades that required large fires – such as the lime kilns that made plaster and mortar for construction – felt the pinch. Coal was a more affordable alternative and, in the stable years after Magna Carta, a trade emerged, with the fuel being shipped by sea from Newcastle to London in sufficient quantities such that by 1228 the capital had acquired a Seacoal Lane.6

London quickly came to know the scourge of its pollution. This northern coal was a soft, bituminous fuel, high in sulphur and inefficient: seacoal fires produce smoke as enthusiastically as heat. The stench was intolerable, and nobles and gentry complained to the king about the public nuisance – yet trades requiring large amounts of energy kept on using coal, however noisome it was. In 1285, King Edward I ordered an investigation into this smoky menace – the world’s first air pollution commission – but no solutions nor laws followed, and so London’s sooty air saw little improvement. Only the cataclysm of the Black Death, arriving in England in 1348, would create change, as mass death meant manufacturing production plunged for a time. But, then as now, the capital’s appetite for beer and brightly coloured cloth came roaring back. Soon the city’s seacoal furnaces were back in business – and the city would get sootier still in the years ahead.

***

Let us jump ahead to the 1570s, a time when London was transforming. The medieval post-plague city of 30,000 people had grown rapidly throughout the 1400s and the Tudor period into a bustling metropolis of around 150,000, making it by far the largest city in England – though not of the scale of Beijing or Constantinople, then the biggest cities in the world. A distinctly urban life developed.

Early modern London was a mercantile city and the centre of a web of trade and colonial plunder that spanned half the globe. Ships arrived at the city docks from the Middle East, Russia and the Americas carrying gunpowder and tobacco; furs, dried fish and whale oil; spices, sugar and luxuries. Education and literacy were rapidly expanding, theatres and poetry flourished, and London printers were publishing a continual flow of books and pamphlets testing the limits of free speech and religious dissent. The streets would have hummed with dozens of languages, as traders, sailors, travelling scholars and Huguenot refugees from France all went about their daily affairs. The city was expanding, new buildings nibbling away at the last green fields that lay between the cities of London and Westminster. London was starting to sprawl, a sea of houses as far as the eye could see.

Historians describe this period as the ‘early modern’ era, because it was a time when the characteristics of our present day start to be visible in the texture of people’s lives. Environmental historians particularly look for ways in which this modernity was ‘embodied in its physical environment’ – that is, the dark, thick, sooty smoke from all the coal that fuelled this bustle, which produced a distinctive urban atmosphere.7

Coal use grew fast at this time, doubling every decade as shortages of wood pushed people to find new sources of fuel. (England faced a very real threat of seaborne invasion, and Queen Elizabeth I was concerned that heavy usage of wood for fuel might leave too few trees to mature into sufficiently mighty warship timbers.) By the winter of 1605–6, London was importing 144,000 tons of coal, or roughly one ton per person, per year.8 A fleet of four hundred ships ferried fuel around Britain’s coastline and down the River Thames to keep the city’s hungry fires fed.9 Coal use kept rising as London grew: each new city dweller meant another ton of ancient carbon turned to ash and dust each year, the city’s hearths glowing with energy from the sun’s rays, 300 million years ago.

It was a drastic change in just a single generation: historian Ruth Goodman calls it a ‘domestic revolution’.10 Some two hundred years later, during the Industrial Revolution, air pollution would come to England’s Midlands and the North, as the soot and smoke of countless factory chimneys turned these towns into the ‘dark Satanic mills’ of familiar imagery. But in the London of the 1600s, coal warmed the homes of the city’s residents, the poorest in particular. Rich households continued to buy more expensive charcoal and wood for use in their living rooms, but most Londoners couldn’t avoid seacoal’s sulphurous stink and staining, ashy residues. It warmed their homes and their workplaces, the pubs and coffee houses where they gathered, the churches they attended each Sunday. Fossil fires fuelled not only economic production but also provided the basis for health, comfort, family and cultural life. Coal enabled ‘social stability, commercial progress, and state power,’ as Cavert states, and it was at this time that ‘coal burning became an essential aspect of London life’.11 It produced the very atmosphere of the modern city.

Everyone hated it, of course. Historical records are rich with bickering and complaints about the city air, whether people lived next to a fuel-intensive trade with furnaces burning all day and all night, or their neighbour was just a cheapskate who bought bad fuel that gave off a lot of ash.

In 1664 the poet Alexander Brome complained that it stifled even art:

 

‘Alas! Sir, London is no place for verse;

Ingenious harmless thoughts, polite and terse: Our age admits not, we are wrapped in smoke;

And sin, and business, which the muses choke.’12

 

Elizabeth I had tried to tackle the problem in 1579 when, ‘greatly grieved and annoyed with the taste and smoke’, she banned coal-burning in London when Parliament was sitting, and then attempted to jail a dozen of the city’s leading polluters for breaching this rule. (Oh for such assertiveness from our political rulers today.) But the increasingly domestic causes of London’s sooty air would soon render such vigorous enforcement impossible. Most Londoners weren’t polluting their environment for profit or from carelessness but because they couldn’t afford to do otherwise (those who could afford to use less smoky fuels did). They had to heat their homes in winter and, at that time, winters were especially harsh as the ‘Little Ice Age’ – between 1300 and 1850 – produced a period of exceptional cold in Europe and North America. (One potential cause is dust blasted far into the stratosphere by volcanic eruptions, which weakened the sun’s warmth.)13 The Thames froze over in 1608 and the city held a Frost Fair on the river. You, too, would have put another lump of coal on the hearth to fend off the chill.

By the early 1600s, a generation of coal fires had left their mark on the city. They changed its form: every home required a chimney in order to make coal fires somewhat more bearable. And they changed its colour, as airborne soot stained and darkened buildings. In 1620 the English king, James I (VI of Scotland) ‘was moved with compassion for the decayed fabric of St. Paul’s . . . near approaching ruin by the corroding quality of coal smoke . . . where unto it had been long subject’.14

A generation later, in 1661, a man named John Evelyn wrote an entire pamphlet of complaints about London’s filthy air: Fumifugium: or, The inconveniencie of the aer and smoak of London dissipated: Together with some remedies humbly proposed.

Evelyn is the other great diarist of the seventeenth century. His friend and contemporary Samuel Pepys may be better-known today, having been fortunate that the decade on which he focused his efforts included such blockbuster events as the Great Plague in 1665, and the Great Fire of London in the year following. Evelyn, by contrast, wrote his entire life, composing a half-million-word diary spanning the years 1640 to 1706, alongside no fewer than thirty books and pamphlets on topics ranging from gardening, theology, art, the character of England, famous imposters, how best to construct a library – and the first recorded recipe book of salads. Evelyn was a founding member of the Royal Society, close to the intellectual ferment taking place as two thousand years of ancient Greek thought was being swept away by a scientific revolution to birth a new, rational, quantitative world.

In 1661, this modern man would turn his attention to the problem of London’s atrocious atmosphere. Fumifugium is a remarkable treatise, florid in style and yet scientifically and architecturally progressive. Addressed to King Charles II, the book describes the ruin smoke was making of the capital, and all that lay within it, and begins in inimitable style:

‘IT was one day, as I was Walking in Your MAJESTIES Palace at WHITE-HALL (where I have sometimes the honour to refresh my self with the Sight of Your Illustrious Presence, which is the Joy of Your Peoples hearts) that a presumptuous Smoake issuing from one or two Tunnels neer Northumberland-House, and not far from Scotland-yard, did so invade the Court; that all the Rooms, Galleries, and Places about it were fill’d and infested with it; and that to such a degree, as Men could hardly discern one another for the Clowd.’15

Evelyn thought this fogginess outrageous, and he knew precisely what was at fault.

‘And what is the culprit? It is a hellish and Dismal cloud of SEA-COAL that not only hovers over her permanently but as the poet Virgil said: “Conditur in tenebris altum caligine Coelum [The high heaven was hidden in darkest clouds]”.’

He was writing at a time of restoration and renewal: King Charles II had only just ascended the throne after an eleven-year interregnum of civil war and republicanism. Evelyn found it shameful that the capital and the court was thus overshadowed. He had a plan to fix this. But first he describes the calamitous impact this seacoal smoke is having on the capital. While he may not much use the word ‘dust’ directly, Fumifugium is thick with it nonetheless, as he describes the damage wrought by dirt settling upon the fabric of the city, both out-of-doors and in.

Evelyn may be writing about environmental disaster, yet his language is glorious. ‘This is that pernicious Smoake,’ he rails, ‘which fullyes all her Glory, 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.’ The dirt and decay it generates is an insult to a houseproud and socially aspirant man – and everything about it disgusts him. Even the life-giving air becomes instead ‘this impure vapour which, with its black and tenacious quality, spots and contaminates whatsoever is expos’d to it’.

Evelyn believed that London was a disgrace to the new scientific man starting to dwell in her, and to the King himself. He writes, ‘The City of London resembles the face rather of Mount Aetna, the Court of Vulcan, Stromboli, or the Suburbs of Hell, then an Assembly of Rational Creatures, and the Imperial seat of our incomparable Monarch.’ The capital, which ought to be the greatest city in the kingdom, seemed more like the lowest, something dark, shaded, almost subterranean.

Fumifugium may have inspired Milton’s descriptions of Hell in his epic poem Paradise Lost, published six years later, in 1667. The imagery is the same: both are places of stench and smoke, oppressive darkness, fires and brimstone (the old word for sulphur), as upstart trades change the social order of England away from a primarily agricultural, medieval economy towards a new world of industry and manufacturing.16 Before industrialisation has even got underway, both Evelyn and Milton are visionaries, able to see in these earliest of days the enormous environmental cost.

Fumifugium is an astonishing work, and not only for its marvellous prose style: it’s one of the most detailed treatises on environmental pollution written before the twentieth century. People had known for thousands of years that coal smoke smelled bad, but that was thought to be the limit of its detriment – and sometimes those foul vapours had even been thought to be helpful. The environmental chemist Peter Brimblecombe notes that ‘In Roman times sulfur was burnt in religious rites and in Anglo-Saxon England the smoke from coal was thought to drive away bad spirits.’ John Evelyn – and his contemporary John Graunt (more about whom in a moment) – took a great leap forwards: it was only their ‘closer observations’ and ‘more scientific approach [that] could recognize the damaging effects of air pollution among the disguising influence of poor public health’ more generally.17

Amid its baroque phrasings, Fumifugium is also a work of scientific significance, warning how living among ‘thick, dirty, smoggy air’ makes people ‘vulnerable to thousands of diseases, corrupting their lungs and disordering their bodies, so that catarrh, coughts [sic] and tuberculosis are more prevalent in this city than any other in the world’. Evelyn is not quite there yet on the medical detail (he describes bodies ‘either dryed up or enflam’d, the humours being exasperated and made apt to putrifie’) but he has established cause and effect. Three hundred and sixty years later, the world’s cities are still assembling air pollution commissions to ask what is to be done: the science may have progressed enormously, but the lack of political appetite to address it seems a constant.

Evelyn is also prescient for identifying the sulphur as the elemental cause of these air pollution woes. He was writing during the very earliest years of chemistry as a science: it was only that same year that Robert Boyle had argued that the elements were not merely the alchemical quartet of earth, air, fire and water, but instead the ‘perfectly unmingled bodies’ of pure matter that we know today.18 Evelyn could not have known that the soft seacoal plaguing London at the time was indeed chemically high in sulphur, or that the sulphur dioxide and sulphates produced when it burns are one of the major forms of urban air pollution to this day. He called it ‘sulphurous’ most probably because he was guided by his nose: it smelled hellish.

The pollution produced by this seacoal was staggering. During the early modern period, London’s air was as polluted as the dirtiest cities in the world today.19

In 2008, the chemists Peter Brimblecombe and Carlota Grossi modelled 900 years of London’s air pollution to understand how it has blackened, weathered and eroded the city’s buildings.20 Their work analyses each type of pollution separately, such that we don’t just have to talk generically of airborne particles but can specify out sulphate pollution, black carbon soot and PM10 particulates, the tiny specks under 10 micrometres in size, an eighth of the width of a human hair.

For each one of these tiny toxins, 1575 is the year things start to change. Sulphate pollution starts to rise, shooting up from a baseline of 5 micrograms per cubic metre to 20 μg/m3, the same as the UK annual target level today. Sulphate pollution would rise more than twenty times above base level during the 1600s, to a filthy annual average of 120 μg/m3. Environmental historian William Cavert writes: ‘Early modern London’s air contained concentrations of SO2 that were as much as seventy times its current level, and even exceeded extremely polluted contemporary cities like Beijing.’21 The amount of black carbon soot in the air more than doubles, then doubles again. Particulate pollution had already risen slightly in the thirteenth century when coal first came to London, before the loss of life in the Black Death sent PM levels back down to baseline for another 250 years. But in 1575, PM10s start to rise again, and this time they keep rising for centuries. Particulate air pollution would end up exceeding the UK’s current standard, 40 μg/m3, for over 350 years, and this begins not with the Industrial Revolution but two hundred years earlier. Our air became modern well before the economy ever did.

These estimates are annualised, and so they conceal what must have been vastly greater spikes in short-term particle pollution on cold winter days when the damp city air was especially still, when the Thames fog would have hung in London’s streets like a malignant spirit. In 2020, the Centre for Cities think-tank estimaded that 6.4 per cent of adult deaths in the capital are linked to particle pollution, as tiny PM2.5s sneak through the lungs into the bloodstream, causing cancers and heart attacks.22 The cost to human life of these much higher particulate levels in the 1600s and onward is barely fathomable.

We perhaps imagine early modern Londoners dying of fevers, plagues and in childbirth – but they also very often died coughing. Around this time, a man called John Graunt – a prosperous haberdasher, city government official and militia commander – invented the science of demography through his study of the death records that London parish churches had been keeping since 1532. (The 1600s was a remarkable century for polymaths and amateur scholars.) He published his findings in 1662 in Natural and Political Observations Made upon the Bills of Mortality, which makes for a compendium of all kinds of misfortune.23

Graunt discovered that only 7 per cent of Londoners were fortunate enough to die of ‘age’ – that is, over the age of seventy, their Biblical three score years and ten. In 1632, thirty-eight Londoners died of the ‘King’s Evil’, another thirty-eight of ‘Purples and spotted fever’, and two of ‘Lethargy’. One was ‘Afrighted’, nine had ‘Scurvy and Itch’ and sixty-two died simply ‘Suddenly’.

Twenty-two per cent of Londoners died of ‘acute and Epidemical Diseases’ (excepting the Plague) which Graunt blames on ‘corruptions and alterations in the Air,’ according to the miasmatic theory of disease then prevalent.* Other diseases surged in particular years: consumption (or tuberculosis, as it’s now known) accounted for 19 per cent of deaths in 1632. While tuberculosis is a bacterial condition, research today finds that exposure to ambient air pollution significantly increases the risk of infection, o we should count some part of these deaths in our dusty tally.24 The mysterious-sounding ‘rising of the lights’ (which killed 98 Londoners in 1632) is another culprit – ‘lights’ being an archaic term for lungs, and the term referring to illnesses characterised by a hoarse cough and breathing difficulties, including asthma, emphysema and pneumonia. That is, more disease we now know as either caused or exacerbated by dirty, dusty, sooty air.

 

* Miasma theory was an idea inherited from classical Greece and Rome (and based on the Ancient Greek word for ‘pollution’), which held that infectious diseases were caused by ‘bad air’ – poisonous, foul-smelling vapour containing particles from rotting organic matter. It was overturned in the mid-nineteenth century, through John Snow’s studies of a cholera outbreak in London’s Soho, and by Louis Pasteur’s scientific experiments in Paris.

 

Though men like Graunt were at the heart of the Scientific Revolution of the seventeenth century, which gave us the foundations of modern reason and the Enlightenment, the science of the day might not give us an exact number we can say were killed by air pollution as we would now understand it. Yet the statistics Graunt calculated nonetheless paint a portrait of a city choking on its own effluent. The threat was apparent to people at the time. Of course, ‘the Smoaks, Stinks, and close Air, are less healthful than that of the Country; otherwise why do sickly Persons remove into the Country-Air?’ Graunt wrote, and he directly attributes the high death rate in the city as an effect of coal smoke. As each new resident the city gained meant another tonne of sooty seacoal burnt, the capital found itself suffocated by its own success. In Graunt’s words, ‘London, the Metropolis of England, is perhaps a Head too big for the Body, and possibly too strong’.

Something had to be done, and our friend John Evelyn had just the plan. The most polluting industries – the ‘Brewers, Diers, Sope and Salt-boylers, Lime-burners, and the like’ – should ‘be removed five or six miles distant from London’, south of the Thames and some distance east of Greenwich, so as not to ‘infect’ the King’s palaces there. The brewers, if they insisted on having fresh water and not brackish, might reasonably be located in Bow. ‘Thousands of able Watermen may be employed in bringing Commodities into the City,’ a network of busy boats and sleds connecting businesses with their buyers. Surrounding the city, Evelyn envisaged a ring of large gardens, ‘elegantly planted, diligently kept and supply’d, with such Shrubs, as yield the most fragrant and odoriferous Flowers, and are aptes to tinge the Aer upon every gentle emission at a great distance’. Finally, London’s impoverished should be evicted from their ‘poor and nasty Cottages near the City’, for reasons less of health than simply ‘eyesore’.

That classism aside, there is one major environmental error in Evelyn’s book – which is otherwise a thorough and sophisticated analysis of urban air pollution and its potential remedies. He explicitly lets London’s ‘Culinary fires’ in the home off the hook as ‘hardly at all discernible’ and puts all the blame on industry. From more recent analyses of London’s coal consumption, we know that domestic fires were in fact the main culprits, as may have been evident to Evelyn himself, walking down a Westminster street on a winter’s day as each household’s chimneys puffed their malodorous vapours into the air. But then, as now, a man seeking reform may have had to focus on the easiest targets.

Yet, in the end, nothing was done. Historians speculate as to why. Was Evelyn’s plan too ambitious and thus unworkable? Or was it a political failing? Was he a man ahead of his time, lacking the allies and advocates in court to nurture his plans to fruition? Perhaps the King’s energy and attention was simply elsewhere?

Fumifugium may seem like an early environmental manifesto but it was, environmental historian William Cavert argues, really a ‘last gasp’ attempt to try to reform London’s air. Subsequent rulers would continue ‘to dislike London’s smoky atmosphere but . . . Rather than reduce pollution they chose to remove themselves from it.’25 Three hundred and fifty years later, the rich still live in the west of the city, away from the historically polluting industry in the east.

***

Why does this matter?

The 1570s were a moment of brilliant and terrible innovation. Until that point, all the energy on Earth that people used had come from the sun that had shone during their lifetimes or thereabout – its light being converted into useful, chemical energy through the photosynthesis of plants. Human beings unlocked this stored energy through consuming these plants, and the animals that had fed on them. The discovery of fire, deep in the Paleolithic Era, allowed early humans to access more of this chemical energy by making our food more easily digestible. No longer would we be fuelled solely by living biomass: we learnt how to tap the energy reserves in dead matter too, in the ‘detrital carbon’ of wood and leaves and animal dung, and could use the energy accumulated over not just one growing season, but years or decades.26 The reservoir of energy available to us suddenly grew vastly deeper.

The transition from wood to fossil coal is a shift of equally epic significance. Life would no longer be powered by the stored sun of a single human lifetime, as embedded in a tree’s cellulose, but by the blackened, compressed light of ancient suns brought to the surface from deep, planetary time. It’s a power of quite another scale, and it would transform the world – and the atmosphere – into the modern world we see today. Londoners were the first people on the planet to enter, en masse, into this new mode of relationship to the planet’s energy resources. ‘There was indeed dirty air in ancient Rome and deforestation in the Mayan Empire, but it was only in early modern England that environmental challenges were solved in a way that ultimately led to a new global energy regime,’ writes historian William Cavert.27 It was the beginning of the end of a clean, temperate planet. And dust was there – as soot, smoke and air pollution particulates; as a choking sign of this environmental overreach – right from the start.

‘With the availability of vast quantities of cheap coal, the amount of heat energy accessible to humans became virtually limitless,’ historian Edmund Burke III writes.28 It is this excess which will, in a hundred more years, enable the exponential growth of capitalism, beginning with the Industrial Revolution in the late 1700s and perhaps ending, one way or another, within the next fifty or one hundred years – be its successors sustainable ‘degrowth’, ‘doughnut capitalism’, a ‘circular economy’ or some rather less orderly form of collapse. It is tempting, in hindsight, to see disaster baked in from the start: fossil fuels offered great power, and yet they have not been managed with great responsibility. But more than that: fossil fuel is deeply uncanny.

Historians of the Industrial Revolution talk about the ‘photosynthetic constraint’. Solar power captured in wood might be renewable, but it’s also slow to grow, constrained by climate, and takes up land that could have been used for other purposes.29 As a result, a wood-powered society has limits to its growth, both economic and in terms of population – limits that the discovery of coal overturns. Coal’s energy may ultimately derive from the same process as wood fuel, the photosynthesis of sunlight – but it is vastly compressed. A tonne of coal, 0.75 cubic metres in size, contains as much energy as the wood harvested from around 70 square metres of clear-cut forest.30 The growth in the coal trade from Newcastle and Northumberland was as though vast new reserves of land had been found, far back in time, and requisitioned as an economic resource – a St George’s flag staked in the warm, muddy swamps of the Carboniferous period. Historians of the Industrial Revolution speak of ‘ghost acres’, the overseas land in the colonies that enabled Britain to accumulate sufficient wealth to invest in machine production and take the great leap forward of the Industrial Revolution.31 But these ancient tropical forests that produce these dense, black bombs of potential energy that launch the fossil fuel age: these, to me, are ghost lands too.

We might take this metaphor further. ‘Modernity is haunted,’ claims Jesse Oak Taylor, an environmental humanities’ scholar at the University of Washington. ‘Since the Industrial Revolution, all economic growth has been shadowed by the specter of atmospheric carbon. If the market has invisible hands, its feet reinscribe a disinterred fossil record upon the sky. Incorporating this ghostly residue demands a profound rethinking of what it means to be modern.’32 

It is precisely this reimagining of modernity through its dusty residues and disavowed consequences that this book aims to achieve. There is rarely progress without its sooty shadow – that, in a sentence, is the argument we will develop through the next nine chapters. Not unreasonably, we enjoy what these centuries have brought us, but it is now time to reckon also with the cost.

***

But why start this dusty story at this time – in the late 1500s and 1600s, in the city of London? Why was this the time and place that fossil fuels – which had been known about for thousands of years – suddenly transformed into the dominant fuel? And why is this transformation so significant in shaping the world we live in today?

The transition from wood and charcoal to fossil fuels is of such importance in human history for the two processes it would go on to enable: the Industrial Revolution and the rise of capitalism.

For some big-picture thinkers, such as Edmund Burke III, this is sufficient to divide history into before and after. As he writes, ‘If we rethink modernity in terms of its bioenergetics, it is clear that there have been only two major energy regimes in human history: the Age of Solar Energy (a renewable resource) from 10,000 BP to 1800 CE, and the Age of Fossil Fuels (a non-renewable resource) from 1800 CE to the present, which includes coal, petroleum, natural gas, and nuclear power.’33

Yet fossil fuels on their own might merely have been environmentally very unpleasant (as we have seen), not a global ecological catastrophe – had they not been yoked to another technology, the steam engine.

For Andreas Malm, associate professor in human ecology at Lund University, Sweden, what was happening in London in the 1600s was not, as yet, revolutionary: ‘as long as coal was mostly used in the domestic production of heat, fossil fuels remained unattached to an engine of self-sustaining economic growth’.34 He argues that the transformative moment came two centuries later with James Watt’s steam engine, released for commercial sale in 1776, which coupled the enormous pent-up energy in a lump of coal with a device for the rotation of a wheel, thus enabling fossil fuels to be put to productive, industrial work. For Malm, it was this moment, where fossil fuels were yoked to the new, industrial capitalism and would start to produce a historically unprecedented era of exponential economic growth, that was ‘the fatal breakthrough into a warmer world’ – that is, the start of the Anthropocene.

What’s most valuable about Malm’s work, though, is that he argues convincingly against the idea that this is the Anthropocene at all. After all, it was not anthropos – i.e. humankind – who kickstarted the adoption of the steam engine, but specifically the owners of the factories, mines, mills and land who stood to profit from its power. Much popular Anthropocene discourse speaks of this turning point in history as though it is ‘our’ error, something ‘we’ all got wrong – and perhaps the inevitable consequence of human nature. Malm reminds us this is mystification: ‘The historical origins of anthropogenic climate change were predicated on highly inequitable global processes from the start.’ Capital owners invested in steam technology in order to exploit a specific economic moment: American lands depopulated by colonial conquest and disease; a cheap workforce from African American slavery and an urbanising British working class; and global demand for cotton textiles. ‘Steam engines were not adopted by some natural-born deputies of the human species,’ he writes, ‘by the nature of the social order of things, they could only be installed by the owners of the means of production.’

Environmental historians such as Jason W. Moore call this present moment not the Anthropocene but the Capitalocene, a specifically capitalist environmental crisis.35 I would too were we not about to spend a couple of chapters exploring dust-ridden environmental overreach in the socialist Soviet Union as well. Capitalism may be the name of the logic that drives ecological despoliation today, it may be the economic system that has lasted – but sadly it has not been unique in those ambitions. And so I must write about the common factor between capitalism and socialism – that is, the logic of modernity.

We need to bear in mind, however, that this is at all times a human relation. As Malm writes, ‘fossil fuels should, by their very definition, be understood as a social relation: no piece of coal or drop of oil has yet turned itself into fuel’.36 We should take equal care to see dust not simply as a natural ‘given’, but the consequence of specific social relations (often inequitable) and people’s choices (often bad).

There is also a significant element of geography and historical chance. The Capitalocene nearly started not in London but elsewhere – China, too, had many of the necessary prerequisites during the medieval and early modern period. During the Song Dynasty, the country had a large and sophisticated coal and iron industry in the north-west of the country, which was by 1080 producing more iron than the whole of non-Russian Europe centuries later, in 1700.37 Beijing-based Jesuit missionary Ferdinand Verbiest presented a steam-propelled model trolley to the Kangxi Emperor in 1672, quite possibly the first working machine-powered ‘auto-mobile’ anywhere in the world. Yet during the twelfth to fourteenth centuries, northern China would be harried by Mongol invaders, plague and Yellow River floods, and the economic and social centre of gravity would shift south, towards the more hospitable Yangtze Delta region (present-day Shanghai). Far from the coal fields, the majority of iron production (and domestic heating) would remain wood fuelled. A cloud of coal dust would indeed come to settle on China, but not until the late twentieth and early twenty-first centuries, when China becomes the manufacturing workshop of the world – and the site of some of its most choking air pollution. But all this is later: by quirks of geography and happenstance, China escapes this fate in the early modern period, and it is London, instead, where dust proves to be a harbinger of the global environmental catastrophe to come.

The period explored so far in this chapter is, in a way, the moment before everything exploded. In the nineteenth century, with industrialisation fully underway, London’s air would get filthier and dirtier yet.

***

‘When the Great Fire of London came out of its hiding-places and took life in the air of day, it made ashes of more evident and conspicuous things, but it can hardly have made more ashes and cinders than it makes daily under cover. London is not destroyed again, but it has become the place of immeasurable destruction.’

– Alice Meynell, The Smouldering City, 1898

 

Evelyn failed in his task of reforming London’s smoggy skies, and the capital continued to be cursed by an atmosphere of gloom for the next three centuries. It would be joined by the industrial cities of Britain’s Midlands and the North, where the air was, if anything, worse.

Elizabeth Gaskell’s novel North and South, published in 1854, is set in the fictional cotton manufacturing town of Milton (a stand-in for Manchester) where the air is choked by dust and smoke as a symbol of all that is hard and constraining about the new industrial modernity of the North – and the new industrialist class who built it. The southern incomers feel out-of-sorts. ‘I don’t like this Milton,’ says Mrs Hale. ‘Edith is right enough in saying it’s the smoke that has made me so ill.’38 The factory workers are sick. Young Bessy Higgins speaks of being ‘poisoned’ by the tiny fibres of cotton dust that hang in the air in the textile factory where she works.

Dust is a vicious thing to breathe – and each industry that produces a lot of it produces its own lung disease as well. For cotton workers this disease is called byssinosis, colloquially known as brown lung. Fibres from the textile irritate and inflame the alveoli, the tiny air sacs in the lungs, stimulating the release of histamine which constricts the air passages. Your chest feels tight. It feels hard to breathe. Endotoxins produced by bacteria living in the cotton fibres make it worse. You develop a horrible, persistent, bronchitic cough.

Like all industrial illnesses, it can of course be mitigated – should the factory bosses choose. They often did not, as Gaskell laid out in her novel. ‘Some folk have a great wheel at one end o’ their carding-rooms to make a draught, and carry off th’ dust; but that wheel costs a deal of money – five or six hundred pounds, maybe, and brings in no profit; so it’s but a few of th’ masters as will put ‘em up.’

Digging for coal was also, of course, a dusty business, and the miners whose labour ultimately powered this epochal change had their own lung disease too: pneumoconiosis. Immune cells in the lungs would form lesions around the invading particles, which, in the worst cases, would necrotise and die, leaving the lungs riddled with voids. It was commonly known as black lung, after the colour of men’s bodies when they were autopsied. The damage coal dust did to miners’ health had been apparent since at least the 1800s, but the National Coal Board’s regulatory standards didn’t come into operation until 1970, by which time the British mining industry was nearly dead anyway.

The double damage of coal: once in its production, and once again in its consumption. In 1859, the Scottish chemist Robert Angus Smith noticed that the air in some cities was so acidic that it would turn blue litmus paper red in just ten minutes. Cities grew murkier as the century progressed. Tiny PM10 particles peaked at 200 μg/m3 in 1890, five times dustier than UK air pollution limits today, and dustier than Beijing  in its peak sandstorm years a decade ago. Only Delhi today is worse.39

In his book, The Storm-Cloud of the Nineteenth Century, Victorian art critic John Ruskin complained: ‘The Empire of England, on which formerly the sun never set, has become one on which he never rises.’40 He grumbled about how in ‘those old days, when weather was fine, it was luxuriously fine; when it was bad – it was often abominably bad, but it had its fit of temper and was done with it – it didn’t sulk for three months without letting you see the sun’. Condemning ‘the sulphurous chimney-pot vomit of blackguardly cloud’ in Manchester’s ‘devil darkness’, Ruskin questioned whether the great upset to the natural world that he could see all around him was really progress that should be celebrated.Victorian Britain was the ‘workshop of the world’, rich on the twin exploitations of coal and empire – and yet the triumphant architecture which this prosperity had wrought wore a blanket of soot like a shroud.

***

For two centuries, London’s architecture was all the same colour: black. Sulphurous soot from coal fires and the famous London ‘pea souper’ fogs generated a thin layer of carbon coating every surface in the city. London was so dirty that there was no memory that it might ever have been any other way. During the restoration of 10 Downing Street in 1954, it was discovered that the familiar dark façade was not actually black at all, but originally yellow brick. The shock was too much for the country to take, and the newly clean building was painted black to maintain its previous, familiar appearance.41

But then, in the late 1980s and early 1990s, a change: a great clean-up. Scaffolding surrounded landmarks like St Paul’s Cathedral for fifteen years as power washers hosed the grime down into the sewers and out of sight. These days the city is russet and pale grey, silver-mirrored and blue green – brick and limestone and glass. The pollution is now polychrome: these days, the primary residue adhering to buildings is not the black of carbon soot but a warmer browny-yellow colour from the organic hydrocarbons in petrol and diesel fuel. As sulphate emissions from traffic fall, buildings may yet turn green as mosses and lichens grow back.42

Yet, whether black, brown, yellow or green, you can’t just blast dust and grime off London’s buildings. In 2007, architectural conservators assessed the Palace of Westminster, the seat of the British Parliament, and found the building to be suffering from centuries of pollution. Westminster Hall had withstood much, and seen more, as it was built nine hundred years ago by William Rufus, son of the Norman conqueror. If any building in the capital could be said to have historical patina, it was this one, the conservators reckoning it hadn’t been cleaned in two hundred years. Yet that patina was eating the place: its walls were being corroded by air pollution and penetrated by moisture. It needed a clean.

But how to do this while maintaining respect for the building’s fabric? Limestone is porous, soluble stuff. Turn a high-pressure washer on it and you’ll melt holes into it. Fortunately, modern-day conservation methods are ingenious and very gentle. Instead of using water, which could dissolve the limestone, the masonry can be brushed. Delicate carving is cleaned using ‘poulticing’, akin to a clay facemask for the stone, which draws out deep-seated salts and staining.  Latex films can be brushed or sprayed on, then left to absorb the grime from the stone before being peeled off, taking the dirt with them.

News of this epic spring-cleaning project reached New York – and the ears of Jorge Otero-Pailos, director of historical conservation at Columbia University. Otero-Pailos is not only a scholar of preservation but an artist too. After several years of discussion with the Parliamentary estate and its conservators, he gained permission to work alongside them. His method was simple: to preserve and display the latex sheets the conservationists had used to clean the stonework. It is these cleaning materials – akin to the dirty rags used to wash down a floor – that make up the artwork exhibited.

In June 2016, I walked into Westminster Hall and inhaled the unmistakable smell of latex rubber. A translucent, glowing curtain fifty metres long and five metres tall hung from the hammerbeam roof of ancient Westminster Hall, a patchwork skin encrusted in the grime of the entire city. It was lit a rich, sandy yellow – John Ruskin’s ‘golden stain of time’ brought to embodiment in front of me. The dust hung like a ghost, suspended four metres away from the wall that had housed it for so many centuries. The doubled image of the wall on the artwork was precise – each block of stone, each divot and mark in the surface marked accordingly on the rubber sheets. It was a mirror, a grimy reflecting pool. A psychoanalyst would note that the double is uncanny: in literature and mythology, the doppelgänger is a harbinger of injury or death.

The show opened five days after the Brexit referendum and during the longest and most eventful week in politics Britain had known for decades. An artwork about dirt, there, then, was almost too much – metaphorically overdetermined, excessive – and this shaped many reviewers’ responses. Adrian Searle, writing in the Guardian newspaper, described the work in terms of surgical dressings: ‘an acre of flayed skin’, ‘a latex sheet drawn over a corpse before it is trundled out of sight’.43 The body politic laid bare.

I got a  few minutes at the press preview talking to Otero-Pailos, and began with a question close to my heart: ‘Why dust?’ He referred back to Victorian art critic John Ruskin’s The Ethics of the Dust, the text from which he took the exhibition’s name. In this book – a rather strange, didactic dialogue between an old lecturer and a group of young schoolgirls – Ruskin constructs elaborate mineralogical metaphors to talk about morality and social order. This is often tedious, but what’s more interesting is the way that Ruskin argues that everything is dust, given sufficient time. Stone is simply the crystallisation of the dust into something else, for a moment – but unto dust shall it ultimately return. Otero-Pailos talked about how working with dust and stone brings into focus the long reach of geologic time: both the deep future and the deep past. It puts our moment of ‘now’ into a much broader context.

Otero-Pailos was interested too in pollution’s modernity – and from that, the question of when modernity begins. He mentioned one of his previous projects, The Ethics of Dust: Carthago Nova, which used this same latex transfer method on the walls of ancient silver mines in Cartagena in south-eastern Spain. These mines once provided the bulk of the Roman Empire’s silvery currency and, though long ago, the pollution from this metalworking is still identifiable today, in ice cores deep in the Greenland ice sheet. When he told me this, I shivered: more parallels and doubling with my own work than I had expected.

So why do we clean buildings, I asked? Why take away the traces of dust and soot and pollution, the traces of touch and bodies and use? Why do we perceive this as necessary? Why must these traces be erased?

Good question, Otero-Pailos replied. ‘Cleaning is a means of taking care.’ It’s something we need to do for ourselves, for our bodies, and we transfer this practice onto the objects around us. ‘But it doesn’t do anything for the object, to clean it!’ he exclaimed. The object doesn’t mind being dusty, and the dust doesn’t (generally) harm it – the two things are quite able to sit together and coexist. But we are, somehow, unable to live with this. Habit and norms dictate that the dirt is by definition ‘out of place’ and must be removed.

Though some critics disagree, I see Otero-Pailos’ work as an act of care. Not so much towards the building – the stone doesn’t have feelings! Instead, towards people and processes that are normally invisible in art and culture. Otero-Pailos makes art out of the waste from cleaning, with a double residue. That which would be thrown away, he preserves and uses to talk about what we discard and what we conserve.

He forces us to confront a central failing of the Anthropocene. Since modernity began, people have complained consistently and vigorously about airborne dust – but the measures required to control it have come decades or centuries after, if at all. Dust is the definitive externality – a consequence of industrial or commercial activity that affects other parties, without this impact being reflected in market pricing. Bees pollinating other people’s crops for free is a positive externality. Dust, as you may guess, is a negative one. The coal mines and factories that powered Britain’s Industrial Revolution made a capitalist class very rich, while the cost was borne by their workers in their bodies and lungs and blood.

‘The Ethics of Dust’ is, for me, about human presence made present – about the building rewritten as not only limestone and glass and a wood-beamed roof, or as big abstract nouns like ‘history’ and ‘tradition’ and ‘power’, but the material traces of millions of bodies, their labours and their livelihoods. It brings the polis, the people, right into the heart of Parliament – and it brings a reckoning with the source of Britain’s historical prosperity, too. Nobody normally thinks about dust, what it might be doing or where it should go: it is so tiny, so totally, absolutely, mundane that it slips beneath the limits of vision. Otero-Pailos says it is important, that it contains multitudes, that we should pay attention. As do I.

While editing this book manuscript, I finally got round to insulating the loft of my 1890s terraced flat. As the tradesman sawed a hole in the ceiling to gain access a cascade of filth, the dust of ages, rained down on us through collapsing lath and plaster. After some astonished expletives, I was of course fascinated: this wasn’t ordinary house dust, but much finer and darker and indisputably sooty, dating back to the days of coal fires many decades before. An authentic Victorian urban atmosphere settled on every surface in the house, staining the walls and annihilating my hallway carpet. I vacuumed and scrubbed for hours but still haven’t fully removed its traces. The environmental consequences of the past aren’t easily erased. But we must try to clean up after ourselves, nonetheless. The counter to modernity’s massive carelessness, as we shall see throughout the course of this book, starts with such tiny acts of taking care.





Chapter 2

Turn That Country Dry

London may have birthed modernity, but Los Angeles gave us the world we know today. The city was the twentieth-century writ large: a metropolis of the motorcar; a capital of film and TV. The host of Boeing, Lockheed Martin and the Jet Propulsion Lab, of an economy built on flight and war and going to the Moon, a city of immigration and segregation, of hope, riots and dreams. Los Angeles – not New York – is the definitive American city because it was the first truly American city, the first not to look back towards Europe for its street plans and structure but to wholly give itself over to a radically new topology of freeways and exurban sprawl: the spatial logic of a new mass technology. A city sliced up by its planners into what mid-century California writer Carey McWilliams called an archipelago of disparate islands – a luxuriant low-rise efflorescence without a centre; a new, post-modern form of place.1 A self-mythologising city that turned the photochemical smog its car culture created into a haze of noirish atmosphere. Hike the hills of Runyon Canyon at sunset, and LA is for a moment as rose-tinted as any newcomer could hope.

‘Facing the ocean, Southern California is inclined to forget the desert, but the desert is always there and it haunts the imagination of the region,’ McWilliams wrote.2 It haunts the imagination like something undead: because Los Angeles is a vampire that grew by sucking the lifeblood from the land for a thousand miles around. Extract all the water from the land and you’re left with one thing: dust. The landscape of desiccation this would produce – a vast dried-up lakebed and hundreds of square miles of bare dirt and half-dead vegetation – would become, for much of the twentieth century, the largest single dust source in the United States of America.

This chapter is the story of how this environmental catastrophe came to be. What is the logic that makes creating such a sacrifice zone apparently rational?

***

The City of Los Angeles as a legal entity is only a small part of the economic and social force that is Los Angeles in total. In its practical operations the city stretches over almost 34,000 square miles, the same land area as Austria or Portugal – yet its environmental footprint is vastly greater still. The true Los Angeles extends deep into the desert, cannibalising water supplies from lesser municipalities and lurching from one water crisis to the next. Los Angeles as a hydrological entity stretches from the Rocky Mountains to Mexico, as it sustains a population of 18 million people not just on water from the (relatively puny) Los Angeles River basin, but from snowfall on the Sierra Nevada and the flow of the Colorado: a river so exhausted by competing water claims that it dries up before it even reaches the sea.

But before the Colorado Aqueduct was built in the 1930s, there was the Los Angeles Aqueduct, running 233 miles from the desert east of California, beyond the Sierras, to supply an endlessly thirsty city. Each step of its construction was legal, and yet it has stuck in cultural memory as a theft, an act ‘enshrined in the imagination of Los Angeles as its Original Sin,’ says William Alexander McClung, in his book on the mythology of the city, Landscapes of Desire. ‘Whatever the facts of the matter,’ he writes, ‘they have been superseded by a will to understand the bringing of water to the Valley as the rupture with both Nature and Law that irrevocably brands LA as a type of Babylon.’3

Out in the Eastern Sierra the landscape is big, open, sun-bleached – and rendered pale by a layer of white, talcum-fine dust. Yet the story of how it got that way is unmistakably noir. In the pages that follow, I try to tell it fair. I want to take you first to the Owens Valley in the early twentieth century – and then revisit it today, in Chapter 9 – so we can see the perhaps familiar city of Los Angeles from another angle. To understand just how big the city really is, and what it had to consume to get that way. Because modernity isn’t just a matter of bright lights and busy roads and bustling stock exchanges: it’s made equally out in the hinterlands that provide the fuel for such wealth and commerce, too. We’re taught to see these arid desert landscapes as remote and empty, a space of possibility there for the taking, an asset to be ‘utilised’ more ‘productively’. But land isn’t just a ‘resource’. It’s places. It’s people. It’s alive.

***

The Sierra Nevada mountain range is the spine of California. Its tallest mountains touch 14,000 feet and stay snow-capped all year round as their summits trap the clouds blowing in off the Pacific Ocean and claim their moisture. To the east, therefore, is a water shadow, the Great Basin: an arid, desert landscape spanning this far fringe of California, nearly all Nevada, much of Utah, and up into Oregon and Idaho. The California counties that lie inside this bioregion feel like the American West. It’s high desert here, a big, empty landscape of dun and beige, sand and bone. The land of little rain.4 I’ve roamed this landscape with my friend Joel Childers, seeking its abandoned mines and ghost towns. He lives up near Reno and works on an army base; his colleagues say it reminds them of Afghanistan. A landscape more mineral than vegetal, a place of dry washes and alluvial fans, sagebrush steppe and saltbush. The plants that grow here must be halophytes, salt-lovers, as the Great Basin region is literally that, a basin. It holds what little water it gets, and not a single river flows from it to the sea. All the sediment, all the salt, all the heavy metals that the region’s rivers have leached from the rocks and carried downstream over so many thousands of years, all the nickel and selenium and arsenic: they all stay where the water has carried them, resting in the sediments of these endorheic lakes. And there they might have stayed forever, until the men from Los Angeles decided they wanted the Owens Valley’s water.

In those days the Owens River was abundant, running rich in the early summer months from the Sierras’ snowmelt, a current fifty feet wide and fifteen feet deep. The long, narrow valley – a vivid line of green between the Sierras to the west and the White Mountains in the east – was home to around a thousand Northern Paiute people and a smaller Shoshone community who hunted, trapped its fish and harvested the seeds, nuts and grasses that grew luxuriantly in the river silt. They called it Payahuunadü, ‘land of the flowing water’, and Owens Lake, Patsiata; they call themselves Nüümü: ‘people’. Back in those days the Paiute would seasonally dam the creeks and direct the water into irrigation channels, encouraging the growth of useful plants such as hyacinth tubers for food and willows for basket-making. ‘There was a lot of water in this valley and a lot of food,’ says Kathy Jefferson Bancroft, historic preservation officer for Lone Pine Paiute Tribe, recalling the stories her grandmother used to tell her about her childhood, back when the lake was full. ‘It took time to get it, took time to gather and prepare it, but it was a good life.’5

It’s important to imagine the valley as it was, so we can understand the magnitude of the destruction wrought upon it. Today only a few fragments of this lush, abundant world exist in the valley, around the springs that seep from the valley sides and the creeks that run with snowmelt, which nurture narrow, one hundred-yard-wide bands of green, generous, vivid life in luscious flowering, singing and buzzing profusion. I stood in the gathering dusk one April evening and breathed it all in with surprise and delight. But the valley floor where the Owens River used to run is now almost a monoculture of sparse dryland plant cover: saltbush, rabbitbrush and Russian thistles – that is, tumbleweed.

The first white Americans to see the valley were ‘mountain men’, the explorers and trappers of the American fur trade. In 1845, the valley was named for one Richard Lemon Owings, whose name transmuted into Owens (no relation of mine). Three years later, gold was discovered in California – then silver, in Nevada, in 1859. The Owens Valley first became a thoroughfare, as stockmen drove great herds of cattle to supply the mining camps, then a settlement. The ranchers fenced the range, cut down prized piñon trees for firewood and prevented the Paiute people from accessing their hunting and fishing grounds. Starving, the Paiute turned to cattle raiding. The settlers responded with war, massacres and ethnic cleansing. In 1863, a thousand defeated Paiute were taken from their homeland and marched through the Mojave to Fort Tejon on the other side of the Sierras, in an attempt to kill off their way of life in the valley entirely. In twenty years, California’s Indigenous population fell 80 per cent. The Owens Valley was one piece in a state-wide jigsaw of genocide.6

The settlers turned their stolen land to profit. They took over the Paiutes’ irrigation systems and expanded them, and soon the valley was filled with orchards and small farms. Mexican and Chinese miners came to the valley to sweat in the Cerro Gordo silver mines, producing the wealth that fuelled the city of Los Angeles’ boom. (‘First our silver and then our water,’ as one local resident would later tell me. Los Angeles would have amounted to nothing without this little valley on the edge of a desert.) The Owens Lake was 50 feet deep and saw daily steamboat crossings. In 1902, President Roosevelt signed the Reclamation Act for irrigation projects across thirteen arid Western states, and a project was duly set up in the valley. The future seemed bright for the settlers: the city of Bishop had incorporated in 1903, banks had opened up, and there was word of railway improvements to come, promising a swift route to market for the products of the valley’s labour.

Some thought this narrow valley was the next big thing in California.

There was no future for Los Angeles, thought William E. Smythe, a journalist and chair of the National Irrigation Congress. He thought the city was ‘charming’, but had grown as far as it could. What was once the home of 5,000 Tongva people had been colonised by the Spanish, grown into an outlaw ‘cow town’ in the gold rush years around 1850 and then boomed in the 1870s when the railroads arrived. A port developed, banks arrived and land speculators got into business. By the turn of the century, the city was growing rapidly, the population doubling in just four years. Southern California was the fruit basket of America – but land values had rocketed, and the region’s water supply was being nearly fully utilised for agriculture. Los Angeles had reached the limits of its watershed, people thought – a constraint exacerbated by drought.

Instead Smythe’s gaze turned northwards, to the far side of the Sierra Nevada mountain range and to Owens Valley in particular, where a 110-square-mile lake provided abundant water. ‘There can be no question,’ he wrote, ‘that during the next century they will become the homes of hundreds of thousands of people and the seat of a manifold industrial life.’7

Other men had other plans.

 ***

William Mulholland was born in Belfast in Northern Ireland, the son of a postal guard. He grew up in the south, in Dublin, a bright student but also a quarrelsome one. Dropping out of school, Mulholland left home at fifteen, crisscrossing the Atlantic in the British merchant navy and then roaming America’s extractive fringes – Michigan lumber camps, Arizona mining prospects, Southern California oil wells – acquiring bawdy stories and a vigorous character. Yet, by night, he’d been diligently teaching himself geology, fascinated by the fossil layers he encountered while working on the drilling crew: Mulholland was determined to become an engineer.8 In 1878, aged 22 or 23, he was a zanjero, responsible for supervising a ditch for the newly formed Los Angeles City Water Company, working under Frederick Eaton as superintendent. Just eight years later, Mulholland was running the shop and Eaton was working his way up in city government, becoming Mayor of Los Angeles in 1898 on a platform of expanding the city’s water supply.

Mulholland started looking for opportunities to expand the city’s reach. Nearby rivers – the Kern and Mojave to the north, and the Santa Ana and San Luis Rey to the south – were, he claimed, either too small to be of any use or bogged down by prior water rights claims. Meanwhile, 165 miles to the north was this great torrent of the Owens River, out on what was still practically the frontier and at an altitude of 4,000 feet. If an enterprising water authority superintendent were to build an aqueduct, the water might flow downhill all the way to the city powered by nothing more than gravity.9

Fred Eaton was a man with an eye for an advantage. He may have turned the private Los Angeles City Water Company into a municipal authority, the Los Angeles Department of Water and Power (LADWP), but his goal was always personal profit. He envisaged the aqueduct carrying 500 cubic feet per second (14 m3/s) of water, half of which would be
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