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PREFACE.

NoTHING is more remarkable than the carelessness and
apathy of Londoners concerning all that appertains
to the organisation and arrangement of the samitary
machinery of their great city, and this is more
especially the case with regard to the Water Supply,
upon which the daily health of every family in the
Metropolis depends.

I have endeavoured to place before my readers the
principal facts of the question, and would fain hope
that they may find the subject to be one of undeniable
interest.

I have to thank Col. Sir Francis Bolton for the kind
and valuable assistance which he has rendered me
during the progress of my little work.

G. B B.
1884. '
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THE

LONDON WATER SUPPLY.

CHAPTER L
THE ANCIENT SUPPLY.

IN no time in the history of the English nation has
the progress of sanitary knowledge been so marked as
at present, or the study of social hygiene assumed a
position of so much importance. Our ancestors, of course,
took no cognisance of these matters, though, if they
had no scientific education, they had their full share of
common sense ; and they provided for their individual
and collective requirements very satisfactorily to them-~
selves, even if the means for doing so were primitive,
The water supply of our cities and towns, now that our
population is so rapidly increasing and has such a
tendency to migrate to urban centres, has become a very
anxious question, which is often more easily asked than
answered; and in London especially, the giant arms of
which are flung out far and wide, like the octopus,
absorbing everything within their reach, it has become
an exceedingly difficult problem how to provide for the

daily wants of so many millions. With us legislation
B



2 LONDON WATER SUPPLY.

on these points and on the requisite scale is terribly
slow, and there are so many obstacles and vested
interests to be grappled with, that by the time any
great permanent improvement is effected a fresh call
for it begins to loom in the distance. Before we enter
into the discussion of the present water supply of
London, its requirements and deficiencies, it will be in-
teresting to take a brief retrospective survey of the
means adopted by the earlier inhabitants to obtain the
necessary supply of water, which, as a rule, was good
and plentiful; the Thames, the principal source for
a long time after the Norman conquest, being then
pure river-water, innocent of sewage and other wicked
pollutions. The Thames, however, was by no means
the only available supply, for several wells and streams
existed, of which, to Londoners of the present day,
only the tradition or the name survives. The principal
of these streams were the River of the Wells, the Wall
Brook, and the Long Bourne, together with three chief
wells or fountains, viz, Holy Well, Clement’s Well,
and Clerks’ Well. There were also a few others of
less note, such as Skinners’, Fag’s, Tode, Loder, and Lad
Wells. The River of the Wells, which was apparently
so called from receiving the overflow drainage of all
these fountains, was better known by the name of the
Fleet River, which rose amongst the Hampstead hills
near the source of the Ty Bourne, and flowed south by
Gospel Oak, Battle Bridge, Coldbath, and Clerkenwell, to
empty itself into the Thames at Dowgate. Its course
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was through a deep-cut bed in the London clay, which,
according to some, obtained for it the name of Hole-
Bourne, while, according to others, this latter was only
one of its tributary brooklets, rising near Holborn Bars.
The River of the Wells must have been a stream of con-
siderable importance, from the fact that it was granted
by William the Conqueror to the College of St. Martin-
le-Grand, preserving its nmame up to, at all events, the
time of Edward I, as we find in 1307 a complaint of
Henry Lacy, Earl of Lincoln, respecting its condition.
It was worded as follows: that “ whereas in time past,
the course of water running under Old Bourne Bridge
and Fleet Bridge into the Thames, had been of such
breadth and depth, that ten or twelve ships, navies
at once with merchanﬂise, were wont to come to the
aforesaid Bridge of Fleet, and some of them under
Old Bourne Bridge: now, the same course, by filth of
Tanners and such others, was sore decayed; also by
raising of wharfs, but especially by a division of the
water made by them of the New Temple, for their
mills standing without Baynard’s Castle in the first
year of King John, and by divers other impediments,
so.that the ships could not enter as they were wont and
as they ought. 'Wherefore he desired that the Mayor
of London with the sheriffs and other discreet aldermen,
might be appointed to view the said course of the said
water, and that, by the oaths of good men, all the afore-
said hindrances might be removed, and it be made as
it was wont of old.” It is clear, therefore, from this,
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that the appointment of river-bailiffs and inspectors of
nuisances is not a modern institution. The commis-
sion performed its work well, the river was cleaned, the
mills removed, and everything done that could be done
to bring the stream back into its old form ; but some-
how or other, the flow of water had become permanently
lessened, so that people gradually left off calling it a
river, and it then became known as the Turnmill
Brook, the name of which still exists in Turnmill Street,
close to the Farringdon Street Station of the Metro-
politan Railway. Things must have got worse rather
rapidly, for, a little later on, the name had degenerated
into the Fleet Dyke or Ditch. In Henry VIL’s time
another attempt was made to utilise the brook by
scouring it out, and it was so far successful that boats
with fish and firewood again came up as far as Old Bourne
and Fleet Bridges, very much to the convenience of the
inhabitants. In 1589 a final effort took place to make
the Fleet again navigable for large craft, and a grant
of 1000 marks of silver was made by the common
council for cleansing it, and improving the flow by
concentrating the springs on Hampstead and directing
them into the course of the Fleet. This, it was fondly
hoped, would bring an additional supply of fresh drink-
ing water to the city and suburbs, which had increased
so rapidly that complaints of deficiency began to be
heard.  But it was all to no purpose. The stream was
evidently doomed to extinetion, for what with the exten-
sion of building, the encroachments on the banks, and
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the now perpetual pollution by sewage, the once pleasant
River of Wells became completely demoralised, and
ended its days as a filthy sewer, only fit to be bricked
over, and hid for ever from human ken.

Wall Brook was just such another stream, called
the Running Water at the time of the Conquest. It
rose in the fens beyond Moorgate, and flowed past
Lothbury, underneath the Poultry, and to the west of
the Mansion House, emptying itself into a creek at
Dowgate. For a good many years it maintained its
character as a rural, wholesome stream, notwithstanding
the comparative density of city buildings, and the fact
that it was crossed by so many bridges that it became
necessary to appoint two bridge-keepers, whose names
in 1300 were, William Jordan and John de Bever.
Gradually, however, the bridges increased so, that they
were almost continuous, and thus the Ilittle brook
became at last vaulted over, as one of the subterranean
mysteries of London. The Langbourne Water was a
stream of some size, which flowed through Lombard
Street, and at Sherborne Lane (Share-bourne) divided
into several rivulets to join the Thames.

The wells played no inconsiderable part in the
supply of London water, besides figuring pretty con-
stantly in its history. Both Holy Well and Clerks’
Well, we are told, were much frequented by scholars
and youths of the city on summer evenings, when they
walked forth to take the air. One can scarcely imagine
the existence of a lover’s idyll in the neighbourhood of
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that, at one time, very unsavoury locality, Holywell
Street, although, under its new name of Booksellers’
Row, it has certainly regained a more decent reputa-
tion. Close to Clement’s Inn was a very favourite well,
“fair and carved square with hard stone,” which always
had an unfailing supply. Clerks’ Well, of which the
name only lives in Clerkenwell, the home of artizan
Jjewellers and watchmakers, was a famous rendezvous for
the parish clerks of London, who, in the time of Richard
II. were in the habit of assembling here (there could
not have been very many) to play interludes and enact
a kind of mystery. These gatherings became almost
as fashionable as the Ammergau Passion Plays, the
performance sometimes lasting three days, and being
more than once attended by the king, queen, and the
whole court. Subsequently, the actors migrated to' the
Skinners’ Well, when the subject of their drama was the
Creation of the World, which took no less than eight
days to get through. The Skinners themselves were
also in the habit of acting miracle plays at their well,
but either from a more demoralised taste, or because
the religious element failed to draw, they eventually
took to winding up the performance with a wrestling
match. These sources of the water supply were still
further supplemented by ponds or pools, several of which
were scattered about in the suburbs. Omne of them
went by the peculiar name of Dame-Annis-th’-Clear, of
which the situation was somewhat vague, except that it
lay east of Islington. In this quarter, too, was Perilous
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Pool, so called from the number of youths that were
annually drowned in it. This piece of water, however,
remains where it was, and is utilised as a swimming
bath at the present day under the corrupted name of
Peerless Pool. Then there was Horse Pool in Smith-
field, where the drovers congregated, but which, as may
be imagined, was only a nasty, dirty water-hole, which
was filled up after the great fire ; while another large
pond, near St. Giles, Cripplegate, was also filled up in
consequence of a misadventure by drowning in 1244,
the victim being a citizen’s wife, named Ann of Lodbury
(Lothbury).

For many years these sources of supply were
sufficient ; but as time went on, and both buildings
and population increased very rapidly, it was found
that the water ran short oftener than was pleasant or
safe, and what with one well running dry and another
showing traces of sewage pollution, a serious outcry
arose. A great step was made in Henry IIL’s reign,
when an energetic speculator, one Gilbert Sandford,
obtained a concession to bring water from the Ty Bourne
to London in lead pipes. This stream rose in what was
known as the Conduit Fields, near the Swiss Cottage,
and had a southerly course through what are now
Regent's Park, Marylebone Road, Marylebone Lane,
Berkeley Square, and the Green Park to Buckingham
Palace, where it divided—one branch to the Ornamental
Water in St. James’ Park, the other to flow into the
Thames by Westminster Abbey buildings. As in those
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days all the district between Marylebone and Edgeware
Road was open country, it marked a new departure
in social experiments. A large lead cistern, with a
castellated stone front, the first of the kind erected in
the city of London, was placed in Westchepe in 1285,
and called the Great Conduit ; and, within the next two
or three hundred years, was followed by other water
improvements in the following order :—
1405. The Tun in Cornhill was built.
1423. Conduits established in Billingsgate, Paul’s
Wharf, and Cripplegate.
1431. Water procured for the Standard in West-
chepe.
1432. Water taken to the jails of Newgate and
Ludgate.
1442. Building of the Little Conduit in Westchepe.
1471. Conduits made in Aldermanbury and Fleet

Street.
1498. Conduits made at Holborn Cross.
1500. A at Stock’s Market.
1613. 2 at Bishopsgate.
1535. o at Aldgate.
1546. i) at Lothbury.

1577, T_.amb s Conduit erected by the liberality of
Mr. William Lamb, just as in modern days, a philan-
thropist puts up a drinking fountain. Omnce in the year
the Conduit Heads at Tyburn were visited in state by
the Lord Mayor and Aldermen, to see into their con-
dition, and this visit was made the occasion of a regular



THE ANCIENT SUPPLY. 9

day’s outing, in which the authorities enjoyed them-
selves in a truly cockneyfied manner, First of all,
they hunted a hare, after which the City Chamberlain
gave a banquet at the Conduit Head. The post-prandial
proceedings consisted of a fox-hunt, the fox being usually
headed towards London, so that by the time he was
killed, the Patres Conseripti had not very far to ride
home. This system fulfilled its requirements very well
until 1620, when the completion of the New River
rendered it unnecessary.

It must not be forgotten, however, that the Thames
itself was a great stand-by for the water supply, and the
people who used to live in its neighbourhood used to fetch
the water from it, giving rise to a regular industry of
water-carrying. As time went on, far-seeing citizens,
who had acquired property in the lanes on the river side,
laid claim to a wayleave, which was such a disagree-
able form of water-rate, that a popular commotion took
place in the time of Edward I1IT., with the result that
the abuse was remedied. This piece of sharp practice
was not an unmixed evil, for it set inventors to work
as to how to get the Thames water into the houses
without its passing through the brigands of the lanes:
and at last (in 1582) a Dutchman, named Peter Morrice,
started a scheme for forcing the water into the houses
by pipes, the “forcier” being placed under London
Bridge. Indeed, this was the commencement of a
mechanical supply of water to the city, although the
experiment only extended as far as Gracechurch Street



10 LONDON WATER SUPPLY.

or thereabouts. But though the radius of the inven-
tion was at first limited, Peter Morrice had no doubt
whatever of his being able to do more; for he gave an
exhibition before the Lord Mayor of his waterworks,
and succeeded iIn squirting a fine jet of water over
St. Magnus’ Church steeple. This performance so
pleased the City Fathers, that they granted the Dutch-
man a lease of the Thames water for 500 years, includ-
ing the ground on which his forcier stood, and one of
the arches of the bridge, wherein to erect more works.
All this was granted at the very moderate rental of ten
shillings a year, and it is quite certain that no inventor
ever got such good terms out of the City either before
or afterwards. Nor was this all, for, two years later,
the knowing Peter obtained another arch also for 500
years, and probably would in time have monepolised
the remaining ones, had not a rather pertinent question
been put, as to the possibility of the hindrance of traffic
before the 500 years had expired, which would have
been an awkward contingency for the trade of the port.
As it was, Peter Morrice did not do badly, for when
the New River Scheme was first proposed in 1601, he,
shrewdly suspecting that the time of his golden mono-
poly was drawing to a close, sold his rights to Richard
Soane, citizen and goldsmith, for the modest sum of
£38,000. On the strength of having paid so large a
price, Soane applied to the City for a lease of one more
arch of the bridge, which, after a good deal of demur,
was granted at an annual rental of twenty shillings,
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and an annual fine of £300 for as many of the 500 years
as were unexpired. He then formed a company in 300
shares of £500 each, and, as these were in great request,
he cleared out with the handsome profit of £150,000.
It is evident, therefore, that waterworks, even in those
days, were lucrative affairs, and it is no wonder that
there arose a mania for speculating in this class of
business. But a great revolution was impending, for
Queen Elizabeth granted a liberty to the citizens of
London to cut a river from any part of Middlesex or
Hertfordshire to the City, limiting the time for its com-

pletion to ten years. For a considerable period the
magnitude of the proposed operations kept people back,
there being as yet no Brindleys or Brasseys, until M.
(afterwards Sir Hugh) Myddleton grappled with the
undertaking, and made the famous New River from
Chadwell and Amwell near Ware to the cistern at
Islington, a distance, on account of the windings, of
sixty miles ; and what is more, he actually did it in five
years. The inauguration took place on Michaelmas Day
1613, when, in the midst of a vast concourse of people,
the floodgates were opened, and the cistern speedily
filled. The cost of this great work was moderate enough
at £500,000, but notwithstanding the sums advanced by
the City, and the help rendered by King James I., Sir
Hugh himself was beggared. The King held an interest
in the concern, but voluntarily gave up all participation
in the profits, with the exception of a royalty of £500
per annum. For all that, however, the expenses were so
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great that, for more than thirty years, five pounds each
was all that accrued to the shareholders, who were
seventy-two in number ; and it must be confessed that
£360 profit in thirty years made the New River anything
but a golden river of Pactolus. Time has reversed this,
and the shares are now, and have for long been, one of
the most valuable properties in the metropolis. At first
the pipes were made of wood, and placed so irregularly
that they ran above or under each other in the miost
confusing manner, so that, when repairs were needed, the
whole water supply had to be stopped for a time. In
- 1732 an expenditure of £10,000 was incurred in sub-
stituting lead pipes and arranging them in a better
fashion. The venture must have been paying pretty
well by this time, for another scheme was brought for-
ward to supply London with water from the Coln, near
Uxbridge, but it met with no response, and although 1t
was revived in George 1.’s reign, it never came to any-
thing.

During the reign of Charles IT. Westminster began
to agitate for a second supply, and the York Buildings
Waterworks were established, and a new machine,
which attracted great attention at the time, for raising
water by the power of fire, was placed about half-way be-
tween the forcing engine at London Bridge and Chelsea.
But it was not very successful, and in 1723 the Chelsea
Waterworks were set on foot to supply Westminster and
“the new buildings by Hanover Square,” having the
sheet of water in Hyde Park, which was fed by the
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West Bourne, and is now known as the Serpentine, as
the reservoir, Besides these, there were also the
Merchants’ Waterworks, for supplying parts of the
Strand and Long Acre. By this time the conduits
were found to be unnecessary, and were gradually taken
down, as interfering with the street traffic. The Tun
in Cornhill, the Great Conduit in Gracechurch Street,
the Small Conduit in Stock’s Market, the one at Dow-
gate, and all the conduits in Cheapside, which had
done good service to the citizens for so many years, fell,
like Temple Bar, before the march of improvement, and
their place knew them no more.



CHAPTER IL
THE MODERN SUPPLY.

Two undertakings form, as it were, the link between
the London water supply of the past and that of the
present systems, the magnitude of which has been
gradually developing from the close of the last and
the early part of the present century. These were the
Hampstead Water Company, which obtained its first
charter as far back as the time of Henry VIIL, and the
New River Cnmpany—although the latter was the only
one that entered seriously into the metropolitan ques-
tion. In 1723 the Chelsea Company commenced 2
competition with the existing corporations, and was
followed after a considerable interval of time by the
Lambeth Company, which began operations in 1785.
As London and its surroundings increased with amazing
rapidity, there was a quicker succession of new water
corporations to supply the demand. In 1805 the
Vauxhall Company was set on foot, to be followed in
the next year by those of West Middlesex and East
London, and in 1809 by the Kent Company. Finally,
the Grand Junction entered the field in 1810, and the
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Southwark Company in 1824, though it had not a very
long independent existence before an amalgamation
was effected with the older Vauxhall waterworks.
Practically London is supplied to this day by the same
companies, although the work is carried on under very
different conditions. |

I propose to trace, as briefly as possible, the
history of these undertakings, which, as might be
expected, have given rise at different periods to an
immense mass of literature, though principally of
an official and technical character. The supply of
water, both as to quantity and quality, has been a
vexed question from very early times, nobody dreaming
that London growth would prove such a constantly re-
curring prublem; and one presenting so many difficulties
for solution. Though for the last seventy years or more
these difficulties have been very sensibly felt, they have
come to a head at a rather alarming rate ; and the prob-
ability seems to point before long in the direction of
a new supply independent of the present ones, well
ordered and well conceived as are the existing arrange-
ments. Few people, perhaps, are aware of the many
schemes that have been proposed at various dates to
increase the area of supply, some of them, of course,
being brought forward by impracticable enthusiasts,
while others failed from unexpected engineering or
financial difficulties, accentuated by the natural opposi-
tion which the established companies would be sure to

offer to rival schemes.
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Without going into details of the many blue-books
and brochures to which the water question has given
birth, I will touch upon the leading events of the sub-
Ject, as being not only interesting in themselves, but
marking important eras in the growth and government
of London. The antagonism of the public towards the
water companies (who appear to be regarded more or
less as its matural enemies) dates as far back as 1821,
when a Select Committee of the Lords made inquiry
into the income and expenditure of the companies,
observing with considerable force that “the public is at
present without any protection against a further in-
definite extension of demand; in cases of dispute that
there is mo tribunal but the Boards of the Companies
themselves to which individuals may appeal, and that,
therefore, there are no regulations, but such as the com-
panies may have voluntarily imposed upon themselves,
and which may be withdrawn at any moment from the
householders.” The high-handed and arbitrary char-
acter of the rates was even then very strongly objected
to, for the Report of 1821 showed that the increase
of 25 per cent upon the rental of 1810 (which was
considered sufficient to remunerate the companies at
that period) was far outstepped, and that, in point of
fact, the companies on the north of the Thames had
gradually developed their extra charges to the amount
of £44,000 per annum. In truth, the whole question
was in a state of wild confusion, no two companies
agreeing in their rating, but leaving the arrangements
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entirely in the hands of their agents, who demanded
whatever they thought they could get. In 1826, indeed,
the Grand Junction Company obtained a private bill
empowering it to levy an addition of from 50 to 300
per cent upon its customers, though when the inhabi-
tants of the district petitioned, the chairman of the Com-
pany stated that the obmnoxious clause had been intro-
duced contrary to the wishes of the directors, and it
was therefore promptly withdrawn. It is of course an
open question whether the Company would have dis-
covered the moral badness of the clause had not the
public brought the pressure of agitation to bear upon it.
In 1828 the discontent assumed a new phase—great
complaints being made as to the quality of the water sup-
plied—and this time a Select Committee of the Commons
took the question in hand and satisfied itself that “the
present state of the supply of water to the metropolis is
susceptible of and requires improvement, that many of
the complaints respecting the quality of the water are
well founded, and that it ought to be supplied from
other sources than those now resorted to.” With this
conviction a Royal Commission was issued, and Mr.
Telford, the eminent engineer, was directed to make
“surveys of the country round London with the object
of substituting some other source instead of that of the
Thames. The immediate cause that led to the appoint-
ment of this, the first Water Commission, was a pamphlet
published by a Mr. Wright, in which he made a fierce

onslaught upon the Grand Junction Company, and,

C
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through it upon all the water companies of the metro-
polis, denouncing them as monopolists, while at the same
time supplying a filthy and unwholesome article. There
was then, opposite the Grand Junction works, which
were situated at the mouth of a main sewer, a small
wooden dolphin, placed over the spot from whence the
water was obtained, and this became known as a con-
spicuous land-, or rather river-mark. Mr. Wright
christened his pamphlet by the name of “ The Dolphin,”
and it caused so much sensation that public meetings
were held to ventilate the whole subject. Ultimately,
Lord Wharncliffe in the Upper House, and Sir Francis
Burdett in the Lower House, moved that a Royal Com-
mission be appointed, which was agreed to, the members
of it being Dr. Roget, Mr. W. T. Brand, and Mr. Tel-
ford. The range of the Commission was originally only
intended to apply to the north of the Thames, but the
Southwark and Lambeth inhabitants, who had suffered
equally with the others, protested so strongly against
being left out in the cold, that they also were included,
as indeed was the whole area of the metropolis.
Officially nothing very tangible came of the inquiry,
for we find that a Select Committee of the House of
Commons was engaged in “ considering ” the Report just
six years afterwards, while the Select Committee of the
House of Lords took another six years over the matter,
and did not consider it until 1840. In reality, however,
a great stimulus was given to improvement, for the
nature of the evidence was so damning as to the insuffi-
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ciency and the character of the water, that the companies
themselves felt it absolutely necessary to commence a
reform. Even at that time London was so rapidly
Increasing that a larger yield was imperatively called
for. This is shown by the number of houses supplied
m the years 1820 and 1827 by the several corpora-
tions :(—

Company. Houses, 1820. Houses, 1827.
West Middlesex . : . 10,350 14,500
Grand Junction . ; : 7,180 7,809
Chelsea . X a . 8,631 12,409
East London . : . 32,071 42,000
New River . 52,082 66,600
South London (V auxhdli) . 5,200 10,000
Lambeth . . . 11,487 15,987
Southwark 4 ; : S 6,900

Total . . . 127,001 174,205

The population of London in 1821 was estimated at
1,227,5690. Considerable changes took place during the
years succeeding the Report of the Royal Commission
in the Companies’ arrangements, in which filtration
played a prominent part, though a change of residence
was considered by some of them as indispensable to
future peace and comfort. The Grand Junction made
a clean sweep of the Dolphin and its works at the
mouth of the Ranelagh sewer, and migrated to Kew
Bridge ; the Southwark and Vauxhall made a match of
it, and left its old quarters for Battersea, which was
then well in the country ; while the East London took
its water supply from a higher part of the river Lea
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than before. The companies which remained where
they were made extensive alterations in their plant, the
Chelsea Company having a filter-bed of an acre in
extent, by which the quality of the water was very
greatly amended ; the New River and the West
Middlesex also constructed large settling reservoirs;
while the Lambeth Company made reservoirs at Brixton
and Streatham. In fact, the first great era in the
recognition that better and more water must be fur-
nished to Londoners, was the outcome of the Royal
Commission of 1828. Doubtless, too, the movement
was considerably hastened by a sharp attack of cholera
which visited the metropolis and carried off 5275
persons out of the population of 1,681,641, or a propor-
tion of 314 to every 10,000 inhabitants. The mortality
was greatly accentuated by the impure and polluted
state of the water supply from the Thames, and the
shallow wells that contributed their quota; for even
then the sewage difficulty was becoming a serious one,
although the population on the banks of the river bore
no proportion in those days to what it is at present.
On the other hand, there was no main drainage system,
and sanitary science was at a decidedly low ebb. In
the Report of the Commons before alluded to, Dr.
Bostock gives evidence “that the water of the Thames,
when free from extraneous substances, is in a state of
considerable purity, containing only a moderate quantity
of saline contents, and those of a kind which cannot
be supposed to render it unfit for domestic purposes, or
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to be injurious to health; but as it approaches the
metropolis it becomes loaded with a quantity of filth,
which renders it improper to be employed in the pre-
paration of food.”

To the Lambeth Company (of the river companies)
belongs the credit of first realising the unsatisfactory
nature of the position, and of making up its mind that
no amount of filtering or purification would make
Thames water taken at Lambeth fit for consumption.
It therefore determined, once for all, to incur a very
large outlay, and to remove its source of supply to a
considerable distance. A private Act was applied for
in 1848 to emable it to bring water to London from a
little above Kingston (where the influence of the tide
had ceased), and convey it by pipes to its reservoir at
Brixton. This was done with so much expedition that
the new establishment was ready for work by 1851.
The four years included between 1848 and 1852 were
years of great importance for the water question, as it
was the first time that any really trenchant legislation
took place on the subject. In 1850 the position of the
supply was this : Nine water companies were furnish-
ing a gross daily supply, including watering the streets,
flooding the sewers, fires, etc., of 44,383,332 gallons
to 270,581 houses, a very great increase from the 174,205
dwellings of 1827. This was an average of 146 gallons
for each house, or, including the public requirements,
of 164 gallons. Under the income tax assessment
there were in London 288,077 houses altogether, which
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left 17,456, or about 6 per cent of the whole entirely
unsupplied. A good many of these, however, depended
for their water upon stand-pipes (of which there were
scattered in the various districts 1181), and also upon
shallow wells.

It was during this year that the Board of Health
appeared on the scene, and took the water question in
hand, cum multis aliizs. Another very complete inquiry
was held, so as to ascertain the physical and chemical
conditions of the river, the arrangements of the various
companies, and what fresh sources of supply should be
looked for, for it was evident that Father Thames, as
then utilised, was utterly unfit for the purpose. How
unfit may be partly gathered from some evidence given
by medical men in Bermondsey of the condition of
affairs in 1849, when a much sharper epidemic of cholera
attacked London than before, the total mortality being
14,137, or at the rate of 61-8 per 10,000. In fact, the
very development of the drainage system, with all its
sanitary advantages, proved in one sense a death trap
to certain parts of the metropolis, seeing that, under the
improved organisation and machinery, a vast quantity of
house sewage was daily poured into the river, instead
of being stowed away, as before, in cesspools and other
contrivances. Unsavoury as is the subject, it is as well
that it should not be forgotten, if only to show how
grossly the conditions of civilised life may be neglected,
and to serve as data for comparison with these present
days of progressive sanitary enlightenment. Mr. Bowie,
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a Bermondsey surgeon, speaking of a locality then called
Jacob’s Island, said, “ That in this island may be seen
at any time, women dipping water with pails, attached
by ropes to the backs of the houses, from a foul fetid
ditch, its banks coated with a compound of mud and
filth, and strewed with offal and carrion ; the water to
be used for every purpose, culinary ones not excepted,
although, close to the place where it is drawn, filth and
refuse of every kind are plentifully showered into it
from the wooden houses overhanging the stream. Dur-
ing the summer, crowds of boys are to be seen bathing
in these putrid ditches, where they come in contact with,
and add to the highly injurious abominations.” This
was in the extreme east of London ; but,in many ways,
things seemed to be nearly as bad in the west, and
especially in the matter of water. storage. Dr. Milroy
thus spoke of it: “ Amongst the most serious evils
attending the present system of intermittent water to the
dwellings of the poor, is the filthy and polluted state of
the cisterns and butts into which it is received, and of
the vessels in which it is generally kept; whether the
cistern or butt be in or out of doors, it is usually un-
covered, and consequently exposed to all the dust and
smut that are continually flying about even in the
cleanest parts of a large city. But this is far from
being the only or the worst source of impurity to which
it is liable. Not unfrequently there is no tap at all,
and it is generally so inconveniently placed that it is
scarcely possible to make use of it ; hence the common
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practice among the inmates of the house is to dip their
vessels, no matter of what sort, and whether clean or
otherwise, right into the cistern every time that they
require to draw water. People have been seen rinsing
utensils in the water which their neighbours drank and
used for cooking ; when the cistern is outside of the
house, it is liable to the same horrible pollution, from
the common practice of parties who live in the upper
rooms emptying everything out of their windows into
the court below. In one case, near Covent Garden, the
cistern was resorted to by boys in the street, the house-
door being always open during the day, to wash their
hands and play all sorts of pranks, such as dipping
sprats or drowning mice in. Yet one of the occupiers of
the house paid 4s.per week, or £10 per annum for her one
room.” Although matters are greatly improved at the
present day as far as the quantity and quality of water
supplied to even the poorest districts, it is much to be
feared that the arrangements detailed in the last evidence
are still often to be found ; although, of course, the land-
lords and owners of the abominable houses which we
know to exist in such large numbers, are to be blamed
rather than the water companies. One of the chief
efforts made by the Board of Health at the date of
its inquiry (1850), was to induce all the water com-
panies to amalgamate, and thus bring the metropolis
into one central organisation, in which everything
should be identical and uniform. This scheme how-
ever failed; but the Board succeeded in introducing



THE MODERN SUPILY. 29

and getting passed the Act of 1852, entitled “ An Act
to make better provision respecting the Supply of
Water to the Metroplis.” This Act has been priceless
in its value to the inhabitants of London, not only as
being the first in which any real legislation was im-
ported into the question, but as forming the basis of all
future arrangements—the Magna Charta, so to speak,
of the London Water Supply, under which, with cer-
tain modifications, we are still living. The first and fore-
most improvement insisted upon was, that no water
was to be taken out of the Thames for the supply of
the metropolis by any company, below Teddington
Lock, or from any part of the tributary streams within
tidal range. The other principal clauses were little less
important, and provided that every storage reservoir
within five miles of St. Paul’s shall be covered; that
all water supplied for domestic use shall be filtered,
unless pumped direct from wells into covered reservoirs;
and that a constant supply at high pressure should be
given when demanded by four-fifths of the inhabitants
of any district. This then was the pith of the whole,
and we shall very soon see what a radical change it
made in the organisation of the various companies by
the beginning of 1855, which was the time specified by
the Act, within which all new works should be com-
pleted and "in operation. Of the companies that used
the Thames water, the Lambeth had already taken the
initiative and moved up to Thames Ditton, where it
was soon joined by the Chelsea Company ; the Grand
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Junction, Southwark and Vauxhall, and West Middle-
sex Companies betook themselves higher up, to Hamp-
ton, as also did the East London to Sunbury, finding it
a difficult matter to obtain a plentiful supply of good
water from the Lea, as it became daily more and more
contaminated with sewage and manufacturing refuse.
It was not long before an opportunity was given of
proving the inestimable value of the changes, for even
while a portion only of the London supply came from
the new source, another epidemic of cholera arrived in
1854 and caused sad havoe, carrying off 10,738 of the
inhabitants at the rate of 429 per 10,000. This was
a decided improvement upon the previous attack of
1849 when, as we have seen, it was 61-8 ; and it was
perfectly clear from the local evidence that the dimin-
ished mortality was almost entirely owing to a con-
siderable portion of the water supply coming from
Thames Ditton and Hampton, instead of, as before, the
old polluted sources lower down. The influence of
water purity as affecting the health of the metropolis was
so marked, that it will be of great interest to study the
remarks of the late Dr. Farr and Mr. Simon. Dr. Farr,
to whose memory England in general, and the Registrar-
General’s Department in particular, owe a great debt
of gratitude for his invaluable aid in diffusing sound
knowledge on all vital statisties, wrote a letter, which
was published in the Registrar-General’s Report for
1854, respecting the two cholera epidemics of 1849 and
1853-54. The gist of this letter was to show that, in the
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epidemic of 1849, the metropolitan population which
was supplied by water taken at Kew (Grand Junction
Company), suffered at the rate of 8 per 10,000; that
those who were using.the water from the river at
Hammersmith, died at the rate of 17 per 10,000 ; the
inhabitants of Belgravia, Chelsea, Westminster, who
had to drink the water taken at Chelsea, at the rate of
47 per 10,000; while the districts between that and
Waterloo Bridge suffered at the rate of 163 to the
10,000. The epidemic of 1854 showed even more
conclusive facts, for by that date the Lambeth Com-
pany had removed to Thames Ditton, while the
Southwark and Vauxhall still continued to take the
water from the Thames at Battersea, near the entry of
a great sewer. This latter Company supplied the Ber-
mondsey district, which, in 1849, lost 734 inhabitants,
and 829 in 1854, the river being undoubtedly more
polluted between the two dates. The Lambeth district
was supplied partly by the Lambeth, and partly by the
Southwark and Vauxhall, and here we find that in 1854
there were 611 deaths in the 24,854 houses supplied by
the former, and 3476 in the 39,726 houses supplied by
the latter, the purer water population suffering at the rate
of 37 per 10,000, the fouler water population at the rate
of 130 per 10,000. There could be no clearer proof than
this, as to one, at least, of the predisposing causes of
cholera. The report of Mr. Simon carried the matter
still farther, and is so full of interest that I cannot do
better than quote the most salient points. Speak-



28 LONDON WATER SUPPLY.

ing of the difficulties that surround such an inquiry as
that which he was requested to make, he says that
“ commonly the inquirer is baffled by conditions which
render exact conclusions impossible; for populations
drinking different waters will often be living in different
circumstances of wealth, comfort, cleanliness, occupa-
tion, soil, and climate. In the present case, however,
there was a singular freedom from such causes of em-
barrassment. = Throughout the investigated districts
masses of similar population were dwelling side by side,
and the exterior influences which affected them were,
with a single exception, apparently identical. The one
varying condition was the quality of water as consumed
in different households. For throughout these southern
districts of London, two great competing water com-
panies had, in past times, canvassed house by house for
customers ; their rival mains were then branching within
the same area, often running parallel in the same streets;
and during the late invasion of cholera these two sys-
tems of pipes were respectively charged with very
different water, in one case from the Thames at Batter-
sea, in the otherat Thames Ditton—the Southwark and
Vauxhall pumping from the lower supply, and purveying
perhaps the filthiest stuff ever drank by a civilised com-
munity, the Lambeth furnishing as good water as any
distributed in London. In the Report of the Committee
for Scientific Inquiries, the contrast of these waters was
shown, and microscopical and chemical observations
adduced, as proving the almost incredible foulness of
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that supplied by the Southwark and Vauxhall Company ;
how it was not only brackish with the influence of each
tide, but contaminated with the outscouring of the me-
tropolis, swarming with infusorial life, and containing
unmistakable molecules of filth. It is worth notice
that the materials for comparison were not on a small
scale, not a village against a village, for the investigated
districts comprised about a fifth of the entire population
of London, containing in 1849 about 466,000 persons,
and in 1854 about 511,000. In the 24,854 houses sup-
plied by the Lambeth in 1854, comprising a population
of 166,906, there occurred 611 cholera deaths, being at
the rate of 37 to 10,000 living. In the 39,726 houses
supplied by the Southwark and Vauxhall, comprising a
population of 268,171, there occurred 3476 deaths, at
the rate of 130 to every 10,000. But the Lambeth
Company lost by the epidemic of 1848-49 consumers
to the amount of 1925. The figures show conclusively
that, first, their population suffered in 1853-54 not a third
as much as its meighbours ; and secondly, also that it
suffered not a third as much as it did at the time of
its unreformed water supply. On the other hand, the
Southwark and Vauxhall Company—which pumped an
impure water in 1848-49—pumped even a worse one
in 1853-54, because the larger population and more
extended drainage of London had given it a denser in-
fusion of sewage and a more revolting unfitness for
drinking. In short, the comparison of the two popula-

tions stood thus—In the one (notwithstanding a gene-
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rally lighter invasion of disease) the cholera death-rate
rose from 118 to 130, in the other it fell from 125 to
37. By this experiment it was rendered in the highest
degree probable that, of the 3476 of the Southwark and
Vauxhall Company who died of cholera in 1853-54,
two-thirds would have escaped if their water supply
had been as good as their neighbours; and that, of the
much larger number—tenants of both Companies—who
died in 1848-49, also two-thirds would have escaped if
the Metropolis Water Act of 1852 had been enacted a
few years earlier.”

So far we have been dealing with the history of the
water supply as far as the water companies are con-
cerned, and more particularly those which took their
supplies from the river ; but we must not omit reference
to other sources of supply, such as wells, and particularly
when they influenced the health of the community in
any marked degree. Although we have seen that the
epidemic of 1853-54 mainly affected the river-side in-
habitants, these were not by any means the only ones
who suffered ; for there was a great outbreak, also at the
same time, in the parish of St. James, Westminster, the
focus of which was in Broad Street, Berwick Street, and
Wardour Street, all crowded industrial thoroughfares in
the Soho district, and the population of which, at the
census of 1851, was 42,272, The houses, for the most
part, though old and inconvenient, were let at high rents,
and could not be called low-class ; nor could the neigh-
bourhood be called a very poor neighbourhood, inasmuch



THE MODERN SUPPLY. . 31

as it contained great numbers of skilled artizans and
people earning good wages. The peculiarity of the cholera
attack was its extreme suddenness, and the rapidity
with which it reached its intensity, and afterwards died
away. A large number of individuals were attacked
simultaneously, the maximum intensity being reached
on the second, if not the very day of the outbreak, after
which it remained stationary, and by the fifth day the
mortality declined about 50 per cent. The total number
of deaths was 609. What, then, was the cause of so
fatal an epidemic ? It all arose from the contamination
of one well in Broad Street, a well which was so cele-
brated for the excellence of its water that people in the
neighbourhood would drink nothing else. It was found
that this pump was polluted by the leaking into it of
a cesspool drain from the adjoining house, in which
a fatal case of diarrhcea had taken place, and this was
the origin of the mischief, which destroyed in a few
days 609 lives. It seems surprising that water from
a pump thus infected should have been in such good
repute ; but the fact was, that the cisterns of the neigh-
bouring houses were generally foul and the water heated,
while the well-water came up fresh, cool, and sparkling
from the quantity of carbonic acid contained in it, the
saline matter preventing its decomposition until after it
had free access to the air. Dr. Snow was appointed by
the Board of Health to inquire into the subject, and his

observations were thus tabulated and published in the

Report of the Rivers Pollution Commission: “ 1st.
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That the outbreak, properly so-called, was principally
confined to the area abqut the Broad Street pump. 2d.
That 61 out of 73 persons who died during the first two
days had been accustomed to drink the pump water
either constantly or occasionally. 3d. That in the
workhouse, where the well-water was not used, only five
deaths occurred, whereas the ratio, in proportion to fhe
numbers who died in the district, would have been 50.
4th. That in a factory employing 200 people, where the
water was drunk daily, 18 people died. 5th. That 70
men employed in a brewery in Broad Street, who never
drank the water, escaped the cholera. 6th. That in a
particular street having 14 houses, in the only four
which escaped death none of the well-water was used.
7th. That a lady living some distance away was so fond
of this water that she used to send for it, but that she,
as also her niece, died after drinking it.” These facts,
taken in conmnection with the river-side epidemics, are
so plain as to the cause of a polluted water supply, and
the effect of increased illness and mortality, that there
never can be any excuse for the continuance of such
evils. :

A comparative table, issued in 1856, as to the general
condition of the metropolitan water supply, shows an
enormous increase, and a very great improvement as
compared with 1850. The gross daily supply had been
nearly doubled, it being 81,000,000 gallons furnished
daily to 328,561 of the 340,000 houses in the Registrar-
General’s district, the average supply to each house
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being 246 gallons. The distance traversed by the pipes
conveying the water was 2086 miles, and the engine
power used In pumping was equal to 7324 horses. The
most noteworthy distinction was that, previous to the
Metropolitan Water Act of 1852, considerably more than
half the supply was unfiltered, subsiding reservoirs
being the only means of clearing the water of impurities
in suspension. But by 1856 upwards of 40 acres of
filter-beds had been added, bringing the area of the
whole of the reservoirs up to 141 acres. The cost of
the new works was £2,282 824, which, with the pre-
vious and original expenditure, made the total outlay
on water-works over £7,000,000, unmistakably showing
a reasonable and satisfactory disposition on the part of
the Companies to serve the public as well as they could.
One of the most gratifying portions of the Report of the
Board of Health for 1856 was a statement by the
analysts, Messrs. Hofmann and Blyth, that there was a
great diminution in the organic constituents of the
water supplied, being nearly one-half less than it was
in 1851, before the river Companies moved to their
new quarters at Kingston and Hampton. The following
short table will show at a glance the nature of the
improvements during the six years :—

1850. 1856.
Gross daily supply . 44,383,332 gals. 81,000,000 gals.
Houses supplied . 270,581 ,, 328,661 ,,
Average per house . 146 ,, 246 ,,
Fiter and | preeniclz } Very incomplete. 141 acres.
arrangements -
Organic matter . o One-half less,

D
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It is satisfactory to record that the improvement
thus commenced was and has been very well main-
tained, with one or two exceptions. The chief of these
was an outbreak of cholera in 1866, which proved very
destructive during the (nearly) two months which it
lasted, and which was said to have originated in the
usual way—rviz., the supplying of polluted water by
the East London Company. It appears that this Com-
pany had two sources of supply, one of which was
particularly liable to sewage contamination from the
very dirty river Lea. It also possessed at Old Ford
some uncovered reservoirs, from which it occasionally
(though illegally) supplied unfiltered water to one
part of their district. This reservoir was found, by
Captain (now Sir Henry) Tyler, to be exposed to the
spontaneous percolation of excessively foul water from
the surrounding porous sewers, sodden ground, and from
the neighbouring Lea, which was then little better than
an open cesspool, receiving, as it did, the sewage of the
large population inhabiting Old Ford, Bow, the greater
portion of Bromley, and part of Mile-end. There were
a good many locks upon the river, and a continuous
stratum of gravel connected its bed, on the one hand,
with the uncovered reservoirs, and on the other with
the covered reservoirs, in which the filtered water was
stored for distribution. It did not seem as if there
was much supervision over the employés, for as soon as
the Registrar-General sent a warning to the Company,
the deaths, which at that date (August) were at the































































































































































































































































