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In the middle of the nineteenth century London was the world’s most populous 
city and the capital of the great British Empire.  It also was a metropolis beset 
by critical problems, wherein millions of residents wallowed in the city’s own 
sewage and tens of thousands died of cholera.  Finally, the nauseating 
experience of the Great Stink incited certain persons to cleanse the city of its 
deadly filth.  This article tells the story of how London became mired in its 
own excrement and how Sir Joseph Bazalgette and Dr. John Snow saved the 
city from choking on it.  
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Introduction 

 
In June 1858 London was a very prominent city with an illustrious 

history and in many ways the world’s center.  As the capital of Britain, 
it was also the center of the world’s largest empire that spread across 
five continents.  It was in 1858 that the Indian mutineers surrendered to 
British forces, with much of the rebellion suppressed by June, so that 
Britain was able to establish its Raj in India (James, 1997, pp. 268-
274).  Moreover, as the capital of Britain, London was part of the 
country’s phenomenal industrial power and, as recently as 1851, had 

 
1 I made a conference presentation of this topic, entitled “Making the City 
Inhabitable: the London under London,” at the Humanities and Technology 
Association Conference in New York City on 8 October 2006.  
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hosted the Great Exhibition which had showcased British leadership in 
manufacturing.  It was during the 1850s that Britain became “the 
workshop of the world” (Thomson, 1950/1975, p. 138), and in 1861 the 
country produced 19.9% of the world’s goods (Blanning, 2000, p.122).  
At mid century, Britain was still the world’s shipper and thousands of 
ships each year still docked in London.  London was also the financial 
center of the world and its banks provided capital for numerous 
projects, whether it was railroad building in the United States or the 
construction of a rail line across India.  At Westminster stood the 
majestic Houses of Parliament, only recently rebuilt on the Thames 
River, and, since 1832, these Gothic edifices housed the reformed 
parliament that increasingly served as the model of constitutional 
governance in the world.   

In many of the aforementioned conditions Britons, especially 
those in London, could take pride.  However, there was one matter that 
Britons, especially those in London, found no pride but only disgust 
and that was the condition of the Thames River which flowed through 
London just before it emptied into the North Sea.  In the middle of June 
1858, after weeks of hot and oppressively heavy weather, the 
metropolitan area of London was overwhelmed by a stifling stench that 
wafted from the vile waters of the Thames.  The middle of June 1858, 
when Londoners nearly choked on their own excrement, has become 
known in history books as The Great Stink.  But, what caused the 
Thames River to become a flowing cesspool, when, at the beginning of 
the nineteenth century, it was a relatively clean river about which some 
Londoners rejoiced.  This article, which was originally presented as a 
conference paper at the Humanities and Technology Conference in 
October 2006, answers that question and discusses the sewer system 
that provided the solution to Londoners’ nauseating problem.  In the 
narrative of this story two men stand out prominently: Sir Joseph 
Bazalgette and Dr. John Snow. These men spared the residents of the 
metropolis from the scourge of cholera as well as contributed 
significantly to public sanitation.  The story of the Herculean effort that 
cleaned the city and saved Londoners from wallowing in their own 
excrement is, not only exciting, but may even contain a moral triumph 
whereby the public welfare was served by dedicated and determined 
heroes.  The account begins in June 1858. 
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The Great Stink 
 
June opened with a succession of stifling hot days.  Typical 

midday temperatures, as reported in The Times, were eighty-nine or 
ninety degrees Fahrenheit in the shade.  The noon temperature in the 
shade for June 15, as recorded by the Meteorological Report at the 
High Field-House Observatory, was 91.2 degrees (The Times, 1858, 
June 18, p. 9).  During the many days of oppressively hot weather The 
Times regularly printed letters about the weather.  Some would merely 
consist of a list of temperatures in the shade at four or six hour intervals 
during a given day.  Others, such as the one submitted by William 
Odling, made a connection between a heavy summer atmosphere and 
the river stench.  Quoting himself from a report he had written in 
March, Odling, a British chemist, made the following observation: “It 
must be admitted that the condition of the Thames during hot weather 
is most objectionable and that some means for remedying this 
condition are imperatively called for.  The ensuing summer will 
probably convince the most skeptical of doing something” (The Times, 
1858, June 16, p. 7).  In a letter printed the previous day, W.J. Hall 
claimed to have seen passengers on paddle steamers cruising on the 
river and dockworkers along the Thames bent over and “vomiting.”  
Hall believed that the river’s “poisonous liquid” was foul enough “to 
shorten the lives of those who inhale it” (The Times, 1858, June 15, p. 
5). 

During the third week of June The Times published articles by its 
correspondents making the same connection between a heavy summer 
atmosphere and the river stench while also developing the topic further.  
On June 17 the river is affectionately referred to by The Times as “Old 
Father Tames” and is dubbed “the uncleanest, foulest river in the 
known world.”  After the name-calling, the correspondent provides an 
explanation for the sickening stench.  Nearly anywhere on the river, 
according to the correspondent, one can find at low tide “a hundred 
sewers disgorging solid filth, a hundred chimneys vomiting smoke, and 
strange, indescribable, sickening vapours; a hundred broad acres of 
unnatural, slimy, chymical compost, a hundred paddlewheels stirring 
up mud (The Times, 1858, June 17, p. 8).  Since London is situated on 
the Thames so close to the sea, the river experiences high tides and low 
tides.  Instead of the sewage, especially that dumped at low tide, 
flowing out to the sea, during the first half of the nineteenth century, 
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the liquid sludge was continuously “oscillating up and down the river” 
(Halladay, 1999/2003, p. 5).  During the long, hot days of June 1858 
solid deposits were left to bake under the sun as the water receded 
during low tide.  The stink became so overpowering on June 17, 
according to The Times correspondent, that MPs “were instantaneously 
driven to retreat, each man with a handkerchief to his nose (The Times, 
1858, June 18, p. 9). Regarding the odorous assault at Westminster, the 
article’s tone is one of glee because the people’s national 
representatives had dithered too long as the crisis worsened.  The writer 
asks the newspaper’s readers to “suppose cholera…should come upon 
us during the heats of summer or autumn” (The Times, 1858, June 18, 
p. 9).  In closing, the correspondent wishes the people’s representatives 
in Parliament to “be confined in a river steamer and compelled to ply, 
without intermission, between London and Vauxhall bridges until they 
have agreed upon a plan” (The Times, 1858, June 18, p. 9).  The plan to 
which the article refers was a sewer system that had been under 
discussion by Parliament, as well as by the Board of Health and the 
Metropolitan Commissioners, for nearly a decade.  The Great Stink of 
June 1858 had followed three outbreaks of cholera during the previous 
twenty-five years, and some astute persons had connected the 
epidemics to the state of the water in the river.  By mid century, then, 
the Thames had created a crisis for Londoners that could no longer be 
avoided. 

 
The Growth of London 

 
This crisis had been building during the first half of the nineteenth 

century as London expanded from a large city to an even larger 
metropolitan area of many districts set on both sides of the Thames 
River.  Strictly speaking, London—often phrased as The City or The 
City of London—referred and still refers to the area once set within the 
walls of a moderately sized medieval town.  Already by the Tudor-
Stuart Period the urban environment had extended beyond the walls 
and was now on both sides of the river.  During the seventeenth century 
of the late Stuart Period, the administrative center of Westminster had 
become incorporated as a western suburb of a greater London as 
residences expanded westward around the bend of the Thames on the 
north side of the river.  Less than a hundred years later London with its 
many suburbs was the most populous city in Europe and at the opening 
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of the nineteenth century it was the largest city in the world.  Between 
1801 and 1861 the population of London and the metropolitan area 
tripled.  (Officially, the term Metropolitan is used to refer to old 
medieval London and its many suburbs, and officially the term The 
City refers only to what was once old medieval London within the town 
walls.  In this article I will use the following terms to refer to the entire 
urban area set on the Thames’ estuary in the nineteenth century: 
London, metropolitan, metropolis, and the city.)  In 1801 the census 
recorded 958,863 persons in London, but by 1861 the number had risen 
to 3,222,717 (Inwood,  1998, p. 411 and “Water Supply,” 1866, p. 
397).  During the twenty-year period of 1841 to 1861, the time of the 
Great Stink, London’s population had increased by 614,000 (Inwood, 
1998, p. 412). 

A series of maps in London: The Biography of a City illustrate the 
city’s growth, especially the rapid and tremendous expansion during 
the nineteenth century (Hibbert, 1969/1987, pp. 32, 53, and 198).  By 
the middle of the nineteenth century London already encompassed, or 
was in the process of incorporating, the following distant suburbs: 
Islington, West Ham, and Kensington on the north side of the river and 
Tooting, Herne Hill, and Deptford on the south.  The distance from the 
Tower of London, which is on the northern banks of the Thames, to 
Islington is almost four miles, and across the river from the Tower to 
Herne Hill the distance is another four miles.  Before the century 
ended, London extended far beyond these places; clearly, London was 
no longer a walking city.  By 1861 the metropolitan area comprised 
224.5 square miles (“The Water-Supply of London,” 1869, p. 449).  
Areas that had been countryside with ponds and farms at the beginning 
of the nineteenth century, like Hampstead to the north and Norwood to 
the south, became paved-over parishes within London by the middle of 
that century.  Hampstead became a middle class suburb with some of 
the country preserved in parks, but Norwood became an industrial 
district (Inwood, 1998, pp. 507, 579, and 580).  By the time of the 
Great Stink the vast metropolitan area had become a city divorced from 
the countryside of fresh air, farming, and clean-running streams where 
men could leisurely fish and women would dip their pails. 
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Increased Water Use in an Expanding London 
 
As London increased both in size and in numbers so did the use of 

water by the residents.  Two articles on London’s water supply, 
published during the 1860s, state that at least 100,000,000 gallons were 
consumed daily (“The Water-Supply of London,” 1869, p. 449 and 
“Water Supply,” 1866, p. 389). During the 1850s the city’s water 
consumption increased dramatically, from 43.3 million gallons in 1850 
to 80.8 million in 1856 (Halladay, 1999/2003, p. 43).  Increased water 
usage was due to a reason other than the ever-expanding population.  
Since the late eighteenth century the flushed toilet, especially the one 
manufactured by Thomas Crapper with the S-bend to trap gases and 
prevent them pervading the house, became very popular with well-to-
do Londoners (Trench and Hillman, 1984/1993, pp. 64 – 65).   
Prosperous middle class persons abandoned the seat in the outhouse for 
the convenience of the toilet in the home.  In 1815 municipal laws 
allowed households to connect directly to the sewers.  For those who 
could afford it, the pipeline to some sewer in the city replaced the 
cesspit in the backyard.  So then, while the toilets kept one’s house and 
property clean, the flushed contents from the toilets that the sewers 
dropped into the Thames polluted the river (Halladay, 1999/2003, p. 
46).  

Before London had swelled into Dickens’ city-- the brick-filled 
one consisting of smoke, soot, slime, and sewage--the residents were 
able to interact more directly and often beneficially with the 
surrounding natural environment.  First, instead of flushing their own 
waste into the Thames along with the increasingly larger quantities of 
industrial and slaughterhouse wastes dumped into the river, people 
would sell the contents of the cesspits to small-scale entrepreneurs 
called “night soil men” (Halladay, 1999/2003, p. 29; see also Trench 
and Hillman, 1984/1993, p. 65).  As late as 1800, men could push 
cartloads of human dung to the outskirts of the city’s nearby rural 
regions to be sold as fertilizer to farmers.  As London became larger 
and the countryside receded, this enterprise disappeared. Moreover, the 
sale of guano, which is dry bird and bat dung, as fertilizer depressed 
the “night soil” business. As a result, many London cesspits were left 
unshoveled and overflowed.  Secondly, the many fewer persons living 
in the Thames River valley could easily and safely take water from the 
many smaller rivers that flowed into the larger Thames before it flowed 
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to the sea.  A map in The Great Stink of London: Sir Joseph Bazalgette 
and the Cleansing of the Victorian Metropolis shows the many streams, 
such as the Lea and the Fleet on the north side and the Ravensbourne 
and the Falcon on the south side, which flow into the Thames 
(Halladay, 1999/2003, p. 27).  Still, during the first part of the 
nineteenth century these brooks and streams were open and fairly 
clean, but, as the metropolitan area mushroomed, these smaller rivers 
became covered over sewers because more and more persons dumped 
their refuse into them.  Two and three story lodgings would be built 
over the hidden stream that had become a sewer for the overcrowded 
occupants, such as the one at Fish Lane in Holborn (Trench and 
Hillman, 1984/1993, p. 67). 

 
Cholera Epidemics 

 
During the years that London continuously expanded into a 

mammoth megalopolis, the city was attacked four times by cholera.  
The number of recorded deaths in London for the given years are as 
follows: 6536 in 1831 – 32; 14,137 in 1848 – 49; 10,738 in 1853 – 54; 
and 5596 in 1866 (Halladay, 1999/2003, p. 124).  Before the nineteenth 
century cholera was an unknown disease in Europe and, since it 
seemed to be confined to India, Europeans, except for the British who 
governed much of the subcontinent, knew little about it.  Then, in 1817, 
an epidemic, which had begun in India and had for a time been 
transported by a British army, began its march westward across central 
Asia and into Europe.  When the disease had reached the major cities 
of Russia in 1830, shock waves of alarm rolled across Europe.  In a 
year’s time cholera appeared along the Baltic coast, in central Europe, 
and in Germany.  By 1832 cholera had hit the western states in Europe 
and had even crossed the Atlantic Ocean to the United States (Hays, 
1998/2003, pp. 135 – 136).  It was in late 1831 that cholera reached 
Britain, first in Newcastle and shortly thereafter in London.  When 
cholera struck the city in 1831 and then again three more times during 
subsequent years, the horrifying record of the disease’s death toll 
became part of London’s story of uncontrolled swelling sewage. 

Like the Black Death of the fourteenth century, nineteenth century 
cholera caused pandemonium as well as death wherever it struck.  
While the total number of victims is much less than that caused by the 
medieval bubonic plague, cholera struck fear because of the horrifying 
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manner in which it killed and the inexplicable abruptness of its attack.  
A person who was alive and even healthy in the morning would be 
suddenly dead by nightfall after having undergone excruciating 
distress.  Characteristic of the attacks were constant excretions of “a 
liquid like rice-water” from the mouth and the anus.  After a time of 
cramps and convulsions the person soon approached a horrifying 
unconsciousness wherein “the eyes sink” and the whole body became 
“a leaden blue, purple, black or deep brown.”  Further, “the fingers and 
toes are reduced at least a third in thickness.”  During hours of agony 
the victim “struggles for breath, asks only for water.”  If blood were 
taken from the patient by a doctor, it would appear very thick and 
black.  Finally, “towards the close of this scene, the respiration 
becomes very slow…and [the victim] dies quietly after a long 
convulsive sob or two (Hempel, 2007, p. 33).  During cholera’s first 
visitation in London, as well as throughout the rest of Britain, there 
seemed to be nothing effective that anyone, including doctors, could 
do.  Cholera victims were bled with leeches; administered enemas; fed 
pills, sometimes containing mercury; and burned with hot plasters in 
the stomach area, none of which cured but all of which did add to the 
agony of the suffering person (Hempel, 2007 pp. 42 – 47).  Sometimes 
quarantines were set up, especially in ports, in order to prevent the 
disease from entering the city by a ship’s crew or cargo that had sailed 
from an infected locale or within the city to protect persons unaffected 
by cholera from those who were already dying of the disease. 

As abruptly as the disease had appeared in Britain in late autumn 
1831, it just as suddenly disappeared in autumn 1832.  Cholera had 
only devastated London during the late winter and spring of 1832.  
During this time little progress seemed to have been made because, 
according to the writer in the Quarterly Review, “one-half of the 
inhabitants of London [did] not know how the other half live.  With 
equal truth it may be said they know not how they die” (“Sanitary 
Reform in the Metropolis,” 1865, p. 255).  During the 1830s and the 
1840s doctors, governmental administrators, and volunteers struggling 
against the epidemics discovered the filthy lives and the gruesome 
deaths of London’s lower classes.  Continuing with his opening in the 
article, the writer asserts: “The appearance of cholera in this country in 
1831 gave probably the first impetus of any consequence to sanitary 
researches.  Scared by the appearance of the pestilence, persons of 
ordinary education began to think that after all there might be some 
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worse effect from an overflowing cesspool than an undesirable odour” 
(“Sanitary Reform in the Metropolis,” 1865, p. 255).  Starting in the 
1840s, a public health movement began in London and this campaign 
peaked during the 1850s and 1860s. 

 
The Discovery of Cholera in Polluted Water 

 
Foremost among the advocates of sanitation during this time was 

Edwin Chadwick who began his public career prominently as the 
secretary of the Poor Law Commission.  During the 1830s and 1840s 
he gathered evidence from London’s lower class districts that he 
published in reports to demonstrate the connection among pauperism, 
filth, and disease.  Chadwick’s most famous report and the one that 
became the most influential in the campaign against filth is Inquiry into 
the Sanitary Condition of the Labouring Population of Great Britain, 
which was published in 1842.  The report’s circulation in London and 
elsewhere in Britain was widespread and at the time it outsold popular 
novels (Hays, 1998/2003, pp. 144 – 145 and Inwood, 1998, pp. 422 – 
424).  As a strong advocate of the miasma theory, which hypothesizes 
that disease is spread by breathing the foul odors that waft from filth, 
Chadwick was dismayed that so much squalor was allowed to exist in 
the poorer districts.  Believing that “the evil of sending refuse down 
into the Thames was utterly inconsiderable compared with the evil of 
keeping accumulations of noxious matter in densely inhabited 
localities,” Chadwick wanted the city cleaned up (Hempel, 2007, p. 
160).  The cleansing process would include the closing of overflowing 
cesspits and the forced flushing of the clogged sewers into the river.  In 
1848, as the key member of the newly formed Metropolitan 
Commission of Sewers, he got his chance.  During cholera’s second 
visitation in London, Chadwick flushed the sewers.  “From March to 
May then, 29,000 cubic yards of filth were deposited in the river, 
followed by a further 80,000 cubic yards from September to the 
following February” (Hempel, 2007, p. 160).  The effect of Chadwick’s 
well-meaning action to terminate the squalor wherein the city’s lower 
classes were “floundering in their own excrement” was to transform the 
Thames rapidly into an open sewer (Hempel, 2007, p. 160).  Even 
though Chadwick was removed from the commission, the sewage 
dumping continued year after year until by the middle of the 1850s 
complaints about the Thames in The Times, especially during hot 
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weather, were constant.  In 1855 the famous English scientist, Michael 
Faraday, wrote to the newspaper because he believed he had a “duty to 
record these facts.”  Faraday’s facts consisted of the key parts of his 
trip upriver on the Thames. At each dock along the way he dropped a 
piece of white paper into the water and, “when the pieces fell edgeways 
the lower part was hidden from sight before the upper part was under 
water (The Times, 1855, July 9, p. 8).  Ominously, it was from this 
black water that a few of London’s eight water companies still pumped 
for their customers’ personal use. 

At the same time that Edwin Chadwick sought to use the Thames 
to save London from its own excrement, Dr. John Snow began the 
systematic investigation of befouled water as the source of certain 
diseases, in particular, cholera.  Snow conducted two significant 
investigations of cholera in London during the summer of 1854, which 
was part of the third epidemic in Britain. A year later his report was 
published as the medically and historically important On the Mode of 
Communication of Cholera.   

Snow was not born in London but in York, which is considerably 
north of London and is the county where cholera first entered Britain in 
1831.  During that epidemic Snow had his first encounter with cholera 
while he was a young medical apprentice.  Years later, after he had 
established himself as a successful anesthesiologist in London, he 
would encounter the dread disease again.  The terrible outbreaks of 
cholera in the city provided the occasions for the quiet and unassuming 
doctor to study the course of the disease and to postulate its cause. 

The third outbreak of cholera in London, which occurred in 1853 
and in 1854, hit both sides of the Thames River. The epidemic struck 
first on the south side of the river in July 1854 from Battersea in the 
west to Rotherhithe in the east.  For those residences and businesses 
that received pumped water in this part of London during the mid 
nineteenth century, the source was either the Lambeth Water Company 
or the Southwark & Vauxhall Water Company.  In certain parishes of 
this part of London the two companies serviced many of the same 
streets with pipes from each company running side by side along a 
thoroughfare.  So then, since it would be by the owner’s preference 
which company’s pipes entered a given residence, pumped water from 
Lambeth could be next door to that from Southwark & Vauxhall.  
During the second epidemic in 1848 – 49 both companies drew their 
water from a tidal area of the Thames near Battersea Bridge so that 
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much of the sewage dumped into the river at low tide did not flow 
downstream.  Since those years and before the outbreak of the third 
epidemic in 1853 – 54, Lambeth had moved its operation upriver to 
Ditton where the river was neither tidal nor polluted. However, 
Southwark & Vauxhall remained at Battersea and continued to pump 
“perhaps the filthiest stuff ever drunk by a civilized community” 
(“Water Supply,” 1866, p. 406 and see Inwood, 1998, p. 431).  

Soon after cholera struck the south side of the Thames in July 
1854, Snow began his own personal investigation--what is now called 
the Grand Experiment--by going house to house to determine who 
received water from which company.  In the areas affected by cholera 
were 300,000 persons “of every rank and station, from gentlefolk down 
to the very poor” with the key difference for his study being their 
source of pumped water.  Strongly believing that the miasma theory 
was wrong, Snow wanted to show the consequences of “one group 
being supplied with water containing the sewage of London, and 
amongst it, whatever might have come from the cholera patients” and 
of “the other group having water quite free from impurity” (Snow, 
1936, p. 75).  The data that Snow compiled were convincingly strong 
in support of his hypothesis that cholera is primarily spread by drinking 
feces-contaminated water.  According to Snow’s tabulations, during the 
first four weeks of the epidemic “cholera was therefore fourteen times 
as fatal…amongst persons having the impure water of the Southwark & 
Vauxhall Company, as amongst those having the purer water from 
Thames Ditton” (Snow, 1936, p. 80).  During the second epidemic, 
when both companies had pumped their water from the same polluted 
stretch of the river at Battersea, he found no significant difference in 
the statistics of the two groups of cholera victims in this infected area 
of the city. 

Even before he had time to write his report for publication, 
another outbreak of the disease hit London.  This time it struck north of 
the river in Saint James’ Parish, near to Snow’s residence in Soho 
Square.  So, the doctor temporarily abandoned work on his report of 
the cholera outbreak south of the river in order to investigate the one 
north of it.  On the hot night of August 31 cholera began to devastate 
an area consisting of just a few blocks near Golden Square.  A few 
days later Snow arrived to track the locations of the victims.  As he 
located the victims’ residences, he drew a detailed map, which quickly 
showed him that the overwhelming majority of victims resided within 
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the vicinity of the Broad Street pump.  As early as September 3, “I 
suspected some contamination of the water of the much-frequented 
street-pump in Broad Street” (Snow, 1936, p. 39).  Next, Snow made a 
check of the victims who had died on August 31 and during the few 
days thereafter as to whether or not they had imbibed water from the 
suspected pump.  Again and again, his inquiries produced an 
affirmative.  On September 7 at a meeting of the parish board of Saint 
James’ Parish Snow convinced the members to turn off the Broad 
Street pump (Snow, 1936, p. 40).  Further examinations seemed to 
confirm his hypothesis that contaminated water pumped from Broad 
Street was the source of cholera.  An excavation of the ground showed 
that some of the sewer line from the house at 40 Broad Street had 
crumbled.  At this residence, which was adjacent to the pump, a man 
and a girl had died of cholera.  A subsequent inquiry made by the 
parish priest discovered that Sarah Lewis had washed the soiled clothes 
of her husband and her daughter in water that had drained into the 
damaged sewer, which most likely was the source of cholera in the 
pump’s water (Hempel, 2007, pp. 232 – 234).  After Snow’s death in 
1858, the satirical journal Fun published a drawing in 1860 that 
commemorated the doctor’s work.  The drawing shows the skeletal 
figure of Death holding the handle and pumping the deadly water to 
people, including many children who often were the water carriers for 
families (Halladay, 1999/2003, p. 131). 

 
Time for Reform in London Sanitation 

 
Snow’s work did not immediately convince many during his 

lifetime that his hypothesis was correct and many devout advocates of 
the miasma theory still resolutely propounded that filth causes disease.  
Edwin Chadwick and Florence Nightingale adhered to miasmatism 
until they expired: Chadwick died in 1890 and Nightingale in 1910 
(Hempel, 2007, p, 278).  However, by the late 1850s enough 
Londoners had become strongly convinced that, whether the Thames 
killed because of its stink or because of its contaminated water, the 
river must be cleansed.  A lengthy article, printed in the Quarterly 
Review in 1865, provides a history of the reforms in London sanitation 
that had been accomplished since the mid 1840s (“Sanitary Reform in 
the Metropolis,” 1865).  Of particular note in the article is the work of 
the Metropolitan Board of Works that Parliament had authorized with 
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the Metropolis Local Management Act of 1855.  The Board shut down 
numerous cesspits and cleared out clogged drainage in the city.  Both, 
especially the sewers, had been places where persons called “Toshers” 
had gained a living by sifting through sludge for something of value 
(“Sanitary Reform in the Metropolis,” 1865, pp. 268 – 268 and Trench 
and Hillman, 1984/1993, p. 66).  Of course, their work and their place 
of work contributed to the spread of disease.  Despite the writer’s 
optimistic tone, it is still apparent in the article’s content that not much 
had been accomplished during these years to cleanse the river because 
at the time of the publication the sewer system was still under 
construction.  Part of the problem was that the Metropolitan Board of 
Works was only one department among many that made claims to 
some kind of authority in the metropolitan area.  The Board’s authority 
was circumscribed by the claims of authority made by vestry officials 
at the local level and MPs at the national level. For example, the Board 
had to make special appeals to Parliament for expenditures over 
£50,000.  The many different authorities, each acting as if it were 
absolute in its small area of jurisdiction, made the accomplishment of a 
large task for the whole metropolitan area very difficult.  The Times 
expressed the nature of the problem with the following pungent words: 
“There is no such place as London, at all, the huge city passing under 
this title being rent into an infinity of divisions, districts, and areas, 
each with its own jurisdictions, its own officers, and its own proper 
rates.”  As an example, The Times cited two lighting companies and 
two water companies operating on the same street (The Times, 1855, 
March 18, p. 9).   

In the middle of July 1858, one month after the Great Stink and 
three years after The Times’ criticism that multiple authorities hindered 
the work of public sanitation, the government acted.  On July 15 
Chancellor of the Exchequer Benjamin Disraeli introduced legislation 
in the House of Commons whereby Parliament would amend the 
Metropolis Local Management Act, thereby, giving the Metropolitan 
Board of Works the authority and the funding to carry out the project 
that the Board’s own engineer had already devised.  In Commons 
Disraeli asserted that “the purification of the river Thames” was 
necessary “to terminate a state of affairs so unsatisfactory and fraught 
with so much danger to the public health.”  While the Chancellor 
agreed that the Board had, thus far, failed to carry out “great and 
important duties,” he added that the government had not delegated it 
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the appropriate authority.  He insisted that the amending legislation 
would compensate for that shortcoming by repealing all vetoes of the 
Board’s authority held by local government and by parliamentary 
government.  To finance the project the amendment assigned “a special 
rate on the inhabitants of the Metropolis” that would be collected over 
forty years (Parliamentary Debates, 13 June – 2 August 1858, col. 
1508 – 1515).  On August 2 Parliament passed the Metropolis Local 
Management Amendment Act, which was only six weeks after the 
Great Stink. 

Sir Joseph Bazalgette was the engineer in charge of the project 
that would cleanse the Thames River.  One of his biographers, John 
Doxat, asserts that, although Bazalgette is not as well remembered 
today as Edwin Chadwick or Florence Nightingale, the sanitation 
engineer “probably did more good, and saved more lives, than any 
single Victorian public official” (Halladay, 1999/2003, p.5).  Born in 
Enfield, a market town north of London, in 1819, Bazalgette received a 
private education and, at the age of seventeen, he began to work in 
John MacNeill’s engineering firm.  Under MacNeill’s tutelage, he 
worked on land drainage and reclamation projects; these would later 
prepare him for his work on the Thames River.  By working in London, 
he had become familiar with the great engineers of the day like Robert 
Stephenson, who sat in Parliament, and with the city’s sanitation 
problems.  During the next decade, after the government had set up the 
Metropolitan Board of Works in 1855, such knowledge became useful 
in the furtherance of his career (Halladay, 1999/2003, pp. 9 – 10).  
With the support of London’s prominent engineers, Bazalgette received 
the Board’s appointment as chief engineer in 1856.  During the first 
two years of Bazalgette’s appointment as chief engineer, Board 
members fought amongst themselves, individually, as well as, 
collectively, against the vestry authorities regarding what the solution 
to London’s sanitary problem should be, who would pay for the 
project, and who should be in control of the project.  During this time 
of wrangling, Bazalgette developed his plan  (Halladay, 1999/2003, pp. 
65 – 67).  Once Parliament’s amending legislation had empowered the 
Board of Metropolitan Works with money and authority, the chief 
engineer commenced work early in 1859.  
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The Great London Drainage Project 
 
Bazalgette’s plan for the drainage of London and the purification 

of the city’s river involved a system of intersecting sewers.  The 
purpose of these sewers was to intersect—hence, the use of the term—
all other existing sewers in the metropolitan area so that no sewer could 
slip its filth into the Thames as it flowed through the city.  Rather, the 
five intersecting sewer lines would take all discharges from all other 
sewers and carry the contents along the river in order to dump the 
sludge into the Thames south of the city.  Such dumping places would 
be beyond residential districts.  Three of the intersecting lines would be 
constructed north of the river and the other two would be built on the 
south side.  The lines north of Thames would link together at Barking, 
which is below the city limits, where an immense outfall would be 
constructed to hold the sewage for dumping as the tide turned to flow 
out to the sea.  Bazalgette proposed a similar arrangement for the two 
intersecting sewer lines south of the Thames that would link at the 
Crossness outfall, which is even further below London than Barking is.  
Across two pages of The Great Stink of London: Sir Joseph Bazalgette 
and the Cleansing of the Victorian Metropolis, the author provides a 
detailed map that clearly shows how the intersecting sewer system 
would work (Halladay, 1999/2003, pp. 80 – 81). 

Among the amazing engineering feats of the project were the two 
pumping stations, located on each side of the river.  Since the 
metropolis is set in a river valley located in southeast England just 
before the Thames empties into the sea, London’s terrain is at varying 
elevations.  The effect of the city’s contour meant that the sewer lines 
would be built at different levels.  The lines closest to the river would 
be much lower than those further away, especially the third one 
running along the outskirts of London’s most recent urban expansion 
on the north side.  In order for the sewage in the lines on each side of 
the Thames to be collected enmasse for deposit at each outfall, the 
sewage from the lower lines would have to be pumped up to the more 
elevated lines prior to reaching Barking and Crossness.  To solve this 
problem, Bazalgette’s plan proposed a pumping station at Abbey Mills 
on the north side of the river and another at Deptford on the south side.  
Inside each station huge steam engines—eight of them at Abbey Mills 
and four at Deptford—labored to raise the city’s excrement about 
twenty feet from the lower level lines to the higher ones.  Unless he 

 41 



SOCHAN 

had been informed, a visitor to the pumping stations, especially the one 
at Abbey Mills with its “Venetian Gothic” exterior, would not know 
that the magnificent edifices had been built as part of a sanitation 
project (Trench and Hillman, 1984/1993, pp. 74 – 75). 

The construction of the intersecting sewer system was big news in 
the metropolis.    During the six years of the project, from 1859 to 
1865, the Illustrated London News reported many times on the job’s 
progress.  Already in November 1861, before the work had even 
reached the halfway point, the newspaper printed a story with eleven 
illustrations highlighting the developments along both sides of the river 
(“London Main Drainage,” 1861, November 30, pp. 551 – 556).  The 
article recalls nostalgically “when forty years ago good salmon were 
taken in the upper reaches of the Thames” and “a thriving community 
of fishermen resided there in those picturesque old streets about the 
Archbishop’s Palace.”  The correspondent concludes this introduction 
with the hope that “in the course of two years or thereabout” the river 
may “assume its original character.”  If salmon cannot once again be 
caught in the river, the correspondent expects London’s main drainage 
project to restore the Thames as “a clear, wholesome stream, attractive 
for its natural beauties and adding to the healthiness of the metropolis 
generally” (“London Main Drainage,” 1861, November 30, p. 551). 

After describing Bazalgette’s plan, the correspondent relates 
certain feats of the project.  The construction of the outfalls was 
impressive and the correspondent devotes seven paragraphs in the 
article to depicting the work at Barking and explaining how this outfall 
would operate.  Since the gigantic outfall was designed to hold seven 
million cubic feet of sewage daily, the excavated area had to be 
securely lined so none of the filth seeped into the ground because such 
seepage might work its way into local streams or underground springs 
used as the sources of wells.  The excavations were in the form of five 
tunnels, twenty feet deep and a hundred feet wide and five miles in 
length, and the contours of these tunnels were lined with Portland 
cement.  The inverts to hold the sewage were then set on top of the 
cemented half tunnels that had been built into the excavated earth.  To 
prevent noxious gases from escaping the sewage as it oozes at the 
outfall before the daily dumping, the top of the u-shaped tunnels would 
be bricked over and covered with soil.  Discharge of sewage into the 
river would occur through pipelines that extended from the outfall to 
the bottom of the Thames nearly at the center point of the river’s 
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breadth.  The outlets into the river would only be opened at high tide, 
and “it is expected that the sewage water so discharged will be swept 
away into salt water before the tide has entirely ebbed” (“London Main 
Drainage,” 1861, November 30, p. 556). 

Another impressive feature of the project is the embankments that 
Bazalgette built along the Thames in the central part of the London.  
The three embankments—Victoria, Albert, and Chelsea—are imposing 
and visually pleasing to the onlooker’s eye, but, besides providing for 
beauty at the river’s edge through parks and gardens, Basalgette’s 
proposed embankments would serve a function.  By reclaiming land 
beyond the river’s edge, the embankments would narrow the river and, 
thus, speed up the flow of the Thames as it passed through central 
London.  A faster flowing river, the Board hoped, would produce a 
“scouring” effect that would keep the water clean (Halladay, 
1999/2003, p. 148).  Further, a Thames with high wall embankments 
would prevent the tidal overflowing of riverbanks that left behind 
deposits of mud and, at mid century, stinking sludge.   

The effects of the embankments transformed the appearance of the 
Thames River in central London from the city of Dickens, which had 
daily mud baths at low tide, to the city of Bazalgette with attractive 
gardens along high wall embankments, which can be seen in nearly any 
contemporary photograph of downtown London along the Thames as 
well as be viewed in the river scene of the 1948 British production of 
Oliver Twist.  The Victoria Embankment, which is on the north side of 
the river with the three intercepting sewer lines, would provide the 
additional function of serving as the landfill for the lowest level sewer 
that would be built within the embankment and run parallel to the river 
(The Times, 1891, March 16, p. 4).  Eventually, this very large 
embankment would house London’s first underground railway; would 
provide five landings for river steamers; and would hold pipes to carry 
gas, water, and electricity (Halladay, 1999/2003, p. 160). 

The final project, including the embankments, all of which were 
completed by 1874, cost more than what had been anticipated in 1858.  
To complete the embankments an additional £1,284,000 was added to 
the original £3,000,000 that Disraeli had proposed for the project 
during the summer of the Great Stink (Inwood, 1998, p. 554).  When 
completed, the drainage system contained “100 miles of Bazalgette’s 
interceptory sewers, built between 1859 and 1865, carrying off the 
contents of some 450 miles of main sewers, which are themselves fed 
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by some 13,000 miles of smaller local sewers” (Trench and Hillman, 
1984/1993, p. 72).  Many miles of the local sewers reach back in time 
to the Tudor Period when the monarchs commanded that open streams 
carrying sewage should be covered over, repaired, and cleaned out 
(Trench and Hillman, 1984/1993, p. 60).  From the sixteenth century to 
the nineteenth century the people, often without reference to local 
governance or to Parliament, had made their own local sewers or 
turned streams into sewers.  Often, parts of, or even entire, streams that 
fed into the Thames had been covered over to become more mileage in 
a complex and confusing maze of sewage disposal in the ever 
expanding London.   

Bazalgette’s accomplishment was to ensure that the local sewers, 
without clogging, led to the main sewers.  These sewers were 
prevented from dumping directly into the Thames, as they had been 
during the first half of the nineteenth century, and were diverted to the 
newly constructed one hundred miles of intercepting sewers.  To 
ensure that the intercepting sewers could carry all the sludge from the 
main ones, the intercepting lines expanded from approximately four 
feet in diameter to approximately nine feet in diameter. Also, to ensure 
that the lines would not clog so that London’s sludge would daily reach 
the outfalls, the sewers dropped, sometimes, as much as four feet per 
mile (Halladay, 1999/2003, pp. 79 and 87).  While between 1890 and 
1913 three more intercepting lines were built along the Thames, the 
system that Bazalgette had constructed between 1859 and 1865 is still 
essentially the same today as it was at the middle of the nineteenth 
century. 

Such a stupendous undertaking required massive amounts of 
materials.  According to Bazalgette’s report to the Metropolitan Board 
of Works in 1861, the project would require that 3,500,000 cubic yards 
of earth be excavated.  To construct the 100 miles of sewers as well as 
the embankments, the workmen would use 880,000 cubic yards of 
concrete, much of it the top quality Portland cement, and 318,000,000 
bricks (Halladay, 1999/2003, p. 84 and Trench and Hillman, 
1984/1993, pp. 72 and 76).  As duly noted in the Illustrated London 
News, the hundreds of millions of bricks had to be “laid with the 
greatest of care and accuracy” because problems located as deep as 
twenty feet below ground level could not be as easily fixed as making a 
repair on a brick building located on a street (“London Main 
Drainage,” 1861, p. 555).  Moreover, knowledge of a problem below 
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the surface might not be discovered until it had become a major 
disaster.  Finally, the brickwork had to be carefully done because the 
interior of the intercepting sewers was to ensure the free flow of liquid 
sludge.  Bazalgette designed egg-shaped sewers with the narrow end 
pointing down so that during low levels of water the flow of sludge 
would be tight and fast moving and during high levels, as in a storm, 
the shape of the sewer opened to accept a greater volume of sludge. 

Despite the admirable work performed by Joseph Bazalgette, for 
which he was awarded a knighthood in 1874, justifiable criticisms 
surfaced regarding the metropolitan main drainage system.  
Bazalgette’s system of intercepting sewers had merely shifted 
London’s daily excretion of 180,000,000 gallons of filth from the 
central districts to a stretch of the river slightly below the city (The 
Times, 1891, March 16, p. 4).  First, concerns and, later, complaints 
were made that the Thames in the area of the outfalls had become 
dangerously polluted.  The Times recorded a tragic incident that had 
occurred on 3 September 1878 when a collision between a freighter 
and a pleasure steamer caused the latter ship to sink.  Since the accident 
happened near the outfalls during the time of discharge, some critics 
believed that the many fatalities were because of the filthy water.  A 
chemist, who made a report for the Woolwich Board of Health, was 
quoted in The Times as stating, “It would not be right to say that [the 
passengers] were absolutely poisoned by the water they imbibed, but 
the intolerable nauseous smell, accompanied by an equally nauseous 
taste, may have produced sudden vomiting” (The Times, 1878, October 
24, p. 7).  During the mid 1880s The Times ran articles asserting a new 
great stink and this one, according to the newspaper, existed at Barking 
and Crossness, the two sewage outfalls below the city.  In 1884 a 
parliamentary commission investigated the matter and concluded, “It is 
neither necessary nor justifiable to discharge the sewage of the 
Metropolis in its crude state into any part of the Thames.”  Moreover, 
the commission members added that dumping untreated sewage into 
the river contravenes the original intentions of Parliament when it had 
passed the Metropolis Local Management Act in 1858 (Halladay, 
1999/2003, p. 104). 
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From Diversion to Treatment and Utilization 
 
By the late 1880s the Metropolitan Board of Works had accepted 

that it could not dump raw sewage into the Thames (The Times, 1885, 
November 30, p. 9).  Although the tidal wash did not bring the liquid 
sludge back to central London, it still caused problems elsewhere.  
While the problems were still located beyond the borders of the city in 
the 1880s, the rate of London’s expansion would soon have brought the 
sewage problem back into the metropolitan area.  So then, beginning in 
the late 1880s, treatment centers were set up at the two outfalls to 
separate the solid from the liquids.  From 1888 until 1998, ships, one of 
which was named the Bazalgette, carried the solid sludge and dumped 
it at sea.  Since 1998, the solid sludge has been incinerated in “a sand 
bed at a temperature of 850 degrees centigrade” and the heat generated 
from burning the sludge is used to drive a turbine that produces 
electricity.  As for the liquid waste, first, it was treated with chemicals 
like “lime and protosulphate” (The Times, 1891, March 16, p. 4); then, 
an “aerobic process” was used to purify the liquid before releasing it 
into the river (Halladay, 1999/2003, pp. 106 – 107).  Even with the 
necessary addition of the purification process, the sewage removal 
system is still essentially what Bazalgette had built. 

When Sir Joseph Bazalgette died in March 1891, The Times 
published an obituary that provides a brief account of improvement in 
London’s sanitation and also notes the accomplishments brought about 
by Bazalgette in making London a better place in which to live.  Some 
of these accomplishments, along with certain key ones made by Dr. 
John Snow, have already been discussed in this article’s narrative.  In 
regards to the story of London’s sanitation, the obituary refers to the 
water companies that still pumped their water from the Thames near 
the Battersea Bridge, which prior to Bazalgette’s intersecting sewers, 
was foully polluted with filth.  The writer adds, “One of [the water 
companies], though its directors were confident that the supply was of 
excellent quality, was responsible for 6,000 deaths from cholera in 
consequence” (The Times, 1891, March 16, p. 4).  The obituary does 
not give details so the charge may be leveled against the conduct of the 
Southwark & Vauxhall Water Company during the third cholera 
epidemic, (discussed above) or against the East London Waterworks 
Company during the fourth epidemic (not discussed in this article).  To 
whichever one the obituary refers, the writer is correct to note that 
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Bazalgette’s intersecting sewer system “has added some 20 years to 
their chance of life” by having removed filth from the river where 
water companies pumped (The Times, 1891, March 16, p. 4).  Another 
contributor to the improvement of London life is Dr. John Snow, who 
did not live long enough to see either Dr. Robert Koch confirm his 
hypothesis that drinking feces-laden water causes cholera or to witness 
the completion of Bazalgette’s sewers which swept the cholera 
problem away from Londoners. 

Neither Victorian lived long enough to see the return of marine 
life to the Thames River, which has recently happened.  The writer of 
the Illustrated London News story on the metropolitan main drainage 
project who, at the middle of the nineteenth century, wished for the 
return of salmon has had his wish realized at the end of the twentieth.  
According to Dot Hart, “in 1974 salmon returned to the Thames—the 
first for 150 years” and 1993 witnessed “a record return of 338 
Salmon” (Hart, 2007, par. 17 and 20).  Measures not anticipated by 
Victorians, such as Dr. John Snow and Sir Joseph Bazalgette, have 
been primarily responsible for the revitalization of the Thames River in 
the second half of the twentieth century.  However, actions, taken by 
both of these men a century earlier, did significantly contribute to the 
correction of major problems that had begun during their youth.  It is 
not surprising, then, that quite a few books, which positively recall 
their work, have been published at the beginning of the twentieth-first 
century. 
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