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Some historical notes together
with a brief description of
the engineering features
of the " Board’s undertaking.
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THE WATER SUPPLY OF
LONDON

Some Historical Notes

By G. I'. StriNcer, O.B.E., of the Middle Temple, Barrister-
at-Law; Clerk and Parliamentary Officer to the Metropolitan
Water Board.

HE history of the supply of water, once of the first neces-
sities of life to this great City, 1s one full of interest and
romantic cpisodes.

The supply to the City of London presented no grave
difficulties down to the end of the thirteenth century.
The situation of London on a broad and noble river, on a
healthy soil. in a valley from whose hills descended many a
hidden it not forgotten stream, possessed many advantages.
Much of the locality consisted of gravel resting on the clay so
that - sweet water 7 was alwayvs aceessible at a small depth,
whilst springs and wells were numerous.

The Thames water was abundant and excellent. We
lcarn from William Fitzstephen that the river was swarming
with fish. and that it was for long a grievance with the *“ pren-
tices of London that too much salmon entered into their
dict 7"—it was so cheap.

John Stow wrote:  In the thirteenth century they had
in cvery street and lane of the City divers fair wells and
springs ; and alter this manner was this City then served with
sweet and fresh waters, which being sinee decaved, other means
have been started to supply the want.”

Down to the thirteenth century Londoners with pail and
pitcher were wont to resort to the springs and wells and to
the shores of the Thames for their water.

Centuries elapsed before any attempt was made to convey
the water to the dwellings otherwise than by manual earriage,
and [or a great part of this time those who desired to use the
water of the Thames fetehed it themselves or by their servants
through the many lanes that led down to the riverside.
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The water was also brought to
the houses by water carriers who
eained  a living by selling  the
precious liquid., They were
commonly called < Cobs,”™ perhaps
because many of them dwelt moa
lane known as Cob’s-court leading
down to the viver at Blacklriars.

1, )
The water-carvier was a well-

known character to the Londoner.
even in later times than these. when
the means and distribution of the
water supply were imperfeet,

As London spread. and its population and  commerce
increased. the intranmural supplies did not suffiee for the wants
of the inhabitants.  Morcover. they became tainted. and slowly
but surely the River Thames was converted from a sparkling
salmon stream into a elorificd sewer.  We are told that the
gutters of the City were black lines of stagnant filth. and
refuse lay rotting even before the dwellings of noblemen and
prelates. all of which was washed ultimately into the Thames.

At the beginning of last century water was drawn from the
Thames for domestic use as low down as London Bridge and
was delivered to consumers without filtration of any kind.
The Thames became the common sewer of London and at
numerous points sewage was discharged into the River above
the intakes where water was drawn for the domestie purposes
of the inhabitants of a considerable part of the City.

It was not until the vear 1852 that, following successive
outbreaks of cholera, Parliament ordained that the River
Thames below Teddington should not be vesorted to for the
abstraction of water by the then Water Companies. Moreover,
it was provided by the Metropolis Water Act of that year
that all water for domestic usc was to be filtered exeept such as
was drawn from deep wells ; that every reservoir for filtered
water within five miles from St. Paul’s was to be covered over
and that no water was to be conveyed exeept through pipes
or covered aqueducts unless it was filtered before distribution.

Going back to the thirteenth century, it is found that
orcater attention hegan to he paid to the springs of the
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suburbs, The practice grew up of conducting water {rom
those springs to public ¢isterns and fountains placed in various
parts of the City, which (like the pipes which supplied them)

were called = conduits.”™

In 1236 Henry 11 granted to the citizens and their sue-
cessors liberty to convey water from the village of Tvbourne
(the  neighbourhood  of - Stratford-place, Oxford-street) by

pipes of lead into the City.  From this time, for several

centuries. the City Corporation was regarded as the authority

responstble for providing an adequate supply of  water.
During that period the supply from the river and wells was

supplemented by the construcetion of twelve conduits hringing

water from sources in the suburbs. Though the Corporation
WS .].('.SP””S”)](. for the water supply, citizens considered the
provision of water and the erection of conduit houses to be
proper objects of charity,

Conduit houses were erected at Cornhill and elsewhere
from the Tybourne source.  There were also conduit houses
at Cheapside, Bayswater and other places.

THE CONDUIT NEAR BAYSWATER.

Fhe first cistern was called the Great Conduit in Westcheap
and was made of lead and was castellated with stone. Its
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construction was expensive and tedious. oceupying  many

vears,  In 1568 there was a conduit ol Thames water within

the City at Dowgate. .

The inhabitants obtained the water from the conduits &

cither by fetehing it or by sending servants to feteh it and :

arry it to their houses. Or they could buy it from the water "

arriers. who made a business of selling it.

Instead of going to the conduits for their water, sometimes
wealthy persons. having houses near the routes of these
conduits. obtained permission to take a private supply by a
pipe or " quill” conneeting their houses with the conduits,
Many instances of such grants are to he found among the
City records.

The City records also show that in the fourteenth century
water was allowed to he taken  from the conduits  for
domestic purposes without payment : but that a charge was
made to those who required it for trade purposes. the proceeds
being devoted to the upkeep of the conduits,

CONDUIT.”

The Corporation protected its conduits most jealously and

inflicted severe punishment on those who interfered with the :
. .=
flow of water. . o
_ B
A copious supply of water by these conduits was all the ]

- . k_‘
more necessary as London was. for the most part. built of <
timber and liable to frequent fires. =
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For more than three centuries the Lord Mavor and
Conmonalty. aided by the private gilts of many worthy
citizens, continued to supply London with water: but so
wretehed was the supply and so negleeted were the conduits
and other means ol supply that the City found itsell face to
face with a new system of supply which was introduced into
London by a Dutehman called Peter Morrys, who, in 1582,
established a pump, worked by a water wheel, in one of the
arches of old London Bridge.

Before he obtained leave to supply the City, Morryvs gave an
exhibition of the power of his pump. and much astonished the
City Fathers of those dayvs, who came in state to witness the
first water monopolist foree a stream of water over the steeple
of a neighbouring church, St. Magnus the Martyr.  Morrvs
suceeeded in getting a lease for 500 vears from the City at a
rental of 10s. a yvear, empowering him to take the Thames
water and to use the arch.

In later vears additional water wheels were added to
augment the supply, two of which were situated on the
Southwark side of the bridge and enabled the supply to be
extended over a large portion of Southwark.
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LONDON BRIDGE WATER WHEELS.

The lecase of London Bridge continued in the Morrys
family till 1701, when the Morrys of that period, finding that




= A Lo LI AP Tk ol 171 Ao o e A1 UG Bl 4 B0 B e i

6

the adventure was sullering from competition with the New
River Company. sold the coneern to one Richard Soams. a
member of the Goldsmiths” Company. who turned the busimess
into a Company consisting of 300 shares of £500 cach. The
Company also took over the City conduits for a rental off £700
per annum.  The water supply of the City of London was
thus handed over by the Corporation to private enterprise.

The Company, however. was not the success it was anticl-
pated and in 1822 it was bought up by its competitor. the
New River Company.  The works remained in o existence
until old London Bridge was destroved in 1831,

It is of interest to note that the Metropolitan Water
Board as successors to the New River Company s still
under obligation to pay annuities in respeet of the London
Bridge Waterworks amounting to £3,750 per annum. which
pavments will continue until the year 2082.

The water supplicd by Morrys was. however. limited in
quantity for the growing nceds of the City and was often
turbid and foul. In 1603 the plague broke out and raged
with such violence that in one week it carried off upwards of
a thousand persons in the Metropolis; and London was
roused to look for a hetter water supply.

During the reign of Elizabeth the question of an inercased
and better water supply for London scems to have been much
considered. Queen Elizabeth granted to the citizens of
London by Act of Parliament power to cut and convey a river
from any part of Hertfordshire, through Middlesex. to the
Citv of London. with a limitation of ten years for the perform-
ance thereof.

Nothing scems to have come of this; the eitizens did not
exercise the power, although very possibly this idea was the
germ of the scheme which resulted in the formation of the
New River Company. In the third year of James I an Act of
Parliament was passcd confirming what was afterwards the
New River scheme, and the Mavor and citizens were em-
powered to bring water from the springs of Chadwell and
Amwell, in the County of Hertfordshire, in an open cut or
close trench.

But this was not the age of public enterprise; such an
undertaking was thought to he beyvond the power of what,
even at that time, was no inconsiderable city.  No doubt the
difficulties in the way of such a scheme seemed impossible in

0

the .i‘h(-n state ol engineering knowledge.  But what  was
considered no doubt for good reasons too eveat an undertaking
l'(.n' the City. was carried out by private enterprise, and th:'
rights and privileges which were granted to the City by
Parliament were handed over by a power of attorney to Mr.—
afterwards Sir—Hugh Myddelton. '

ITe was a member of King James” Parliament, and had sat
on the Committee before which the scheme for providing
London with a supply from the Hertfordshire springs ha(bl
heen discussed.  The wealth he had accumulated as a f()11(1011
g(-)l(lsmith and from his successful ventures at sea enabled
him to support his faith in the scheme.  The City Corporation
was content to transfer to him its powers, and doubtless the
-f'u(-t that London had lost upwards of 88,000 citizens by plague
in the last yvear of the reign of Queen Elizabeth caused the Cbitv
FFathers grave anxicty. )

' Everyone who reads a description of the making of the New
River cannot fail to admire the courage, energy, and vast
perseverance of the remarkable man who carried out this
wonderful scheme.  Though it may be dwarfed by the laroer
undertakings of modern dayvs, vet if we take into c&nsideratibon |
the times when this work was accomplished, it must ever
stand ont as a monument of individual skill and industry.

S e et R O T R Y T T B DY T o S e e

“ THE CISTERN,”” OR NEW RIVER HEAD, 5th AUGUST, 1730

Perhaps it can best be deseribed in the following simple

but beautiful words which appear on the Memorial Stone at




S

Amwell ©  An inunortal work—since men  eannot ore

imitate the Deity than in bestowing health.”

Sir Hugh Myddelton obtained his power ol attorney in
1606. but it was not till 20th Febrauary., 1608, that he hegan
his work., This interval had been spent in overcoming the
opposition of the landowners and others interested in opposing
the scheme.  When the work did commence, it was carried
through as rapidly as possible ; upwards ol 600 labourers were
employed. and the work was finished on Michaclmas Day,
1613.

It was not. however. accomplished without much dilliculty,
both in the work itself and in providing the expense of carrying
it out. When the work had been taken as far as Fnficld
Sir Hugh had spent the whole of his fortune. and had not
King James come to the reseue the undertaking would in all
probability have heen stopped.  Before. however, applving to
the King, Myddelton endeavoured to obtain assistance from
the Lord Mavor and Corporation of London, but 1t was still
thought by them to be too hazardous an enterprise for them
to take part in it and. morcover. they felt unable to assist on
the ground that it might injure the ™ Cobs.” or water carriers,
of whom mention has already been made.

The completion of the work was a great day for the lovers
of pomp and show when Royal and civie personages of high
dignity assembled at Clerkenwell on Michaclmas Day. 1613,
to sce the flood-gates opened and the stream run gallantly
into the cistern amidst the triumphal sounds of drums and
trumpets.  Among the distinguished personages present was
Sir Thomas Mvddelton (brother of Hugh). who had that
morning been clected Lord Mayor of London.

The water from the Round Pond at Clerkenwell was
conveved to the City of London by means of hollow wooden
pipes which were made usually of elm as that wood doces not

easily rot.

These wooden pipes were very unsatisfactory on account
of local faults and as the bore was very small in order to allow
for sufficient strength, they had very little carrying power.
It was, therefore, not uncommon for six or more pipes to be laid
side by side.

The birth of the New River Company was followed in due
course by the ereation of other Water Companies for supplying
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9
other parts of London with water, and the order of their
creation was as follows : o
The LFast London Waterworks Company. dating

from the Shadwell Waterworks ol 1669,

The Kent Waterworks Company, dating from the
Ravenshourne Waterworks of 1701,

The Chelsea Waterworks Company, dating from
1723.

The Southwark and Vauxhall Water Company,
dating Irom 1771. O

The Lambeth Waterworks Company, dating from

1785.

The Grand Junction Waterworks Company, dating B
from 1798. |

The West Middlesex Waterworks Company., dating
from 180G.

Space does not permit details heing given of these private &
enterprises, which all possessed powers granted by Parliament :
for the purpose of supplying water, and in return for that
serviee were endowed with a number ol privileges,

Although the supply of water to London was originally
municipal, as will have been seen from its ecarlier history,
this principle was departed from and the poliey of Parhament
was to grant powers to private adventurers to form themscelves
into companies who undertook to make works, lay mains and
to supply water to the inhabitants.

With the best of intentions, Parliament lelt the boundaries
of these companies in an ill-defined state and in some cases
purposely vague and indefinite, the object being to promote
healthy competition.

For a time this poliey was suceessful and fieree contention
raged. It was no novel thing for two or three companies to
he in the same street touting for customers just in about the
same way as the milkman does to-day.  This naturally meant
that the strects were constantly being dug up and the navvies
themselves would engage in hattles royal with their pickaxes
and shovels from opposing entrenchments.

But this state of things did not last long. Companies

aradually amalgamated or agreed upon self-contained areas,
so that distriets which were legally in the limits of two or more
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companices were mutually divided by the companies between
themselves.  Thus the intention of Parliiment was thwarted
and the supply of water to London practically became a
lucrative and. in the eves of many. a dangerous monopoly.

Conscquently a long agitation was hegun on the part of

consumers and local authorities against the Metropolitan
Water Companies.  This agitation lasted for best part of a
century and during that period there were numerous Royal
Commissions.  Parliamentary  Inquiries. Water Bills and
Schemes involving the abolition of the companies. but the
companics held their own.

To relate the detailed history of this long-drawn-out
battle would take very much space and. therefore. it is pro-
posed to pass it over by remarking that the controversy
culminated in the introduction by the Local Government
Board in the vear 1902 of the Mctropolis Water Bill which
found its wav to the Statute Book during that Session.
Under this Act the Metropolitan Water Board was created.
and entrusted with the obligation of acquiring by purchasce
and of managing the undertakings of the cight Mctropolitan
Water Companics.

Thus was the Mctropolitan Water Board born and the
control of London’s water supply onee again beeame municipal.

The compensation claimed by the companies for the loss
of their undertakings amounted to no less than 51 million
pounds, and the compensation awarded exceeded 30 million
pounds in addition to which the Board took over the Debenture
Stocks of the companies amounting in all to approximately
12 million pounds. The taxed costs of the companies were
nearly £89,000, and the dircctors’ compensation and taxed
costs £221.000.

With this millstone around its neck the Metropolitan
Water Board started its Iife.

The Board may he said to be the largest undertaking of
its kind in the world, supplving as it does with water nearly
cight million people distributed over an area exceeding 537
squarc miles.

The Board’s area is 421 miles [rom north to south and
extends from Hertford in the north to about thiree miles south
of Westerham in the south. From cast to west 1t measures
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31+ miles, being bounded by Southfleet on the cast and Sunbury
on the west.,

The population supplied by the Board 1s within 350,000
of the combined population of Australia and New Zealand.
It represents 17 per cent. of the population of Great Britain.
So that one out of every six persons living in Great Britain
is dependent for water supply on the Metropolitan Water
Board.

During last vear the population supplied by the Board
incrcased by 154000, or 6,000 more than a town as large as
Brighton.

The number of serviees in the Board’s direct area 1s
1.438.600. If these could be placed right round the world
at the cequator, a supply would be available at every 30
vards.

The average daily supply for the vear ended 31st Marvch,
1937. was 290 million gallons. This vast quantity can best
be appreciated by stating that it represents two full tanks
ach of the size of Trafalgar Square (23 acres) and the height
of Nelson's Colunm (170 feet high) and another full tank over
a half that size,

The average supply per head per day during that year was
3704 gallons. or more than a barrel of good water every day
for every man, woman and child in the area. The supply of
ach house every day would weigh nearly a ton.  In one way
or another it may be said that every Londoner consumes or
uses in a day about twice his weight in water,

Upon the transfer to the Board in 1904 of the undertakings
of the Water Companics the Board was faced with the
necessity of spending large capital sums for the purpose of
extending and improving such undertakings and in converting
them into one interconnected unit eapable of meeting the ever
growing needs of Water London.

How this has been achieved is dealt with in the notes
by the Chiel Engincer, but it will perhaps be of interest to
observe from the following table the increases which have
taken place in the equipment of the waterworks for the
supply of London since they have been under the control

of the Board :
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Belore At 31st
June, 1904 March, 1937,

Storage reservoirs for unfiltered water ... a8’ 49
Acreage ... 843 2702
Capacity in million gallons 41157 19657
Service reservoirs for filtered water ) 95

Capacity in million gallons 24445 3416
Filter heds (slow sand) 137 175

Acreage ... 1:39 1729
Primary filters - 1
Area in square feet - 30861
Mechanical filters ... .- 12
Area in square feet — GG-10)
Engines 235 20
Horse power eee 32097 a8,1-LL
Miles of water pipes 5,754 8.05.4

The Board. which is eleeted every third yvear. is constituted
on the prineciple of indireet clection, iz of representatives,
sixty-six in all. who ave appointed by the County Couneils of
London. Essex. Hertfordshire. Kent, Middlesex and Surrey,
the City Corporation. the Metropolitan boroughs, and  other
boroughs and urban districts within the statutory arca of the
Board, and by the Thames Conservaney and Lee Conservaney
Boards. Some of the boroughs and urban districts are
srouped for the purposes of representation.

The present Board is the eleventh it came into oftice on
Ist June. 1937.

Actual admmistration of the Board stands referred to a
number of Standing Committees which are reconstituted
annually.

The Board holds ordinary meetings cach fourth Friday.
At these meetings, which are open to the public. the com-
mittees report their proccedings to the Board and present
recommendations.  Generally speaking, except i matters of
urgency, no committee has power to act until its recom-
mendation has been approved by the Board.

The Board’s business is divided mnto six departments,
ecach under a chiel officer and controlled by a Standing
Committec.

The salaried stafl of the Board, including temporary
assistants, numbers 1,208, and the number of workmen on
weekly wages, Including the established and unestablished
staff and the service stalf, 1s about -,600.

The Board is required under the provisions of Scetion 28
of the Metropolis Water Act, 1902, to make an annual report

13

of its proceedings to the Minister of Health, which rveport
must be laid before Parliament,

The importance of the water supply to a great city ecannot
he exaggerated. It concerns the physical and moral well-
being of every mhabitant.  No one is independent of it.

No hygienie trath has been more firmly substantiated
than that the water supply of a community is the main
circumstance upon which depends its wealth and physical
well-heing.,

Throughout the 34 years of its existence the Metropolitan
Water Board has had a stupendous task. By close attention
to the many diflicult problems which have confronted it the
Board has endeavoured to ensure that cvery person in its
arca should reecive a supply of water copious in quantity and
irreproachable in quality. As a result Londoners are in
possession ol a system of supply of which they have some
reason to be proud.
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A brief descripti()n of the Engineering

DIAGRAM SHOWING PROPORTIONAL QUANTITY
OF WATER SUPPLIED FROM VARIOUS SOURCES

100 PER CENT. PER CENT.|00

Features of the Board’s Undertaking ] averace ror s veEars [N T
o F 1932-37 S
By J. R. Davipsox. M.Ixsr.CE.L Chiel Kngineer. : . H'
AREA, POPULATION AND SUPPLY. H B |
HE statutory arca of the Board extends over 573 square . SRR e s
miles and includes the County of London. together with 80 : S 3 180
parts of the Counties of Fissex, Middlesex. Kent, Surrey It i g E
and Hertfordshire. Tt extends from Ware in Hertfordshire on . IREREER | H
the north. to near Sevenoaks on the south. and from Sunbury 70 » II 5 20
on the west. to Southfleet by Gravesend on the cast. The ] TR |-
estimated population directly supplied on 31st March. 1937. H{64-10 PER CENT. o )
was 7,812,900 living within an arca of 337 square miles. and : oL o .
the Board also afford relatively small bulk supplies to a number 60 il' w0 - 60
of neighbouring authorities. . o o 4 o 3
The average daily quantity supplied, including bulk. during 3 LT e %8 g [
the last five vears has been 281-51 million gallons. of which . P U)"j .
279.18 million gallons have been supplied direct to the 50 : B G < 8 Hi1 50
Board’s eonsumers.  The average daily rate of consumption ] ' l B 0 N | F
for all purposes within the Board’s arca during the year H - 'JZ ]
1936-37 was 37-04 gallons per head.  Of this figure 25-69 40 » : mQ &O | b
gallons are duc to unmetered and 11-35 gallons to mctered : EO O:.I- H 40
supplies. H T 2 | I— R (H
The highest rates of consumption occurred during the year : B R S .
1933-3+4. when the average daily supply (direet and bulk) was 30H o ,_:; ID : R [ 30
29374 million gallons and exceeded 300 million gallons on 144 1 ' IIﬁ' e |E
: S - 11 a S T1 AP T |
oceasions. A maximum daily figure of 375 million gallons was ‘E ST @ 3 H
reached on 8th June, 1933. 20 IF 19-04 PER CENT. i e | 20
SOURCES OF SUPPLY. | H e s rer conr BT BT N
The sources from which the Board derive their supplies arve e o . ‘B L ]
River 'Il‘hamcs, . EJS 5~
River Lee, H| I H
Wells, ctc. 10 1 Bt H 10
The average daily quantitics obtained Irom cach ol these IR 's- §
sources during the last five years are compared m the accom- : l"l N~ H|
panying diagram, which indicates very clearly the preponder- = N
ance of the Thames supply. this source yielding nearly twice as
much as the other two.
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The River Thames.

The Thames rises at Tewkesbury Mead in Gloucestershire.
three miles south-west of Cirencester, at an clevation of hetween
360 and 370 feet above Ovdnanee Datum. It lollows a

the sea at The
winding course castward and discharges into the sea a
Nore. 120 miles distant as the erow flics. but 210 miles along

the course of the river.

The river is fed by numerous tributaries and spnnus Irom
the jurassic and cretaccous formations and owing to the
ability of these rocks. as well as ol the @ ravel beds which
oceur all along the river valley, to store large quantities of
water. the flow is well maintained during periods ol dry
veather.

The catehment area above Teddington Weir is 3.855
squarc miles over which the standard average rainfall for
the 35 vears 1881 to 1915 is 28-21 inches per annum.  The
pereentage run-oll varies from 20 to 16,

The Conservators ol the River Thames are responsible for
the river above Teddington Weir: below that pomnt at s
under the jurisdiction of the Port of London Authority.

Svstematic gaugings have been taken sinee 1883 at
Teddington Weir and the average daily natural flow over
the period of fifty years from 1885 to 1935 was 1.426 mithion
oallons. The highest recorded natural flow is 20.236 million
nall()ns on 18th November, 1894, and the lowest 141 million
gallons on 9th July. 193,

The following table gives a comparison between the average
flow in the river and that during periods of drought.

Natural flow at Teddington in million gallons per day.”®

AveERAGE ror MoxtTi,

L3 Basd

Over 335 vears

Moxrir. (1883-1017). 1921 1053
May 1.096 482 [
June ... e 819 328 276
July 596 203 241
August ... ... L. 549 224 251
September .. . 520 ' 28() 265
October ... 900 289 288
November ... ... 1487 338 412

% The natural flow is the gauged flow plus the quantity abstracted
bv the Board and the neighbouring water companies.
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By the Metropolis Water Act ol 1852, the Board, as
successors to the late Water Companices, arc prohibited from i

abstracting water below Teddington Weir.

The quantity of water which may he abstracted is governed
by the Thames Conservaney Act of 1932, the most important
condition being that the Board shall not abstract water when
the actual flow at Teddington Weir is less than 170 million
gallons per dav. or reduce the actual flow to less than that
quantity.  The Act, however, provides for the reduction of
this minimum in an emergeney with the joint consent of the
Ministers of Transport and Health.

Since the Board and the ncighbouring Water Companies
require about 205 million gallons per day of Thames-derived
water during the summer, it is evident that when the natural
flow falls below 375 milhon gallons per dayv the storage
reservoirs have to he drawn upon. A reference to the
forcgoing table of natural flows at Teddington shows the
period and the extent to which this is necessary in dry years
such as 1921 and 1934, il a full supply is to be maintained.

The River Lee.

The Lee rises near Luton in Bedfordshire and flows in
an casterly direetion to Ware, at which point it turns south
and enters the River Thames at Bow Creek. 56 miles from
its source.

The basin of the river 1s wholly within the eretaceous and
tertiary formations. The flow is gauged at Feilde’s Wer,
32 miles from its source. below which point it is not joined by
any important tributaries. The catchment arca above Feilde’s
Weir is 114 square miles: the standard average rainfall is
25-65 inches 3 while the run-off during the last 30 years has
varied from 12 to 41 per cent.

The daily average natural flow of the Lee at Feilde's Weir
during the pound of 33 vears from 1883 to 1917 was Smljf ¥
gallons. It has varied from 1,615 million gallons on 30th
April, 1919, to 14 million gallons on 24th August, 1934, and
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in the table below are given comparative figures between the i
average {low and that in years of drought. i
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Natural flow at Feilde's Weir in million willons per dav.®
= .

Averacr row Moxrth,

Moxrir. Over
35 vears 1902 14921 19331
(1883-1917).
May 99 .5 340 56 31
June 76 6 60 -+ 24
July .- - - 65 -4 30 Sk 20
August 615 28 32 19
September .- . 56.4 30 37 22
October ... .- 809 37 36 2]
November .- ... 110.9 28 10 26
December 153 -8 35 37 39

* The natural flow is the ganged flow plus the quantity abstracted
by the Board.

The periods of low flow in the Lee are more prolonged
than those in the Thames. as it is not replenished to the same
extent by water from underground sources. and during dry
vears it is necessary to transfer large quantities of Thames
water to the arcas normally supplied from the Lee.

The authority for the river is the Lee Conservancy
Board and. under the River Lee Water Act of 18355, the
Water Board, as the successors of the New River Company and
East London Water Works Company, are entitled to abstract
the whole of the flow with the exeeption of a quantity of 5-4
million gallons per day required for navigation.

The river has been canalised from Ware southwards and
in the lower part of the valley its channel has been frequently

diverted.

Wells.

London is situated in a chalk basin which is covered by
a thick blanket of London clay. The chalk outerops in the
Chiltern Hills and North Downs and these provide a large
gathering ground for underground water. At one time a true
artesian flow was obtained from borings sunk through the clay
to the chalk but, owing to excessive pumping from public and
private wells, the water is now about 220 feet below the
surface of the ground under London and is falling at the rate
of about 2 feet per annum. The ground water level on the
outskirts of London is, however, not so scriously alfected.
Below the chalk are the upper and lower greensands.  These
are prolific water-bearing strata, but their existence has not
been proved under the greater part of the London basin.
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The Board have forty-two well stations at which pumping

o

machimery is installed in forty-seven wells and six horcholes.

With the exeeption of two wells in the upper greensand
and two borcholes in the lower greensand, all the wells and
bhoreholes arve in the chalk,
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The depth of the wells varies from 26 fecet to 313 feet and
the lifts from 11 feet to 277 feet.  In the floors of three wells
deep boreholes have been sunk to 831 feet, 1,001 feet and
1,271 feet from the surface to the silurian, devonian and
lower jurassice formations respeetively,
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The well stations with the greatest yields are Deptford,
Shortlands and Wilmington in Kent, and Amwell Marsh, Rye
Common and Turnford in Hertfordshire, from which quantities
rangmg from 3-6 million gallons to 3-0 million gallons per day
-an be obtained,

B

It is interesting to note that the average daily quantity
obtained from the Board’s wells during the past five years
amounted to 46-76 million gallons, or more than sufficient
to satisfy the requirements for all purposes of a city with a
population of 1,250,000.
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In general the water raised from the wells is so pure that it
‘an he pumped direet into supply, but in the case of eleven well
stations the water is at present filtered.

INTAKES.
There are fifteen intakes on the River Thames or its tribu-
taries, of which only three are in regular use, viz.:—
Staines, 18 miles above Teddington Weir.
Lalcham, for the ““ Queen Mary ™ reservoir, 15 miles
above Teddington Weir,
Walton, 7 miles above Teddington Weir.

AT TR O CUAN R T T B i
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Of the others, five at Hampton are used occasionally, but
the remainder are only opened in an emergency.

e

.lrfé!

Water 1s abstracted from the River Lee at the following
places - —
The New River intake between Ware and Hertford.
At Enficld for ** King George’s 7 reservoir.
At Chingford Mill for the Walthamstow reservoirs.
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i The design of the intakes varies considerably, the largest
?* being that at Lalcham, of which a photograph is reproduced £
= facing page 18. Here the water is controlled by Stonev sluices
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and measured by three 100 million gallons per day Venturi
meters. but some ol the older intakes at Hampton merely
consist of a 48-inch pipe built into the river wall, At the
New River intake in Hertford there is a (loating regulating
gauge which normally permits a maximum  of 221 million
gallons per day to pass into the New River. Most of the
intakes are equipped with sereens for arresting leaves and

floating debris.

STORAGE.

The Water Companies originally constructed small reser-
allow suspended matter in the river water to scttle. but.
ascd. storage capacity became necessary to
action in times of low flow in the rivers.

voirs to
as the supply mere
supplement the abstr
At an carly stage in the development of storage reservoirs it
was found that they served an important sccondary purpose
owing to the great improvement in the purity of the water
effected by storage for a period of thirty dayvs. and. for this
reason, all river water is now normally passcd through storage
reservoirs although this involves additional pumping in nearly

cvery casc.

When considering the relatively small total storage
capacity (19,657 million gallons) of the Board’s reservoirs it
must be remembered that the flow in the Rivers Thames and
Lee provides the bulk of the supply. the reservoirs being

mainly auxiliary, and in normal summers they arve not drawn

down to any great extent.

Particulars of the most important storage reservolrs in
the Thames Valley are given in the following table :—

WaTER Top
RESERVOIR. CAPACITY. AREA. WareERr DEPTH.
L.EvVEL.

M.G. Acres. 0.D. FFeet.

¢ Queen Mary & 6.750 723 7500 38-0
Staines, No. 1 ... 1,584 178 87-00 39-0
. No. 1 1,751 2446 77 -00 205
Walton, Knight 180 52 G35 -00 42-0
. Besshorough ... 718 74 6500 42-40)
Island Barn 922 121 5920 30-0

The capacity of these six reservoirs is 12,208 million
gallons and that of the remaining twenty-six 1,810 million
gallons, making a total of 1...018 million gallons.

e st it e o iy g A it R 20

TR A R R T N A
WY e Bi TS S b T B e i T r L R O A R v A R

MARY ' RESERVOIR, LITTLETON.

(Staines Reservoirs in the background.)
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In the Lee Valley the principal storage reservoirs are :—

Warkn Top ;:
RESERVOIR. Caracity., AREA, WATER Dipri,
Luvier,
M.G. Acres. 0.D. IFeet.
» King George's ™ 3,073 426 71-00 28 ()
to
320
Banbury 6:50) 91 50-00 28-0)
Lockwood H48 \ 7—_1: j 50 f()() 3;17 ()

There arve also fourteen other reservoirs having a joint
apacity of 1,368 million gallons, making a total of 5,639
million gallons.

With the exeeption of these fourteen reservoirs in the Lece
Valley all the storage reservoirs have to be filled by pumping.

Plans showing the major works in the Thames and Lee
Valleys arce inserted at the end of this brochure.

An acrial photograph of the * Queen Mary ” reservoir at
Littleton is reproduced facing page 20.  The pumping station
can be seen at the left-hand side of the reservoir and the
outlet is almost diagonally opposite in the top right-hand

-t AT

COTNCT,
The ballle bank extending into the reservoir was con-
strueted to limit wave action.  The bank of this reservoir,
like those of all the Board’s reservoirs, is entirely artifical,
being formed of material excavated from inside the site.
It is rendered watertight by a central wall of puddled clay
which is carried down and tied into the underlying London

clay.

The bank of the “ Queen Mary » reservoir measures nearly
4 miles round. while the water area of 728 acres is only
slightly less than the combined areas of Hyde Park, Kensington
Gardens and St. James’s Park.  When full the reservoir con-
tains 6.750 million gallons, or sufficient to supply the whole of
the requirements of a community of 10,000 persons for 30
vears. The cost of the reservoir. including land and the
pumping station, was nearly £2,000.000. It was completed in
1925, when it was opened by His late Majesty King George V,
accompanied by Her Majesty Queen Mary.
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3 In the background of the photograph can be seen the two i
i reservoirs at Staines. 5
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FILTRATION.

The whole of the river-derived water and the output of
cleven well stations is passed through open slow sand filter
beds similar to those construeted in Pimlico in 1829 by James
Simpson. then Engineer to the Chelsea Water Works Company.

Whilst filtration through slow sand beds alone is a reliable
and effective means of purification when properly carried out.
this type of filter has of necessity to he operated at a slow
rate. thus requiring a considerable area when large quantities
have to be dealt with. and their output is linble to be seriousty
reduced by the algal growths prevalent in the river-derived
water at certain pertods of the year.

To overcome these disadvantages and still to retain the
merits of the slow sand filter, the Board have adopted a
system of double filtration.

At the Barn Elms. Walton. Kempton Park and Stoke
Newington works the raw water is passed through primary
or rapid filters hefore admission to the slow sand beds. These
rapid filters are all of the open gravity type operating without
a coagulant and arce cleaned by an air scour followed by an
up-wash of filtered water. The ageregate apacity of these
instaliations is 95 million gallons per day.

This svstem has entirely justified expectations. By
supplving partly filtered water to the slow sand filter bhed
their output has been more than doubled, the troubles from
algal growths greatly reduced and the costs of operation
lessened, while at the same time the standard of purity has
actually been improved.  An installation of primary filters
having a normal output of 120 million gallons per day 15
about to he constructed at Hampton.

A photograph showing the exterior of the Kempton Park
primary filters is reproduced opposite.

The Board have fourteen filtration stations. having an
ageregate reliable output of 311 million gallons per day.
At four of these there are primary filtration plants, having o
total of 63 beds and an aggregate arca of 30.864 squarce feet.
There are in all 178 acres of slow sand filters. the total number
of beds being 175, Partienlars of these works are given in
the accompanying table :—
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Normal
Priviary Fiorers, Srow Sanp Fivrers, Capacity
NaMi. e e e — - of
installa-
Number. Area Number. Area tion
s, 1. Acres. m.g.d,
Hampton . -— — 433 18-73 63
Kempton Park ... 24 9.98-1 12 9-00 32
Wilton 18 7488 6 5-00 24
Surbiton ... - o 28 290 -06 13
Barnes and Barn 0 2,592 20 2425 34
s,
Lee Bridge e - 25 2475 15
Stoke  Newington 12 10.800 9 900 32
Other works - — e 30 2:2 .22 36
Totals G5 30.864 175 172-91 311

 The output prior to the commencement of reconstruction was 65 million
gallons per day.
= Only a portion of the water passes through the primary filters.

By reason of the fact that seven of the ecight VWater
Companies construeted filtration plants over a period of more
than half a century the individual filters present a variety
of designs. shapes and sizes. It is intended as opportunity
offers to reconstruct the beds at the more important stations
to a standard pattern of rectangular shape having an area of
about an acre and equipped with loss of head recorders and
filtered water meters.  The thickness of sand and gravel will
he 2 feet 6 inches and 1 foot respeetively. A photograph of
the first reconstructed filter bed at Surbiton is shown facing
page 24, the dimensions being as follows :—

Area .. 0-92 acres.
Depth of water ... .. -k feet.

Depth of sand . 2 feet 6 inches.
Depth of graded gravel ... ... 1 foot.

The walls are constructed of conerete faced by blue brindle
brick with asphalt expansion joints every 25 feet, while the
conerete slabs forming the floor are 10 feet by 10 feet resting
on breeze conerete.  The under drains and perforated slabs
over the colleeting channel will be noticed. A Venturi meter
and loss of head recorder have also been fitted at the outlet.

A tvpical illustration of one of the Board’s modern
filtration plants is provided by the aerial view of the Walton |
works on page 24. The intake from the river is seen on the
left. the raw water being conducted to the pumping station
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by an open channel whence it is lifted by low lift pumps into
the storage reservoirs.  Aflter circulation it passes to the
primary filters which are situated on the right hand side of

WALTON WORKS.

the six slow sand beds. When the secondary filtration is
complete the water receives a small dose of chloramine and
flows to the pumping station. where the high lift engines foree
it through a 48-inch main to consumers in South London.
When the photograph was taken the two centre slow sand
filter beds were empty-.

The maximum monthly rates of filtration in gallons per
square foot per hour, over the last five vears at the different
stations, varied from 4:86 to 6-15 In the case of slow sand
filters working in conjunction with primary filters and from
1-2 to 2-42 where no primary filters are in operation. The
maximum speeds through the primary filters varied from 145
to 200 gallons per square foot per hour.

The average area of slow sand filter beds eleanced per annum
was 1,167 acres and the average quantity of water filtered
per acre cleaned was 79-38 million gallons.

T

SURBITON WORKS.

Slow sand filter bed under reconstruction.
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The average annual cost of filtration was £81,231 or 19s. 8d.
per million gallons filtered, and the approximate number of
men employed on this work was 532,

CHEMICAL TREATMENT.

As a final safeguard all the filtered water is chloraminated
before heing pumped into supply.  The latest practice 1s to
use ammonia and chlorine gas, but at some of the plants
ammonium sulphate is still in use.

The average dose of ammonia varies from 0-05 to 0-075
parts per million in the case of deep well waters; 0-09 to
0-125 parts per million for New River filtered water, and
0-1 to 0-2 parts per million for Thames and Lee filtered waters,

v
L

that of chlorine heing 0-1 to 0-15; 0-175 to 0-25 and 0-2 to
0-4, respecetively.  Since the adoption of this process at all the £
filtration plants the results have shown a marked improve- £
¥

ment, nearly 99 per cent. of the samples examined being free
from B. coli in 100 ml. The Board use some 19 tons of
ammonia gas, 403 tons of ammonium sulphate and 181 tons
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of chlorine per annum.
PUMPING.

Owing to the low levels at which water is obtained from
the various sources the maintenance of the supply is entively
dependent upon continuous pumping.

The pumping machinery presents a great variety of types
and sizes from the Cornish beam and Bull engines installed at
Chelsea in 1820, and re-crected at Kew in 1840, using steam
at 40 lbs. pressure, to the high-pressure compound turbines
now being constructed for the Hampton works. The total
number of units at present operated by the Board is 296,
with a water horse power of 38,144, In round figures, 83 per
cent. of the power is provided by steam, 12 per cent. by oil,
and the remainder by cleetricity or suction gas. In the
following table a comparison of the power developed by the
various tvpes of engines now in use is set out.

£
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Ty rr. Aveirace  ToraL
AgE. W.H.P.
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E3 Steam engines— Years.

E Cornish Beam and Bull engines 76 3,266

4 Rotative Beam engines ... 62 5,169

4 Horizontal engines, including VWorthington and 41 5,463

5 Uniflow engines.

£ Vertical simple and compound engines 19 2,804 E

2. Vertieal triple expansion engines 32 15,441 {

i Turbines 11 10,576 i

- Qil engines 9 7,291 :

Electrical and miscellaneous pumping machinery 13 5,134 g
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It will be scen that the horse power of the vertieal triple
expansion engines is greater than that ol any other type.
while the steam turbine occupies seeond place. but when the
new Hampton pumping station is completed the positions
will be reversed and the total horse power ol the steam
turbines will be 23,692,

The duties performed by the pumping plant are threefold.

Raising river water into storage reservoirs,
Pumping filtered water into supply.
Raising water from wells to the surface and foreing
it into supply.
Raw Water Pumping Machinery.

This Is required to pump large quantities against small
heads.  The total number of stations emploved for this
purposc 1s fifteen. the units having a total water horse power
ol 10,397 and a pumping capacity of 984+ million gallons per
day. These figures show in a striking manner the reserve of
power provided in this class of machinery to cnable large
quantities of water to be pumped mto the reservoirs when
available in the rivers.

The machinery is of various types. At the ** Queen Mary ™
reservolr there are four centrifugal pumps of a total capacity
of 300 million gallons per day driven by single evlinder uniflow
stcam engines ; Worthington pumps with an output of 825
million gallons per dayv are installed at Staines, while triple
expansion marine type stecam engines driving centrifugal
pumps direet and capable of pumping 100 and 105 million
gallons per day respectively, arc in use at the Walton and
Greaves pumping stations.

The ** King George’s 7 reservoir is filled by five Humphrey
gas-driven pumps, four having a capacity of 10 million gallons
per day and one a capacity of 20 million gallons per day.

The heads against which these installations work vary
from 19 to 56 feet.

Filtered Water Pumping Machinery.

The greater part of the pumping machinery operated by
the Board 1s employed to pump filtered water into supply. The
individual units are of smaller capacity than the unfiltered
water pumps but, since they operate against higher heads,
they are generally of considerably greater power.

KEMPTON PARK PUMPING STATION.
“ Sir William Prescott >’ Engine.
One of a pair constructed 1929 by
Worthington-Simpson & Co., Ltd., Newark-on-Trent.
1,008 W.H.P.

Horse-power

Cylinders 29 ins., 5+ ins. and 86 ins. diameter.

Pumps ... 3 single acting, with compound plungers 25%
ins. and 30} ins. diameter by 5 ft. 6 ins.
stroke.

12 m.g.d. against 400 ft. head.
19 m.g.d. against 200 ft. head.
In the foreground is one of a pair of steam turbines, each driving

two centrifugal pumps, the water horse power and 011tpu£ of each
unit being the same as that of the ¢ Sir William Prescott ™ engine.

Capacity ...
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As it is not practicable to construct sufficiently  large
serviee reservoirs in London to balanee fluctuations in the
hourly rate of demand. the load on the pumping plant varies
considerably between day and night, and this provides the
greatest problem in determining the type and size of the
individual cngines.  Reciprocating engines driving  plunger
pumps are admirably suited on account of their high clficiency
at all loads and until recently this type was the most economical
to install.  Of recent yvears the design of steam turbines
driving centrifugal pumps has so advanced that these have.
for units over 1,000 water horse power, a stcam consumptinn
at full load equal to or lower than that of the reciprocating
cngine and the saving in capital cost of both the machinery
and the building justifies the selection of the turbine, despite
its reduced cfficiencey at low loads.

The table below shows the progress which has taken place
hoth with regard to the size and the eflicieney of the individual
units since the Board came into heing.

Larcest UNrr 1N OPERATION, Steam
——————————— — Consumption
Y AR, Water in Ibs. per
Name. Tyvpe. Horse water horse
Power power hour.

ecach unit,

3
¥
Tk

.‘l_,_‘.'

I

sy
b '_-,.".,5,3

1904 ... Riverdale Triple ... 330 20-0
Hampton.
1025 ... No. 6 Walton - 045 10-4
1929 ... Nos. 6 and 7 . 1.008 0-9
Kempton
Park.
1932 ... No.3 Surbiton Turbine ... 1.250 10-53
-—— ... Nos. 4 and 3 Compound 2,821 T-8%
Hampton turbine.
(under con-
st-uetion.

* Guaranteed.

Facing page 26 a photograph of the ** Sir William Prescott ™
engine at Iemipton Park is reproduced. In the foreground
is a steam turbine of equal horse power driving centrifugal
pumps.

IFor the supply of high level areas it is more economical to
repump the smaller quantities of water required than to
maintain an unnecessarily high pressure in the trunk mains
and about 11 per cent. of the supply is dealt with i this
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wayv. A photograph of the interior of the Brixton pump-
ing station where water reecived from Surbiton is repumped
to the higher arcas around Norwood and the Crystal Palace
is reproduced opposite.  This station is typical of one of
the Board’s oil engine stations.  Six  engines are shown
in the photograph and a sceventh has recently been added.
cach unit has a water horse power of about 150 and is capable
of pumping 3-5 million gallons per day against a head ol 200
feet or 1-75 million gallons per day against a head of 100 feet.

Well Pumps.

For the purpose of raising water from their wells the Board
operate 68 units, having an aggregate water horse power of
10,247, but on account of the limited quantity of water
available at cach well the individual units are small, +7 being
under 150 water horse power.

At most of the well stations the well and surface pumps
are operated by the same engine, but at a few stations separate
units are emploved for cach purpose.

At ten well stations no force pumps are employved as the
water is merely raised to the surface and delivered into the
adjoining New River through which it flows to the filtration
plants.

With the exception of two stations at which borchole
pumps are in operation, all well pumps are of the bucket type
with many different kinds of foot valves and both wood and
iron pump rods are emploved.

From the great varicty of well pumps constructed by the
late Water Companies and the Board reference can only he
made to two of the latest installations.

The vertieal triple expansion engine at the Deptford works
is the largest of the well engines, having a total water horse
power of 794. The three well pumps are operated from an
extension of the crank shaft and the nine surface pumps
heneath the engine are driven direct and by beams. Thesc

surface pumps supply three different zones at pressures of

200, 300 and 400 feet and have a total output of 7-7 to 12-4
million gallons per day, which can be divided, within limits,
between the different zones to suit requirements. The

capacity of the well pumps is 7-2 million gallons per day, the

difference being made up by Thames-derived water received
from Hampton or Walton.
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PUMPING STATION.
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IFor standby  purposes there are three steam turbines
operating centrifugal surface pumps and one water turbine
driving a borchole pump.

At the Sundridge station there are two bhoreholes in cach
of which are installed pumps of one million gallons per day
capacity against 10 feet head, one being operated by an
cleetric motor and the other by a water turbine. Two
t-evlinder oil engines cach drive through gearing a turbine
surface pump of a capacity of once million gallons per day
against 5370 feet head and a 25 kilowatt gencerator.

The greatest 1t 1s 277 feet at Hadley Road, the lowest
being 11 feet at Sundridge and the average 113 feet. The
highest head at which the surface pumps operate is 570 feet at
Sundridge,

Boilers and Fuel.

The hoiler plant consists of 80 Cornish, 164 Lancashire,
90 water tube and 29 miscellancous botlers.  The majority
of the water tube boilers, together with a number of the
Lancashire boilers, are mechanically fired and at the newer
stations all the latest devices for handling coal and ash and
recording temperatures and CO, are installed. While the
individual boilers are relatively small, thie largest being the
Thompson boilers at Surbiton, rated at 18,000 Ibs. of steam per
hour, efficiencies as high as 83-7 per cent. arc obtained and
the operating results compare favourably with those of large
clectricity gencrating stations.

The Board use annually about 162,000 tons of coal at a
cost of about £176,000. This is purchased on the basis of a
guarantced calorific value, tests of all consignments of fuel
being carried out at the Board’s coal-testing laboratory, and
adjustments on a sliding scale made to payments if the
calorific value of the coal varies more than 2 per cent. from
that guarantced.

In addition to coal. 8.610 tons of fuel oil, and 1,526,400
units of electricity were purchased for pumping purposcs

during the vear 1936-37.

The annual cost of pumping execlusive of renewals on
revenue account is about £355.000 or £5 8s. 0d. per million
gallons supplied.

Buildings.

Many of the pumping stations arc buildings of some

magnitude and are constructed in a substantial manner. As
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an example a photograph showing the exterior of the
Littleton pumping station is reproduced opposite.

DISTRIBUTION.

Practically the whole of the 8,054 miles ol trunk. distribu-
tion and serviee mains owned by the Board are of cast iron.
The largest size of pipe laid in the streets is 18-inches in dia-
meter and although 2-inch and 3-inch mains still exist no pipe
smaller than 4-inches is now laid.  There are 5483 miles of
mains of 24-inches diameter and over. but the greatest pro-
portion of the distribution network is composed ol t-inch pipes
of which there are no less than 3.950 miles or 49 per eent. of
the total length.

The Board mherited eight separate distribution systems
which were only connected at a few points.  During the past
thirty vears these have been gradually merged and by means
of an elaborate syvstem of intercommunication alternative
supplies are now available in most arcas.

Since neither the London water nor the soil—exeept in
the case of certain clay arcas—have any deleterious elfect
on cast iron or lead, there arc to-day cast iron mains of over
100 years of age in service and in excellent condition,

Owing, however, to the frequent disturbance of the
sub-surface by other authorities, the proximity of underground
structures and other apparatus to the Board’s mains and the
vibration due to heavy traffic, steel pipes lined internally
and sheathed externally with bitumenous composition are now
being introduced for trunk and certain distribution mains.
Spun iron pipes are also used with satisfactory results and
where cast iron mains are laid in clay areas the pipes are
protected by a sheathing of bitumenous composition.

The principal trunk mains are those carrving water in
an casterly and north-casterly dircction from the Thames
Valley stations, for which purpose no less than 21 mains of
diameters between 21-inches and 48-inches are employed.
Another important group of trunk mains conveys water
southwards from the works on the New River and the Lee.

Some of the pumping mains are of considerable length.
For example, the 48-inch main from Kempton to Bishop’s
Wood reservorr, Highgate, is 17 miles long ; the length of the
36-mmch main from the same station to Finsbury Park is 19
miles, and that of the 42-inch main from Hampton to Nunhead

PUMPING STATION.
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is 16 miles.  The pressures in the trunk mains do not exceed
300 leet. those in the three mains referred to heing 293, 180
and 230 feet respeetively.

Integral with the distribution system are 95 serviee
reservoirs situated on high ground and containing a total
ol 341-6 million gallons, but sinec the majority of the
consunters are situated between the pumps and the reservoirs
the latter act mainly as ** jack-heads.”  The highest serviee
reservolr s that at Betsom’s Hill in Kent, which contains
313.000 gallons, the top water level being 81800 feet above
0.D. The largest is at Honor Oak in South London, which
has a top water level of 14400 feet above O.D., and contains
536G million gallons.

The annual costs of distribution are about £559.610,
which sum includes the repairs and maintenance of the
communication pipes taken over from the consumers in 1933,
All the main extensions and larger repairs are executed by
contractors, the Board’s stall only being emploved on minor
distribution works.

Some 340 mspectors are employed upon the inspection of
fittings and the suppression of waste on 1,438,600 services
and the reading and changing of 53.000 meters on the trade
and non-domestic supplies. A system of Deacon meters
cnables the waste on the majority of the services to be readily
detected.

ORGANISATION OF ENGINEERING DEPARTMENT.

Until recently the Board’s area was divided into the
Northern, Western, Southern and Kent Distriets, each in
charge of a Distriet Engineer who controlled the abstraction,
storage, filtration, pumping and distribution of the water
within his arca. In addition, the large works in the Thames
Valley were under the charge of a Resident Engineer. A
commencement has recently been made to change this
organisation for onc in which the exccutive control will be
based upon the nature of the duties instead of on geographical
arcas, and in future the abstraction, storage and filtration over
the whole areca will be under the control of one officer
designated the Supply Engineer. A Mechanical Engincer
will be responsible for all pumping operations and the design
and crection of new machinery, while distribution will be in
the charge of a Distribution Engineer. These three officers
will have their headquarters at the Head Offices of the Board.
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A New Works Engineer controls the civil engineering
and architectural stalf who prepare the schemes for new
works and supervise their constraction,

New constructional work is usually carried out by contract
under the supervision of the central stall. and the importance
of their work may be gauged from the faet that since April. 1919,
the Board have spent £10.610.500 on capital works and
£1.026.000 on rencewals,

A seetion under a Superintendent of Supplies deals with
applications for new supplies as well as with the assessment
of charges, the installation and maintenance of meters, the
deteetion and prevention of waste and the inspection and
testing of fittings.

The purchase of stores and materials, covering a wide
variety of articles, is undertaken by a section under a Chief
Stores Officer.  The major items purchased per annum are
162.000 tons of coal. 8,610 tons of fuel oil, and 11,960 tons of
cast iron pipes.

The number of workmen emploved in the department is
1.470. the various grades including engine drivers and cleaners,
stokers, fitters, clectricians, turncocks, inspectors, meter
exchangers, trenchmen, labourers, and other grades peculiar
to waterworks undertakings.

NEW WORKS.

The Board are undertaking a comprehensive programme
of large new works estimated to cost about £6,500,000.
These comprise three large storage reservoirs, two trunk
mains, and the complete reconstruction of the filtration and
pumping plant at the Hampton works.

Storage Reservoirs.
Lee Valley.

One storage reservoir for which powers were obtained
by the East London Water Works Company in 1900 is now
under construction in the Lee Valley.

This reservoir will have a capacity of 3,180 million gallons
with a top water area of 334 acres. The embankment,
which will contain about 3,000,000 cubic yvards of matcrial
and have a maximum height of 43 feet, will be 3-5 miles in
length. The contractors are John Mowlem & Co.. Ltd..
whose tender of £682,156 was accepted by the Board in
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July 1035, and the reservoir is due for completion in March,
1939.  This reservoir will have a conneeting main from the
“King George’s 7 reservoir, but a separate pumping plant for
raising water from the River Lee will be provided.

Thames Valley.

In their Act of 1935 the Board obtained powers for the
construction of two storage reservoirs in the Thames Valley,
one at Walton and the other at Staines, to contain 4,000
and 1,400 million gallons, respectively.  The banks will have
a maximum height of about 53 feet, the depth of water being
50 feet. It will not be necessary to construet new intakes or
cngine houses in connection with these reservoirs, but the
existing pumping plant will be remodelled. Most of the land
has been acquired and the surveys and borings already
completed. Tt is proposed to let the contract for the con-
struction of the Staines reservoir this vear and that for the
Walton reservoir in 1938, The estimated cost of these two
reservoirs, including land. is £2,636,000, and when the three
reservoirs have been completed the Board will have inereased
their storage capacity by 11,600 million gallons or by 39 per
cent. on the present total of 19,657 million gallons.

Trunk Mains.

Two new trunk mains will be laid from the Thames Valley,
the first. 17 miles in length, will be 42-inches in diameter,
and commencing at the Hampton works will terminate at the
service reservoirs of Honor Oak and Nunhead, in Camberwell.
The water pumped through it will not only augment the supply
to South London. but will be repumped farther east to mect
the needs of consumers in the rapidly developing areas in
Kent.

The sceond main, 18 miles long, will be laid from the
Kcempton Park works to the reservoirs at Bishop’s Wood and
Fortis Green, in Hornsey. For the first 14 miles, as far as
Cricklewood, its diamecter will be 60-inches and thenee to
its termination the diameter will be reduced to 48-Inches.
This main will enable the supply to practically all parts of
London north of the Thames and west of the River Lee to
be augmented.

Both these mains will be laid with steel pipes externally
sheathed and internally lined with bitumenous composition,
and it is estimated that the 60-inch and 42-inch mains will
cost £677,000 and £521,500, respeetively.
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Contracts for the provision of the pipes and the layving of
one seetion of the #2-inch main have been let.

Remodelling of Hampton Works.

The Board’s works at Hampton are an amalgamation ol
the works of three of the late Water Companies, the first
engine houses having been construeted in 1854 The present
output is 65 million gallons per day, and this will be raised to
120 million gallons per day by the construction of an installa-
tion of 32 primary filters, having a total area of 13,680 square
feet to operate in conjunction with 33:25 acres of the existing
slow sand filter beds. A complete new pumping station,
consisting of cight steam turbines driving centrifugal pumps
and cleetrical generators with a total water horse power of
15,116 and supplied with steam at 300 1b. pressure per square
inch by cight water tube boilers, will be housed in a new steel-
framed engine house now in course of ereetion.  In addition
new conduits varving from 78-inches to 36-inches in diameter
to bring the additional raw water to the works and to convey
partly filtered and filtered water in the works will be con-
structed. The estimated cost of these and the ancillary works
is £1,196.2350.

An acrial photograph of Hampton works taken in May, 1037,
is reproduced opposite. Some of the existing engine houses
can be seen stretehing along the road in the foreground. with
the steel framework for the building to house the new pump-
ing plant in the centre of the picture. A number of slow sand
filter beds are also shown, and of these the three of reetangular
shape to the right of the new engine house are to be taken for
the site ol the proposed primary filters.

T R A Sy Y O B i el il P S

WORKS.

New engine house under construction.

HAMPTON

e P avtha g e gyt
™ R
L 1 AR

S e .
NS

Niatimd

A e A S O e e e T R

A AR R
ot T e e

e At
Tl

ATy AL L R




L o ety LT -
m..nbx..H&M..V%ﬂA&uwW«&ﬂﬁhm&g S (4Rl AL Mo

eir
Chia” Lrgineer.

ton We
9

Thh%y
J.R.DavipsoN. M.Inst.CE..

4y,

tERN
Lsler
Stae.
MILES

BEI
IN

'
o

e VAP R

o - ‘a

T T S T AP O R L P LTSI S W SL LI Ll DR SRR £ u.l_:twm.mi»._._‘B.cﬁ_.:_...q_l..uf...,3.:5?.2.1..??~=..t!-.¢.:‘:r.:., Bt P b v ot e



METROPOLITAN WATER BOARD
HAMPTON CROUP OF WORKS

N
N

'h’\”:/f;'z"d' rter

* Fulwell
l Station ﬁ%w
Pentonn Hook Weir ‘ '}
, ) LITTLETON S
LALEHAM INTAK: WALTON INTAKESS N
+ _Jmiafy Heir / / /(‘
N g / j ,
. J
\—;\ b
i ISLAND Szrbiton
D BARN Str.
crlsey Wetr RESR SURBITON
Shepperton Ieir
SQUTHERN
Esher
shor
ACTE > This Plan ia baard the Ordnance
e et e
SCALE OF MILES
2 3 MILES

| 1 e 0O |

s ———

Vincent. Brooks, Day 8 Son, Lith. London, W.C.2.

J.R.DavipsoN. M.Inst.CE.,
Chia” Lxgrineer.




b R R e N ey
(A} EENC I Lo . M .*

ROAD

9
VINCENT BR

(Y]

I

2




METROPOLITA

L EE VALLEY

—-./ o OTTENHAM HALE

P @K/;\H

PARK P.S.

LEA BRIDGE
P.3.

\\-,.
"‘N
FLANDER 0w
W€IR
/ HOE |
STREET
RoAp
[ T S———
NOTE * This Plan is based upon thr Ordnance
Survey Mop with, the snnction. af tha
Controller of H M. Stationery Offirn.
1937 &3 SCALE OF MILES
: 0 % % % ]
e Tt ——————] k

VINCENT BROOKS, DAY & SON,LTD,LGNOON.W.C.2.




ME

)NDON \\
S

N=0[ Z, r\ll)
.
P)iEK-—/ 24 3 TER j
\ __PARK PS. N _
i ANGEL ROAD/e-RLY
£ C #H ~
_ ’f'e@ AMBR’D(;E < r"w\iﬂﬂ/\ T TS
. ‘9/1,6 oL D
MAIN
L £g L INg
Y4,
. /c4 ~, 0 [ ALMA ROAb
BANBURY INCEORD & PONDER'S END al
RESERVOIR EPs.
Sutre '€ § P = — EIDS-WEIRI TN«
VO/Q )|
UN Inlet
¢ C
e ONSTR
ON
V/
> Ve /s KING
f
<é‘4
Dy VERSIO/V
SCALE OF MILES
0 % % % ] 2 MILES
— —r—] L ——— S ———————————— —

TROPOLITAN WATER BoARD

Lee VALLEY Group oF WORKS

VINCENT BRODKS, DAY & SON,LTD, LONDON.W.C.2.

J.R.DAVIDSON, M.INST. C.E.
Chief Engineer.

—

l

1ir 1H T~

111

H






RN, "" AP
S




