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NOTIFICATION.

Tue General Board of Health hereby give notice, in terms of sect
9th of the Public Health Act, that on or before the 5th day:
December next, being a period of not less than one month from the ¢
of the publication and deposit hereof, written statements may:
forwarded to the Board with respect to any matter contained 1
omitted from the accompanying Report on the Sewerage, Drai
and Supply of Water, and the Sanitary Condition of the Inhabi
of the Township of BrRougHTON, or with respect to any amendme

be proposed therein.
By order of the Board,

_HEenry AusTIN, Secrela
Gwydyr House, Whitehall ;
19¢kh October, 1850.
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Report to the General Board of Health,

PUBLIC HEALTH ACT (11 and 12 Vict., cap. 63..

Report to the General Board of Health on a Preliminary Inqui ..;

as to the Sewerage, Drainage, and Supply of Water, and thh
Sanitary Condition of the Township of BroucHTON, in thA
County Palatine of Lancaster. By RoserT RAwWLINsON, Esq
C.E , Superintending Inspector.

My Lorps AND GENTLEMEN, London, July 1850,

WHEREAS, in pursuance of the Public Health Act, 1848
your Honourable Board appointed for the purposes of that Aeg
have, upon a certain petition from 140 of the inhabitants rated to th
relief of the poor of and within the township of Broughton, in tis
county of Lancaster, directed Robert Rawlinson, a Superintendin:
Inspector appointed for the purposes of the Act, to visit the said town
ship, and to make public inquiry and to examine witnesses as to thi
sewerage, drainage, and supply of water, the state of the burial
grounds, the number and sanitary condition of the inhabitants, an
as to any local Acts of Parliament in force within such townshi
for paving, lighting, cleansing, watching, regulating, and supply;
ing with water, or improving the said township, or having relatios
to the purposes of the Act; also as to the natural drainage-ares
and the existing municipal, parochial, or other local boundaries
and the boundaries which might be most advantageously adopfe:
for the purposes of the said Act :—

Now I, Robert Rawlinson, having previously given the notice
directed by the Act, proceeded upon the inquiry in the manne
directed by the Aect, and do report in writing to your Honourabs
Board upon the several matters with respect to which I was directes
to inquire, and upon certain other matters in respect of whichs
deem it expedient to report for the purposes of the Public Healt'
Act.

At the inquiry every required assistance was afforded by 1!
gentlemen who attended ; and the agent of Colonel Clowes state:
that he was authorized to say that the Colonel wished that ar
necessary information should be furnished. The inquiry wés
attended by W. S. Rutter, Esq., solicitor, Messrs. Boardmai§
Priestly, Pennington, Tonge, Grave, Howarth, Blacklock, Lynet:
Dr. Wood, and others. -
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PrEAMBLE OF PETITION.—
¢ Pyeric HeartH AcT.

¢ Petition of the Inhabitants of the Township of Broughton, in the
Parish of Manchester, and County of Lancaster, for application
of the Aet.
¢ Waereas by the Public Health Act, 1848, it is enacted that
ym time to time, after the passing of that Act, upon the petition of
ot less than one-tenth of the inhabitants rated to the relief of the poor
of any city, town, borough, parish, or place, having a known or
defined boundary, not being less than 30 in the whole, the General
Board of Health may, if and when they shall think ft, direct a Super-
intending Inspector to visit such ecity, town, borough, parish, or place,
and to make public inquiry, and to examiune witnesses as to the sewerage,
drainace, and supply of water, the state of the burial-grouuds, the
number and sanitary condition of the inhabitants, and as to any local
Acts of Parliament in force within such city, town, borough, parish, or
place, for paving, lighting, cleansing, watching, regulating, supplying
‘with water, or improving the same, or having relation to the purposes
of this Act; also as to the natural drainage areas and the existing
municipal, parochial, or other local boundaries, and the boundaries
which may be most advantageously adopted for the purposes of this
[Act, and as to any other matters in respect whereof the said Board may
desire to be informed, for the purpese of enabling them to judge of the
| propriety of reporting to Her Majesty, or making a provisional order
| as mentioned in the said Act:
| Now, therefore, we, the undersigned inhabitants of the township of
| Broughton, in the county of Lancaster (the same township being a
place having a known or defined boundary within the meaning of the
'said Act), being rated to the relief of the poor of and within that town-
'?"'.-' and being one-tenth in number of the inhabitants rated to the
lief of the poor of and within the same township, do hereby petition
the Greneral Board of Health to direct a Superintending Inspector to
[ yisit the said township, and to make inquiry and examination with
| respect thereto, but more pa.rticu]arly with respect to that part thereof
‘which is situate without the municipal borough of Salford, with a view
to the application of the said Act to such last-mentioned part, accord-
ing to the provisions of the said Act in that behalf.
o (Signed) “ Wrrriam Leecn Crowes, Broughton Old Hall.”
| M And 139 others.

" Geveran Ovrnine oF Report.—In the following Report evi-
| dence is given which will prove that the application of the Public
‘Health Act may be made of great use as a means of regulating
‘and improving the township of Broughton. Following upon this
evidence, suggestions are furnished, detailing the particular class of
improvements required ; and such general remarks are embodied
as are considered applicable to the district. The inhabitants of
iﬂrmlght{m are not, in their dwelling-houses, to any great extent
directly affected by the contaminating influences of the imperfect
and most objectionable outlet drainage of Manchester and Sallord ;
but as they are, for the most part, the business-men of Man-
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chester and Salford, 1 have considered it necessary to enter int
this question, as it is one which most deeply concerns every indii
vidual in the district. With much to admire and commend as
the energetic and beneficial mode in which the local governmen
of both boroughs (Manchester and Salford) are administered, the
exist the great evils of neglecting the sewerage and drainage
the outlets, and, fo a great extent, at the inlets also. Existi
local Acts may be stretched to individual persecution, but they ar
powerless for any great and efficient remedy. Public sewers an
drains, of a secondary character, are€onstructed by the authoritiess
but private drains too frequently depend upon the will of owne
of property, and their formation is neglected, partly from a war
of knowledge how to construct them, and partly from a fear ¢
expense. The result, however, is the same, they are neglectec
to the serious injury of the tenants and to the cost of the ratepaye
generally. as crowded middens and foul ['.ESS'[]UDIS are known {
produce disease ; this brings the poor upon the parish funds, an:
consequently increases the poor’s-rates.

The construction of private drains should not remain a matter ¢
choice ; and a properly constituted local Board, with an efficie
staff of skilled workmen, could best execute all sewers and drai
at a minimum cost; and under the powers of the Public Healt:
Act the repayment may be extended over a period not exceedin:
thirty years, thus relieving lessees, mortgagees, and minors,

Broucuron Townsnir is situated in the parish of Mancheste:
in the hundred of Salford, and in the county palatine of Lancaste»
1} mile north-north-west of Manchester. It does not form am
part of the borough of Manchester ; but a portion of it is includ
in the borough of Salford. Until withina period extending onl
a few years back, Broughton was almost entirely an agriculturs
township. About the time of Queen Ann, Broughton-hall was t
property of a Mr. Stanley, a descendant of one of the Eatls
Derby, who bestowed it upon his (Mr. Stanley’s) ancestor abo
the time of Queen Elizabeth; previous to the present century
became the property and the seat of Samuel Clowes, Esq.; a
at present it belongs to Colonel Clowes, who is one of the large:
landed proprietors in the neighbourhood. The township
Broughton comprises a district known as Higher Broughton ar
Lower Broughton, the village of Kersall, and Kersa 1 Moo
Within the last 20 years the rental is said to have increased almo
threefold. The land is principally freehold. There are in Eng
land 27 places, market-towns, parishes, townships, chapelries, &«
having the name of Brought on.* ;

Broughton has become a suburb of Manchester and Salfore
and the houses erected here are generally of a superior classs

* « BrouGHTON,” Bron-town. This name is probably derived from Brou, a foil
head, or hill rounded like a forehead, and a town, or townghip, situated upon or imms
diately under such hill,
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ere are many villa residences, detached houses, and terraces.
he land is laid out on a most liberal scale, and is let at chief
nts varying from 14d. to 6d. and u pwards per square yard.

LocAL GOVERNMENT REQUIRED.—It is the wish of the prin-
pal proprietors of land, as also of a majority of the inhabitants,
ot the Public Health Act should be applied, to enable the rate-
ayers to form a local Board for purposes of self-goyernment.
hat a comprehensive and proper system of sewers and drains
bav be laid down ; that roads, streets, lanes, courts, yards, &e.,
jay be drained, formed, paved, and regularly cleansed ; that
full supply of water may be obtained, and that the general
poulation of the township may be placed under competent local
thority.

ws1e of Population, Area of Land, and Annual Value of Property in the Township
of Broughton,

_ Area Number

EuAcres of : of Population| Annual Value. REMARES.
r]_:f'“ e Houses, puls
o P

1801 174 866 o

1811 .. 825 .

1815 . . 5,082 0 0 | Value of real property, as
. assessed tothe property-tax.
3 1821 .. 880 ¢ o

1,420 | 1829 e .o 14,528 0 Value asassessed for county-

]
rate.
1831 - 1,589 16,802 17 4

. "o 21,303 0 0
1841 720 3,794 e
1849 | 1,108 6,094 49,547 0 0

Acts oF ParviamenT.—There is no Local Act in force within
ihe district. At present, the power under which the paving and
sewerage within the township is carried out, is obtained from the
General Highway Act; but certain powers are given by 1 and 2
Geo. 1V., c. 47 (7th May 1821, local), s. 1, and by 4 Geo. 1V,
e, 115 (27th June 1823, local), for supplying Broughton with
iwater. It does not appear, however, that these powers have ever
been exercised.

~ Mortarity.—According to returns handed in at the inquiry,
iﬂ appears that for 1840 and 1841 the deaths registered in the
ltownship were 1 in 66, or about 15 deaths anuually to each
[thousand of the population,
- Broughton stands free from any main thoroughfare; there are
few poor in the township, and no common lodging-houses, such as
those described in other Reports laid before the Board as existing
in other places, where the mortality is so much greater than any
average yet published ; hence the absence of [ever and the mode-
rate rate of mortality in Broughton up to this time.

As, however, it is impossible to suppress poverty, or permanently
to banish the poor from any district, it is worthy of consideration
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as to how excess of disease shall be prevented. It is not sufficient «
wait the generation of fever or cholera, and then only attempt 1
contend with the plague in its most fatal form. The true remec
is prevention, so far as human means can accomplish it, and
such a district as Broughton proper works and regulations m;
be executed with economy. Wherever cottages have to be ereete
the site should be drained, the houses should be so arranged th
light and external ventilation would be abundaut aud free ; ace
mulations of refuse for long periods should be prevented ; ]
streets, yards, and courts should, in the first instance, be paves
keeping pigs in improper proximity to the houses should I
forbidden, and each cottage should have separate sleeping rooms
to provide for a decent separation of the sexes, and each roo
should have a window capable of being opened. To carry o
such regulations as shall ensure health to the poor will be on
means of securing health to the wealthy. Fever radiates fro
the site of its development, and afflicts alike the careless and ¢
careful, the dirty and the cleanly. Cholera follows in the track
fever, 'I'bat fever is not natural to poverty, but rather to filth,
proved by the experience obtained in all well regulated hospital
asylums, union-houses, and gaols, let the poor have the sams
means of cleanliness and fresh air in their cottages as [urnishes
to paupers and criminals, and similar results, in improved healt
may be expected. - Even as a commercial speculation first clas
coltages will pay a better, because a more permanent per centag
than the wretched places at present inhabited by the poor througl
out the kingdom, prineipally because they have no choice but !
take the houses in existence. The local authorities of any distris
will do wisely to set an example to builders and others by erecti
model cottages.

Grorocy.—Broughton stands on the saliferous system;
new red sandst.ne forming the basis upon which the alluviu
has been laid. To the north the Wigan coal-field is worke
and on the north and east the district is bounded by hills of mill
stone grit, of considerable elevation. The local deposits hay
been carefully examined, and most lucidly described by E. W
Binney, Esq., who states :—

¢ The chief part of the district around Manchester, before it we
covered with drift, consisted of upper new red sandstone rock, wit
slight portions of lower new red sandstone, magnesian marls, and uppes
red marls, and the hard sandstone and limestone rocks, and cold clay;
and shales of the coal-fields of Manchester and Pendleton.”

The whole superficial or drift deposit of the district, from S8
George’s Channel up to the Derbyshire, Yorkshire, and Lances
shire hills has been arranged by water, and all geologists an’
aware that the new red sandstone is a marine deposit. The greas
carboniferous system has undergone many changes during it
formation, the records of which may be partially studied and reas
in the streets and foot-walks of Broughton and Manchester. Thi&
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ripple marks on the flagstones denote an ancient sea-beach, existing
within a tidal influence, and which must have had a certain ineli-
- nation and been exposed to particular currents to produce these
markings. They existin the flagstones of the coal measures, in the
laminated drift deposits, and in the new red sandstones, asseenin the
quarries at Lymm, at Runcorn, at Weston Point, and at Storton ;
in all of which places ripple markings, sun-cracks, rain-drops, and
the footsteps of reptiles (the chirotherium, &e.) are found associated.
- This impress of a watery agency is not only seen more or less
 throughout the whole substance of the rock deposits, but if the
| drift could be removed the whole surface would exhibit distinet
 sets of contours, hill, valley, and basin ; all having had their origin
- in the wearing action of water which has put gravel and sand in
. motion over the surface. This is a fact which few geologists have
' considered, namely, that any wearing, scouring, or grinding
g)wer, as exerted on the more solid strata, is not in the water
- alone, but rather in the solids carried along with it. Water will
‘undermine a bank of clay ortill, and in suspension bear away the
- substanee as mud ; it will remove mould, and modify sand banks,
a@s also cause particles of gravel to grind themselves into smooth-
‘mess and sand ; but the great changes seen on the surface of the
regular stratification, wherever shaped or bored, is principally due
| to the motion of fluid and solid combined, excepting in those
| districts which have been acted upon by ancient glaciers. The
| leading features of any landscape owe much of their character to
| the modifying, moulding, and shaping action of water; and the
| educated eye of the practical geologist enables him at a glance to
see this, and also to read and study the skeleton configuration of a
“eounty as it existed ages before the birth of our race. No skilled
anatomist could more readily describe the osseous structure of an
| living animal, for the first time presented before him, than the
| geologist would indicate the skeleton of the visible landseape from
| 1s particular and general surface character, and contours. It is
| Important to all parties thoroughly to understand the nature and
| character of the ground beneath their feet; the farmer may drain
i__ﬁnd cultivate his land to more advantage ; the builder may prepare
~ & better foundation, and erect houses more securely. When the
j '§hara¢ter of the drift, sand, and gravel, is thus understood, wells
- and cesspools will not be sunk into the same porous subsoil, where
they will be as much connected as il a pipe communication were
faid from one to the other; sewers and drains will also be S0
;ﬁnstrucﬁed as to pass refuse through them, and not filter it into
ﬂ':u? stratification until the whole becomes filled with a fermenting
Poison ; and grave-yards will not be enclosed by dwelling-houses,
and burials be continued until the whole substance of the soil is
onverted into a compound of human remains, vitiating alike the
?.h'fms'phere above and the subsoil beneath. TLower ‘-B]‘mlg]]tgn
18 in the valley of the Irwell, and the character of the deposit, ag
described by Mr. Binney, is a bed of coarse gravel, composed of
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various sized azoic, pal®ozoic, and triassic rocks, well rounded,
parted with layers of fine sand, and sometimes beds of sand,
without pebbles, exhibiting every appearance of having been
deposited by water, most frequently stratified, but sometimes;
unstratified.” On the top of this is generally found about three or:
four feet of silty loam. Higher Broughton consists of a deposit:
of sharp forest sand, parted with layers of gravel, and having;
every appearance of being a regular deposit by water. 1t some-:
times contains thin beds of til% lying in it. Lower and Upper:
Broughton may be preserved healthy, if proper means are used!
to drain the agricultural portions of the land, if all building sitess

are well sewered and drained, and if cesspools are abolished.

MzeTEoroLoGY.—The whole district around Manchester hass
a moist atmosphere; the annual rain-fall averaging from 30 ¢
40 inches. The prevailing winds are from the west and inter-
mediate points betwixt west and south. The rain-fall in an
around Manchester is probably above the general average ol
England, but it is not by any means in excess, as is ofter
asserted. The annual rain-fall” at the following named place
will prove this. The figures represent a mean of several years:

observations.
TaprLe of RATN-FALL,

Count - Heicht Rainfall
or Kingdom, Name of Place or Town. abwegSea. i h{:;tha.
Feet. Inches.
Cornwall « . | Penzance « +« + =« 40 43+ 1
Devon . + | Plymouth . . . 30 357
Berks . . « | Hungerford . .« . . 320 2658 |
Hampshire . . | Gosport e 30 30-2 |
Middlesex . « | Londen . . . . 50 248
Northampton Wellingborough . . 160 24-9
Warwickshire . | Birmingham . . . 462 260
Tincoln. . + | Bostom .« . . . 30 23+1
York . - . | Sowerby Bridge . . 300 27+2
Cumberland , | Whitehaven . . . 90 47-0
Westmoreland . | Keswick . . . =+ 258 601
ik Grasmere « s« s+ + 180 | 107+5
its Seathwaite DA UMYS . 1406 |
33 Et?EhEH.d M & . " - I 'l 290 9.‘2 - E |
B4 Great Gable . . . . 2,925 B9-4 ,
’3 Sparkliug;' Tarn . . « | 1,900 | 124-0 '
Lancashire . . | Liverpool . . . « - 100 34-7
'R H}'dﬁ ® - W . 32{} 35'2
] Bu]tun " - - - 32” ‘;9'5
¥y EU‘T " . - - " 3{:"] 41 ud ?
¥ M&ﬂ.l’,hﬂﬁt“r . - . - 1iﬂ 3?‘3
Scotland Lanark . 600 477
s Glasgow . . 8 33-6
5 Edinburgh .+ . « 300 25+6
i Pentland Hills, Glencorse | 734 36+11
Im]ﬂnd . ¥ Duhli“ N . " L] 30'3?
3 Belfast . . .. 34-56
5 Cork County . . 10-20
s Derry . Rl et .. 31-12
| l
(h




on the Township of Broughton. 11

The greatest depths of rain which are recorded to have fallen
at Manchester in one day are, 1844, 1:36 inches; 1845, 1-48
inches ; 1846, 077 inches; and 1847, 120 inches. In the month
of July 1845, 1945 inches of rain fell in Birmingham in little
more than half an hour. The heaviest fall yet recorded in this
country in so short a time,

The average at Manchester for the four months in winter,
November, December, January, and February is 12:2 inches, The
four months in spring, March, April, May, and June, 10-2 inches;
and the four months in summer, July, August, September, and
October, 149 inches ; making a total of 373 inches. It will be
‘observed that there is the largest rainfall in summer, and conse-
quently the atmosphere then contains most moisture, and also
most heat. Moisture and heat are known to promote putrefaction
in animal and vegetable refuse; and an atmosphere contaminated
by the gases thus given off promotes disease—especially fever,
(and the more rapidly fatal cholera, so that it is most important
(this state of things should be prevented. A proper system of
drains will remove excessive wet from the land, and prevent
‘undue evaporation, which injuriously reduces the temperature,
and generates fog. Sewers and drains, if properly laid, will
remove all the fluid and semi-fluid refuse from houses, yards,
land streets, The solid refuse must be taken away at short inter-
vals, by a pr?er system of scavenging. Works of drainage
properly carried out, will add value to the agricultural land ; and
actively superintended, they will preserve the town atmosphere
‘comparatively pure and healthy, and if the refuse from the sewers
properly preserved and applied, sold at its fair commercial
value, the income will more than pay the whole sewage and
:-:E_ii;;:avenging rate. This, however, can only be accomplished by
Proper management; and strange as it may appear, other nations
far excel the English in a practical application of their towns’
refuse. In China, from the remotest period, every portion has been
Stored with care for use. In Belgium the refuse of a town is con-
sidered worth 30s. per annum for each adult. The refuse of
Copenhagen, in five years, produced a clear income of 10,0001
The refuse of Edinburgh is said to produce upwards of 50,0007
Per annum,

Present StaTE AND ConpITION OF THE TowNsuip.—The
land has principally been let in large plots for houses of a
Superior class, with wide streets well paved, and generally the
houses are detached, and have gardens or grass-plots front and
back, so that there are not those injurious nuisances which exist
m ill built and overcrowded districts. The township therefore,
partly on this account, and partly from the favourable character of
tll!e subsoil, the contour of the land, and general wealth of the inha-
blb_mts, is healthy. Dr. Wood stated that when he first came to
reside in it, about 13 years previous to the inquiry, the low land
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was imperfectly drained, and there was a preponderance of rheu.
matic affections, which had however greatly subsided within .
1:hrr; last five or six years. He imputed this favourable chane

to improved drainage. ¢ Fever was almost unknown in Braugﬁ‘j
ton: he (Dr. Wood) had only known one case of real fever for
a period of 13 years. They had no epidemic or endemic dis.
cases, no scarlatina, measles, small-pox, or cholera, except in
isolated instances. In 1832, when fever was raging so dreadfully

in the neighbourhood, there was but one case at Broughton ; and ‘
even in that instance the attack was experienced while the patient
?eﬂded at Shudehill, in Manchester, and was afterwards brought
mto the township. The general fever of this country, so prevaﬁaﬁ |
in some neighbouring localities, is almost unknown here; prin-
cipally on account of the great bulk of the population being of thats
class whose situation in life enables them to possess those comfortss
and necessaries which fortify the general health, and so enabless
the constitution to resist the influence of contagion or epidemics
poison. There are few poor in Broughton; there are no masses
of people congregated together in ecrowded and ill-ventilated:
dwellings, half clothed, poorly fed, and worse housed.” Ry

ExisTiNG SEWERAGE AND DrA1NAGE.—Of late years consider-
able progress has been made in the construction of main sewers:
but there is no general and comprehensive system of combined®
sewers and house-drains. Mr. Rutter stated that “ until within thes
last few years there was no main sewer in the fownship; but ones
had since been constructed, beginning at the bridge, and ﬂxtemli"'
through the main street up to the Bury-road. A branch sewer
had also been made to communicate with this main sewer, along
Clarence-street to a point called Bloomsbury; and in 1847 thes
surveyors, with the concurrence of the owners of property on
the road, took upon themselves to construct a sewer to a places
where it communicates with a running stream. Latterly thes
attention of the surveyors had been particularly called to thes
very offensive state of the district through which the new drainss
were proposed to be carried, in consequence of the great numbe
of cesspools in the locality. Formerly there was little or nos
fall between the commencement of the sewer and the river;
an alteration and extension a fall of 12 feet had been obtained.”

Mzr. Joseph Grave, solicitor, stated « that the sewerage in thes

A

neighbourhood of Peru-street, or Athol-place, was very defective.

Crsepoors.—Many of the large houses have covered cesspoolss
beneath them, or upon the premises, into which the refuse froms
water-closets and sinks is turned; and there are many privies,
with open cesspools behind and beneath them, where the refuse,
such as ashes and leaves of vegetables is thrown, and the accu-
mulation is allowed to go on for months together. The danger to
health, and the nuisance arising from these privy cuefspuul-mlddenia,
is very great ; and when therels an excessive quantity of vapour ini

‘g
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the atmosphere, but especially in a summer evening or night, the
emell arising from middens and cesspools is very palpable to the
sense, and to those parties oceupying the higher portions of the
district, is a disagreeable nuisance. Mr. John Boardman stated
that “ there were cesspools and small brick soughs, which ran in all
directions under the roads, and emptied themselves into ditches
by the wayside; these caused much nuisance. Cesspools were
ecommon throughout the township ; and, in his opinion, they ought
to be done away with as soon as possible.” M. Boardman de-
seribed the beneficial effects of the new sewers so far as they had
seen carried out, and parties had availed themselves of them by
constructing private drains from their houses into them. The
question of cesspools or drains will be entered info in my remarks
%mler the head of * proposed remedial works.” —See also the

?lppeudix.

. Existing WaTer SuppLy.—The present water supply is prin-
eipally obtained from local pumps and wells, which are generally
swik on the premises. Pumps of wood, iron, or lead, are used, as
the case may be. The water is hard, as is shown by thie analysis
made by Dr. Clark, and such water is consequently very waste-
ful for washing, brewing, making tea, &ec. Many houses are
furnished with cisterns to retain the rain-water which is used for
water-closets, for washing, and for other purposes. It will be
~explained in the “ proposed remedial works,” that pumps, wells,
" and cisterns are most expensive in the first instance, as also in use ;
and that both well, pump, and rain-water may be contaminated
$0 as to be injurious to health.*

Awarysis oF WATER.

?Fofe on Two Specimens of Water from Broughton. By Thomas
Clark, Professor of Chemistry in the University of Aberdeen.

" These two waters seem to be fair waters for the purpose of drinking,
but they are both too hard for domestic use. Their hardness is due to
lime salts, together with a smaller proportion of magnesian salts; all
the salts present in the Athol-place pump seem to be neutral. In the
Griffin-inn pump all the salts seem neutral, except about six grains of
chalk. The use of these waters must cause much waste in the cou-
sumption of tea and of soap, and in the wear and tear of clothes in
washing. It is very desirable that search were made in the neighbour-
hood of Broughton for a softer water for the use of the inhabitants.

HarnNess,
Actual. Latent. Total, Alkalinity.

a

Athol-place Pump . . 104 + 5% 154 0
Griffin-inn Pamp . . 144 4 3 174 6

Each degree of hardness stands for as much hardness as a grain of
chalk per gallon would produce. Each degree of alkalinity for as much
alkalinity (that is, as much power of neutralizing sulphuric or other

I

* Many persons in Manchester and the district are said to have suffered in their
health by drinking water drawn from ecisterns lined with lead.
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acid), as a-grain of chalk per gallon would possess. The actual hard-
ness is due to salts of lime. The “latent™ hardness is due to mag-
nesian salts, which, in the presence of such a proportion of lime, have
not the power of acting upon soap until farther diluted with pur
water.

Marischal College, (Signed) TroMas CLARK.
13th March, 1850.

Licatine.—The township is lighted with gas from wor
situated in Salford. The price charged for each public lamp is
21. 10s. per annum.

BuriAL Grounps.—No complaints or statements were madea
the inquiry, to show that there are any objectionable burial-groun
within the township. A new church was opened in 1837, and &
burial-ground surrounding it was consecrated in 1839. One inter
ment had taken place within the walls of the church. The loca:
Board, should the Act be applied, will no doubt see to it tha
intramural interments are not continued to an extent likely
prove injurious. A local cemetery may with advantage be pro
vided so as to prevent any improper extension of interments 1iEel~
at any future time to prove objectionable; and such arrangemen
may be made as shall be economical and beneficial alike to rick
and poor.

REMEDIAL WORKS PROPOSED.

SEWERAGE AND DrAINAGE.—The evidence given at the inqui
and as detailed in this report, proves that some attention has bee
directed to the improvement of the township. Sewers have bee:
constructed, and drains have been laid into them, but not to th
extent necessary and practicable. To ensure all the advantages ti
be derived from complete sanitary arrangements in Broughton, |
more general system of drainage is required; as also prope
cleansing regulations, at short intervals. In a climate so humi
as that whic% prevails in the district around Manchester, eve
means should be adopted to remove the cause of undue moistur
from the subsoil, as also from the surface, and care should be take:
to remove all stagnant water; but especially such as is in any was
contaminated with refuse from drains, or from any other soure
Open ditches should be drained and filled in ; old bric_k_-ya,rds C
clay-pits should be levelled over, or be protected by railing ; an
waste land of all kinds should be fenced round, so asto preventil
surface being converted into a public nuisance. A neglected am
filthy property is alike injurious to the public as to the &‘_[1_]01[1:[_![11
landowner. There are many neglected sites in the township whic
might be improved ; but, as is remarked in a pamphlet, on th&
climate of Manchester, published by the Manchester Statistics
Society, < It is gratifying to state, that a commencement has beee
made in this necessary work, by several proprietors ; Mr. Worsles
of Platt Hall, and Colonel Clowes of Broughton may be 11amed1{!

i
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I can also state, that the agent for Colonel Clowes 1s most attentive
to the profitable occupation of all the land under his charge, and
in this lies the true remedy. It is wasteful neglect of property
which produces that which is a nuisance; it is a profitable use
which effects a good sanitary condition.

It is not only necessary to sewer and drain, but it is of the
utmost importance that the work should be properly laid out, and
be well executed. More money is now expended upon partial,
imperfect, and nuisance-creating works, than would complete the
most efficient works which can be devised. Sewers are construeted
many times too large for the work they are required to perform
they are laid at improper depths, and empty their coutents in
improper places. Branch and house drains are also too large;
they are constructed of improper materials, rubble, made of a
form most objectionable, square on section, and are laid in such
a direction, namely, through the house, as to insure their creatin
 the greatest nuisance, it deposit or a stoppage should take place.
~ The main outlet sewers should be of a capacity, and at a depth
- which would prevent flooding in times of heavy rain fall ; and the
sectional form should be that best adapted to preserve the sewer
free from deposit, namely, egg-shaped, for all sewers above 1 foot
6 inches diameter. All branch sewers and house pipe-drains of a
~ less diameter may be circular,
~ The authorities of Manchester and Salford have recently laid
~down many secondary and branch drains, but they have com-

‘mitted the great mistake, of not having provided main or outlet

- sewers, but all the sewers and drains of these large towns pour
 their filthy and highly contaminated and contaminating contents
into the streams and river-courses of the district. The sewers of
- Broughton also discharge their contents into the river Irwell. No
- system of sewers can be considered as complete, unless proper
- arrangements have been made to retain the refuse for profitable
conversion into portable manure, or for its application to the
land direct, and works capable of converting orapplying the refuse
‘may be managed, so as to pay the whole sewage rate, and yield a
surplus income besides. At present, from sewage contamina-
tion, the condition of every river, natural stream, or water-
course, through or around Manchester, is frightful; and as
house-drains and water-closets are extended, they will become
even more unbearable nuisances. If the total annual loss in
life and sickness caused to the inhabitants, could be fully and
fairly presented to view, rulers and people would start with
‘horror at the sight, and the remedy would at onee be sought out
and be applicd. Before any system of sewers in Manchester,
Salford, or Broughton, can be considered worthy of the name,
every portion of the local refuse must be prevented from entering
the rivers and streams as at present, and it must be made saleable
for agricultural use.
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Braxcu Sewers aND House-Drains.—The best material for
these are undoubtedly earthenware: pipes; they should be care-
fully made; the form should be preserved in burning; and in §
]a}un.% them, great care should be taken to make the joints tight.
It will defeat one purpose of good drainage, if but joints are laid | §
in porous gravel or sand, and due care is not taken to make all|
these water-tight. A tile-pipe, 4 inches in diameter, will be |§
sufficient to remove the refuse drainage of the largest house; as,,
100 gallons of water are discharged through such a pipe, if laid!
with a fall of 1 inch in.10 feet, in one minute and a-half; or ai
4-inch pipe will pass through it, at this inclination, about 95,0001
gallons in 24 hours, which is equal to the daily portion of ani
annual rain fall of 36 inches flowing from 43 acres of land.

With respect to drains, the result of both experiment and prae--
fice is, that pipes of comparatively small diameter better serves
the purposes of drainage than the ﬁithe-.rto large and much mores
expensive brick and stone sewers and drains. The power of wate
to remove solids and semi-solids is in proportion to the volume;
head, or vertical depth, and the gradient down which it is mades
to flow. Thus, all these things being the same, a pipe of 4
inches diameter will drain any ascertained area within its capacity
better than a larger sewer; as the power of water to remove s-:rli
and semi-solids sent in from house and yard drainage will be the
greater the more nearly this pipe is graduated to the volume of
water to be sent through it. There are other considerations Wit
respect to house drains which dictate a minimum diameter 0
pipe, rather than the volume of water to be passed from any on
house: as, for instance, thedrain from any one water-closet should
until the pipes are more evenly made, be not less than 4 inches
internal diameter. But one such 4-inch pipe may have severa
4-inch branches, and will remove or take off the drainage
several houses. Experiment and actual experience have prove
that such a pipe will be preserved in work, n]l:en and clean from
refuse sediment; whilst all past experience has shown that th
more expensive house-drains of 2 feet, |8 inches, and even thos:
of 12 inches and 9 inches diameter, inevitably choke with sedimern®
and refuse, and ultimately become blocked entirely up; because Uik
volume of water is spread out over a wider area i drains of thess
larger dimensions, and the whole solid refuse is deposited in them

and much of the thin and stagnant sheet of.water evaporates (8
soaks away. Should there be the slightest imperfection in thh
traps or junctions of the large rubble-drains, any foul and um
wholesome gas which may be generated is gradually but cort
stantly passed into the houses, alike destructive of health am
comfort. _ |

All branch drains, where practicable, should be laid up to tl
backs of the houses, not through them, as by this means the fl
and foundations need not be disturbed, and all refuse will be pas
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at ouce direct out of the house. Pipe sewers of the dimensions
proposed (4 inches and 6 inches diameter), have been laid com-
lete, at a cost of 1s. 6d. per lineal yard.

Apart from any advantage proper drains offer over cesspools,
hey are more economical in construction and use, as the following
zomparative eslimates show :—

 Estimated Cost of Cesspool for house, say, of 50l. annval rental.
First cost of water tight, cesspool, on
the Paris plan, complete, say . . £25 0 0%
Estimated Annual Cost of Cesspool.

£25 at 7} per cent. interest of capital, £. 5. d.
depreciation, &e.” .o LT L, 11716
Annual cost of cleansing cesspool . 10 #40

Total annual cost of cesspool £3 7 6

Estimated Cost of Drains complete for house, say, of 50l annual
7 . . rental,
10 lineal yards of main drain laid com- £. s. d.
plete, at per lineal yard, say 10s. . b 070
10 lineal yards of branch drain, com-
pletebatiBay . b o aoidelihent Jo ennods 1040

£6 10 0

Eistimated Annual Cost of Drains.

£6. 10s. at TX per cent. interest of &£,

g
capital and depreciation . ., . 0 9 9

Total annual cost of drains £0 9 9

Abstract. £. s d

Annual costof cesspool . . . . 3 7 6
Annual cost of drains . . . . . 0.9 9

Annual saving in favour of drains £2 17 9¢

i

Inthese estimates an average cost for the cesspool is set down to
ake each perfectly water-tight, and a maximum length of drain is
@%en, many houses of 50/, rental will not require 10 lineal yards
Fdrain, so that the cost would be less than the sum stated. There

* This may be a much greater sum than is now ineurred for cesspools, constructed
)88 to allow the fluid to pass off into the subsoil, Buta cesspool on the Paris plan
be water-tight, and would cost the sum named, or even more.
T If only 10s. annually is saved upon 50,000 houses, the result will be a saving of
O, or five times the annual per centage on the sum required for complete outlet
mg sewers and drains, as given in the estimate at the end of this Report,

c
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will be neither nuisance nor expense arising from properly co
structed drains, they will be selli?-?cleansing. R Wh&repcegaep{i::ls .
not require annual cleansing, a much greater evil is accumulating
namely, the contamination of the subsoil on which the hous
stands,

House-drains to be effective must be properly laid, and careful

jointed. No house-drain should have a less fall than 1 in 6
Good joints will depend as much upon the make of the pipe &
upon the skill in laying. The joints should be uniform, fair, eve
and smooth on the inside, so as to allow a free motion to fb
material passed into them; and the pipe nearest the surfa
should dimiuish slightly towards the upper or entrance end, so th
any solid, mischievously or otherwise thrust into a pipe-drain, w
Hot choke it below. But each yard or other open drain must.
protected with a grating. The branch to the water-closet will
properly connected and secured to the closet-pipe. Water-clos:
sink, and yard-drains should have a simple syphon-trap in th
length. Mechanical traps of all descriptions are expensive ;
in action, they are generally found to be inefficient. The doy
spouts may be passed direct into the drains without any infe
mediate trap.

The whnﬁ)a line of sewers and branch drains should be libera
provided with means of ventilation. = A. vertical pipe or sha
brought up to the centre of the street, and covered with a stros
grate will in most instances accnr:ngish this. On the mainl
of sewer, side entrances may be made at convenient intervals,
if the sewers are well formed, and are properly graduated to
area, number of houses, volume of water, and quantity of reff
to b drained, and the outlet is preserved freely open, the sey
will be self-cleansing, and foul gas will not be generaled to:
injurious extent.

To prevent the refuse from being wasted, as at present,
sewage may require to be pumped ; and this may be acew
plished at a cost little above that now paid for draining msa

" land used exclusively for agricultural purposes. Suppose it sk
be found necessary to pump the entire volume of fluid re:
drained from Manchester and Salford, the area will not b
extensive as many of the English fens and Dutch flats whichi}
successfully and profitably freed from surplus water.

The following tables will show that large areas of agriculti#
land are drained entirely by steam-power :i—
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Powek vsep, and Cost of Drarvack by Pumping in Fen District.

Dirained by
; Containi
Name of Place Drained. Ao S i
PAWER,
! ; - 80
Deeping Fen, near Spalding, Lincolnshire . . . | 25,000 2 { 60
flarsh West Fen, Cambridgeshire . , . . , .| 3,600 1 40
flisserton Moss, with Everton and Graingeley Carrs . | 6,000 1 33
ttleport Fen, nearEly. . . . . . , . . 28,000 2 { 30
ddle Fen, Cambridgeshire « . . . . . .| 7 ,000 1 GO
faterbeach Level, between Ely and Cambridgeshire . | 5,000 1 60
fagdalen Fen, near Lynn, Norfolk . . . . .| 4,000 1 40
farsh Fen District, Cambridge . . . . . . , | 2,700 1 30
Btwell Fen, near Brandon . . . . . . . .| 2,400 1 20
gham Mere, Cambridgeshire (formerly a lake: the} 1.600 1 40
lltivhere very preat). & vl e v e il 2
85,300 | 12 | 540

or about one horse-power to each 158 acres of land, which,
king each horse-power to cost 10Z. per annum, will give a charge
(1s. 31d. on each acre drained.

[Reyarks.—To pump the refuse drainage of a town, however,
il not be a work of cost, but one of profit ; if the refuse is pro-
erly dealt with, and is applied to its legitimate purpose in
griculture. It is a most remarkable fact that Englishmen,
enerally, have yet to learn that they are carelessly, nay, so far as
public authorities are concerned, that they are culpably
lowing the means of wealth to be worse than wasted. Secondar
wers and drains are constructed at vast expense, and the refuse
thoughtlessly allowed to pass from them into the nearest natural
‘course, there to generate a monster nuisance ; over and
1d which miasma and fever ever brood; and yet the autho-
prosecute and fine individuals for causing nuisances upon
It own premises, when probably they have no public or general
ans provided to avoid the evil: for instance, a person may be
=r!" for a foul privy or yard, when he has no opportunity of
€Cling a water-closet, ,

Fivies, with large open cesspools and middens, or indeed with
$pools of any description, if crowded in amongst dwelling-
PUSES, are most fertile causes of nuisance and disease ; and yet
€ local acts of Manchester and Salford absolutely require that
Ch erections shall be put up.

e Act 7 and 8 Vic., ¢. 49 (the Manchester Police Act)

ovides,

(o
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! “ That the owner of every house to which no sufficient privy or ash
pit is ?ttached, shall provide such fit and proper privy to the same, il
such situation, and with such proper door and covering to such pri vl
and also such fit and sufficient ash-pit, in such situation as the counes

shall consider requisite, for the use of the inmates and occupiers thereof. i

The 68th section provides that for every default the owner shoul
« forfeit any sum not exceeding 5I., and any further sum n
exceeding 10s. for every day during which such default shalli
anywise continue unamended.” >

Water-closets and proper drains will be sell-regulating, andj
every respect are they cheaper and better than cesspools (sl
Appendix, abstract from Mr. Rammell’s report on the cesspoos
of Paris) ; ashes and other solid refuse should be regularly remoye

by the authorities at short infervals. !

£

Prorosep Water Suppry.—No local or individual formi
water supply is equal to that which is accomplished by works ons
large scale, designed and maintained for general use. One of &I
best Cornish engines will lift 87,000 gallons of water 100 feet hil
at a working cost of one shilling. This is 870,000 lbs. raised i
feet, which is a performance equivalent to the daily labour of
hod-carriers (bricklayers’ Jabourers), working at 3s. per day, ai
cost of 1087 15s., or taking the engine power at 1s., and the)
centage on the capital at a si milar sum, this will make the cosk
raising this volume and weight of water 2s., as against 2,173s.,
engine power is 1,087% times more economical than human labe
< 5ts most severe form. This illustration may serve to show ti
private pumps and wells must be expensive in use, apart from
consideration of their first cost. In fact, it will be a most exiras

ant waste of labour to use wells or pumps, if they are furniss
and maintained free of cost, and the ordinary charge has tos
paid for a full supply of water at high pressure. _

The question as to how Broughton is to be supplied with we
will be for the local Board to consider, should the Act be app
The corporation of Manchester are at present completing
capable of supplying that town and the whole of the subur
district. The following extract will show upon what condit:
the inhabitants of Salford are to be supplied, and some £
arrangement may probably be made for the inhabitantss

Broughton.
« Town Hall, Manchester, March 11, 185

« The corporation of Salford to purchase the estate and inte
Manchester in Salford, and 1,000,000 gallons of water daily for as&
etual annnal rent of 5,662L. 10s. 0d., payable quarterly, from: &

after the 1st day of January, 18561 :—
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- For the plant (pipes) in Salford, per annum
(lgedeemuhle at 20 years' purchase) . 1,000 0 0
~ Salford to pay for 1,000,000 gallons daily,at
3d. per 1,000 gallons . . . . . . 4,562 10 0

£5,562 10 0

& Manchester to supply a further million of gallons daily, or more, at
d. per 1,000 gallons if required. ' ‘
|« This water is brought into Manchester a distance of 17 miles.
fhe whole supply provided for is 30,000,000 gallons each day: about
,000,000 gallons are disposed of at 3d. per 1,000 gallons, and Mr. Ban-
roft, a member of the town council, stated that ¢ could we sell the
smaining, 21,000,000 millions at 1d. per 1,000 gallons, we should be
n a prosperous condition.”  The entire cost of the works, new and old,
jill be about 900,0004.”

| Pusric Warks Axp Recrearion Grounps.—There are no
yublic walks or recreation grounds provided and maintained by
hie authorities of the township ; but no doubt the benevolent and
fise examples furnished by the neighbouring towns of Manchester
ud Salford, will be followed by the authorities and landowners of
Sroughton. As a question of policy and profit, it is better that
and should be liberally appropriated for purposes of kealth and
becreation, and the Euglish people have shown that they may
fafely be trusted to visit and enjoy parks, museums, and picture

" There are many pleasant sites in the township, on Kersall
Moor, and the high land overlooking the valley of the Irwell,
vhere public walks may be constructed.

' Summary oF ConNcrusions AND RecomMmuNDATIONS.—I beg
respectfully to present, for the consideration of the Board, the
following summary and recommendations, based upon the facts
and evidence set forth in this report.

| Summary of Conclusions.—1. 'That Broughton is a “place”
(@ township) having a known and defined boundary. That a
petition signed by more than one-tenth of the inhabitants rated to
the relief of the poor, and greatly exceeding 30 in the whole, has
been presented to the Board, in which the petitioners solicit—

et

* The General Board of Health to direct a Superintending Inspecior
10 yisit the said township, and to make inquiry and examination with
Tespect thereto, but more particularly with respect to that part thereof
Which is situate without the municipal borough of Salford, with a view
10 the application of the said Act to such last-mentioned part according
10 the provisions of the said Act in that behalf.”

A5
2. That there are no local Acts of Parliament in force, but the
government of the township is imperfectly carried on under the
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general Acts of the country ; the roads and streets are regulate
under the powers of the General Highway Act; that itis the Ak
of the ratepayers that the powers of the Public Health Act shou
be granted ; that a local Board may be formed for the severs
purposes contemplated and provided for in that Act. |

3. That the means of sewerage, drainage, and supply of wated§
are at present imperfect. ¢

4. That the burial-grounds do not appear to be in an objectioy
able condition at present. One interment has, however, recent i
taken place within the church. A cemetery may be considere
necessary to prevent any future evil, and more stringent reguli§
tions for the present burial-grounds may be adopted until suol
cemetery is formed.

5. That many cesspools have been formed, and that wells an
pumps have been sunk in the same porous subsoil, a state
works most improper, and likely to be highly injurious if
tmued. That to remedy these evils, power to construct houss
drains is required, as also to obtain a full supply of pure wate
to the superseding of all local wells, pumps, and house cister
That the supply may be at constant service, high pressui
abundant, pure, and cheap.

6. That public power to enclose land out of use is required,,
also to drain all stagnant water from open pits and ditches,,
remove all solid refuse at short intervals, and to cleanse ¢
regulate the township generally.

7. That much benefit will arise to the ratepayers if they obt

ower to construct the necessary works of outlet drainage, joins
with Manchester, Salford, and the adjoining townships, and if t&h
also reserve the sewage refuse, that it may be applied to agricultus
purposes.

Recommendations—Taking into consideration the wishes of !
ratepayers, and the deficient means for local government, as set fo
in this report and summary of conclusions, I beg respectfully)
recommend that your Honourable Board will grant the prayerss
the petitioners, and will allow the Public Health Act 1848 (exc
the section 50 in the copies of that Act as prinfed by
Majesty’s printers), to be applied to the township of Brought!
except such portion of the said township, as is situate within
municipal borough of Salford.

That the local Board of Health to be elected under the s&&
Public Health Act may consist of twelve persons.

That every person shall, at the time of his election as mem
of the said [Z:-cal Board, and so long as he shall continue in off
by virtue of such election, be vesident, as in the said Pul®
Health Act 1848, is required, and be seized and possessed of 155
or personal estate, or both, to the value or amount of not less tlf
1.000Z ; or shall be so resident and rated fo the relief of the pp
of the township upon an annual value of not less than 35/.



on the Township of Broughton. 23
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That the first election take place within one month after an
Order in Council or provisional order shall have been obtained for
the application of the Aet to the township; and that the annual
election to replace the retiring members take place on the first
Monday after the 25th day of March in each year.

* I have the honour to be,
My Lords and Gentlemen,
~ Your most obedient Servant,

RopErT RAWLINSON.

=

To the General Board of Health,
B &c. de. §e.

APPENDIX A.

No district has had a larger amount of gratuitous labour bestowed
u it than Maunchester and the surrounding townships. Reports
‘have been published setting forth the enormous annual loss to the com-
‘munity from imperfect sanitary arrangements, and schemes have been
propounded for getting rid of the contaminating refuse now poured into
 the several streams and rivers ; but, up to this time, no such works have
| been commenced, excepting by the trustees of the late Duke of Bridge-
Cwater, who are erecting steam-engines at their several warehouses to
| enable them to dispense with the vitiated waters of the river Medlock.
[In a note, dated August 16th, 1850, Mr. F. Smith states, *“ We are
| putting up three more steam-engines, which will, when completed, make
"seven that the Trustees have erected in order to enable them to dispense
{ with the water of the River Medlock.”” Now it must be remembered that
the Bridgewater trustees are seriously injured by the vitiated condition
of the Medlock—directly by the passage of liquid refuse and mud into their
| canal, where they have a right to comparatively pure water, and indi-
| rectly by lessening the passenger traffic over the canal. 'This, however,
[ is a question of right and law, which may be difficult to settle. The
| ordinary supply of water to the canal is at present highly vitiated, so as to
| make it for many miles of its course a public nuisance: all the rivers
‘and streams are in the same condition, and the works of improvement
| belong principally to the Corporations of Manchester and Salford. In
- 1845, a report by John Roberton, Esq., surgeon, was published, *“ On
.~ the Amount and Causes of Death in Manchester.” In January 1850
a report was published by the Statistical Society ““On the Climate of
Manchester and the Social Evils produced by neglecting to tile-drain
the land in the suburban townships ;** and other reports, setting forth
the advantages of proper works of improvement, have from time to time
been issued by the Local Sanitary Association. Mr. Roberton and
’M’I‘: P. Holland may be named as having taken an active part in the
- sanitary movement. Latterly, the Town Council of Manchester have
gonsidered the question of the outlet drainage, but no actual works have
n commenced. The following extract from their Annual Report will
show the existing state of the question :—
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“ ApstTRAcT FROM REPORT oN MANCHESTER.

*“ The Paving and Soughing Committee present to the Council
following report:—

“ Your Committee submit, for the information of the Council, the
following summary of the streets paved and completed, and of the lengths
of sewers and cross sewers constructed at the expense of the owners
adjoining properties, from October 1847 to October 1848.

Nurmber L&nft.h Length Length
of o of of Cross Sewers Burface Paved.
Streets. | Streets. Bewers. and Eyes.
Miles, Yds. | Miles. Yds. | Miles. Yds. |Square Yards.
a8 2 62 0 1,573 0o 1,372 22,918

* Work previously completed, from 1830 to 1847, both inclusive—
515 37 588 39 371 13 274 617,691

Total . | 573 | 39 640 | 37 184 | 13 1,646 | 640,609 {13‘2;";“‘

¢ Also, the following statement of the sewers constructed and paid fo
out of the General Township Police Fund during the same pen
ViZ. .=

Portions Len Length
:Bewers. of O'Fﬂ‘ of Cross Sewers
Sewers. Sewers, and Eyes.

Miles. Yds. |Milns. Yds.

17 39 2 746 | 0 1,168

« Completed from 1830 to 1847 inclusive—
33 360 | 8 1,440 1 722
Total . a0 399 11 426 2 130

« Under the direction of your Committee there has also been co
structed, from October 1847 to October 1848, at the expense of
owners of the adjoining property—

Length of Drains..
Miles. Yids.
Private drains, by contractors, in connection, or simultaneously,
Wi."_h ‘Eh& BEWETE . - . = - - ] - ! ]jasﬂ
Ditto ditto by our own soughers . . = . -0 685
Tl redate somti Bam .t ol L OTE
T iT——

¢« During the same period there has been laid down 112 syphon tra
to the street grids, and 137 traps to private drains.

¢« Your Committee submit also a general summary of sewers ma
from 1830 to 1848 inclusive. i
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Miles. Tln.rd;.

Paving Fund —Main sewers . - g . . e b 8
Bﬂ:n —Cross sewers and eyes - . . . 13 1,646
General Fund—Main sewers . - 5 3 : - ]:I 426
Ditto —Cross sewers and eyes - ‘ . . ‘.E'r 130
Private drains 2 g . . 5 - 2 ) 276
66 501
Total amount to October 1847 . - : . . 88 1,047

Total amount constructed from Oct. 1847 to Oct. 1848 . 7 1,614

_ < Also a statement of steps, areas, and projections removed or altered
in front of properties, and the area added to the footpaths, and the
ense incurred and paid out of the General Fund, from October 1847
‘to October 1848.

% £- 8. d.
Filling up a cellar area in Mason-street . . . R

~ Alteration of steps at the corner of Fountain-street and Market-
o street . . . - . . . - - . 417 &
_ Removal of areas near Hayward’s Hotel, in Bridge-street . i 1ga a8y
N £1812 9

< During the past year about one-half of the main sewers made have
ihecn constructed of glazed tubes; and the average prices at which the
‘main and branch drains have been executed, including tubes, excavation,
removal of soil, laying of tubes, filling up the cuttings, &c., are here-

der stated, and the advantage of increased experience of the tubular
‘system on the part of the contractors and their workmen will be clearly
‘seen from the list of the prices formerly paid for tubular sewers, which
is also placed in juxta-position with the prices for which they have been
recently contracted.

E_ o

d Size. Price, 1848, Price, 1840,

y a: . 5 d.

20 by 15 | 10 10 per lineal yard | 9 3 per lineal yard

5 16by12| 8 0 - 6 3 "
'S 12by 9| 6 3 = 4 5 i

& 8by 6| 3 3 23 2 9 i

' 6hy 4| 2 3% i 2 4 e

-

“ Your Committee have satisfaction in being able to report that the
~ improvements suggested by Mr. Francis continue to be completely suc-
cessful, and that in o single instance have the tubes given way. The
sewer is constructed in less than half the time previously occupied ; and
from that cause, as well as the smaller aperture which is required in
tunnelling, there is much less danger or risk to life and property. The
system 1s now fully developed ; the sullage from the surface is conveyed
fo the main drain entirely by means of glazed tubes—round socketed
tubes being used for the vertical parts—and the junctions with the main
drain are made with a curve at the side, entering obliquely with the
stream into the main,

“ Your Committee estimate the saving effected in the length of sew-
erage constructed from October 1847 to October 1848 at not less than
26051,
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“ Your Committee further report that, in cousequence of some appre- .
hension having been expressed that the stone-ware tubes were too thin
they caused Mr. Francis to make the following experiment for the pur:
pose of testing their strength. A trench was dug in the ground, in.
which three tubes, dimensions 12 inches by 9 inches and 4ths of an inch
thick, and 2 feet long were laid end to end, and 2 feet below the surfaces
of the ground; the tubes were then well packed, and the trench filled!
level with the ground. Immediately over and upon the earth coveringg
the middle tube a piece of wood, 2 feet by 1 foot, was laid, and on this
other pieces of timber, so as to form a scaffold, upon which was after-§
wards placed 11 tons of pig-iron. The weight pressed the scaffold 44
inches into the ground ; but when the tube was dug out it was found
uninjured, although slightly displaced by the pressure.

“ Your Committee have for some time past had their attention directe
to the fact that, however efficient may be their labours in draining thee
town, the result, in a sanitary point of view, must be unsatisfactory
until the state of the rivers which form the outlets to the sewers iss
altered and improved. The outlets of the sewers are Shooter’s-brooky
the rivers Irk, Medlock, and Irwell. The first-named brook, in ‘ite
passage through the township, is to a great extent enclosed in a culvert;
and it has now become necessary that it should be entirely covered in as
far as the extent of the buildings in the north-eastern part of Ancoatsy
near Clayton-street. The brook, so far as covered in, has been covered:
at the expense of the owners of the adjoining lands; and your Com
mittee are about to communicate with the owners of the remaining por-
tions, and are not without hope that some satisfactory arrangement may
be made. Your Committee have received from Mr. Francis a repc
on the present state of Shooter’s-brook, and an estimate of the cost onl
enlarging certain parts of the present culvert and of extending
covering to Clayton-street.* :

¢ That, so far as the rivers Irk and Medlock are concerned, the evils
existing arise mainly from the weirs, which intercept and retain the fil
poured from the sewers in stagnant pools, where it 1s allowed to decoms
pose and fill the vicinage with noxious efluvia. |

< That the most objectionable weirs on the Irk are the two belongings
to the Town Mills. There are other weirs higher up, but, being ous
of the reach of the town, they are comparatively innoxious. Owing tcd
the two weirs belonging to the Town Mills, the waters of the Irk a
more impure than those of any sewer in Manchester, and the outlets ¢
mwany of the older drains are thereby seriously obstructed. .

« Tn the Medlock the objectionable weirs are more numerous, Viz.
the first at Knott Mill, belonging to the Bridgewater Canal ; the secono®
at or near Messrs. Birley’s mill, Cambridge-street, used to collect cons
densing water for the steam-engines of the nei%hhuuring mills 5 thie
third near Granby-row, used to turn a wheel at the Old Garratt print®
works ; a fourth near Mayfield Print-works ; a fifth near Ancoats Valie
Dye-works, and a sixth near Holt Town, used to turn a wheel at Messres
Brocklehurst’s, Ardwick Lime-works.

* To arch over any natural stream or watercourse, draining a wide district, aud t
,ass a town’s refuse into it,is bad in principle ; because the sectional area of such tunnec:
is generally much too large, and the volume of water flowing down it 1s variablds
Properly graduated intercepting sewers are required even under such circumstances—

R. R

|

II.

i
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« Your Committee are well aware that, to make any arrangement for
the removal of these weirs will be attended with serious difficulties; but
are of opinion that the difficulties, however great, will ultimately have
to be grappled with, as the evils which result from their existence are
continually increasing, and, in consequence of the rapid extension of the
use of water-closets, instead of providing privies and ash-pits or cess-
pools, will soon become intolerable.

¢ Connected with this subject, your Committee are aware that there
is an interesting question now occupying the public mind, viz., the best
mode of conveying away and disposing of the sewerage of towns.

% Your Committee are of opinion, that it is practicable to construct
culverts along the lines of the rivers named, for the purpose of inter-
gepting from the sewers the ordinary flow of sullage (storm-waters being
still allowed to flow into the rivers by the present outlets) which might
be converged in one tunnel, to be extended to a convenient distance on
the lower side of the borough, sEvonp Throstle Nest, and be there
received in tanks or reservoirs, and thence pumped up and distributed
by Tuses or otherwise over the adjacent country. Your Committee,
however, feel that the economical part of this question has mot yet
received a satisfactory solution, and they can only watch with interest
the operations and experiments that may be elsewhere undertaken.

¢« Your Committee have also to report, that they have some time past
put in force the clauses of the Sanitary Act, which give compulsory
~ power to construct private drains from lands or premises that may be
. inefficiently drained ; and in every street where a main drain is being
‘constructed, the condition of the drainage of the property on each side is
particularly examined.

“ Your Committee have also turned their attention to the state of the
passages and courts, and steps are now in progress for draining and
- flagging many of such courts and passages.

% Your Committee continue to put down traps at all street grids that
- are found to be offensive.

¢ In concluding their report, your Committee unanimously record the
sense entertained of the valuable services rendered by Mr. Francis.

¢ It will have been seen that by the use of stoneware tubes, suggested
by Mr. Francis, instead of brick sewers,* a saving in one year of upwards
of 2,600/. has been effected to the owners of property; whilst great
economy in time, and saving of risk to life and property, bas at the same
time been secured.

“ The attention paid by Mr. Francis to the formation, under the pro-
visions of the Sanitary Act, of private drains, where such ‘have not
heretofore existed, or have been inefficient, and thereby to secure im-
proved drainage in districts where, by the want of it, the health and
comfort of many, especially of the poorer classes of the community, 18 so
likely to be affected, has been such as to merit the high approval of

your Committee. “ On behalf of the Committee,
(Signed) “ Aper. Heywoon, Chairman.”
There can be no doubt but that * weirs’ are objectionable on a

SR

- * It will be a mistake to suppose that Mr, Francis is the inventor of earthenware or
stoneware tubes; credit for their succesaful application and use (as recommended in
the earliest sanitary Reports drawn up by Edwin Chadwick, Esq., C.B.) 1s due to
him, Mr. Francis, but not for their invention.—R. R,
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river which passes through a densely-peopled district, especially where
they back up the water so as to prevent drainage; but the great evil
is, making natural streams the recipients of sewage. Removing these
weirs and arching over these streams will not be improvements, but |
the reverse, if the waters are still allowed to be contaminated with the }'
sewers, It is, however, gratifying to find that the Committee *“are of
opinion that the difficulties, however great, will ultimately have to
be grappled with, as the evils which result from their existence (the
weirs) are continually inereasing ; and, in consequence of the rapid
extension of the use of water-closets, instead of providing privies and
ash-pits or cesspools, will soon become intolerable.” . . . . “Your
Committee, however, feel that the economieal part of this question has
not yet received a satisfactory solution ; and they can only watch with
interest the operations and experiments that may be elsewhere under-
taken.”

Dr. Playfair, in a Report made in 1845, has estimated that ““in §
Manchester and Salford there are 3,147 deaths annually in excess; §
and of these, 1,908 are those of adults above 20 years of age.”” He
also states, ““ the total annual loss of money, the value of adult pro-.
ductive labour in Manchester, is 676,890L ; while, in Salford, the:
annual loss amounts to 200,5640L"” And he further states, * By the
calculations, the data of which I have also given, in order that you,
may yourselves determine their proper value, 1 estimate that Manchester
and Salford lose every year, by their preventible excess of deaths and!
sickness, and by the premature termination of adult life, a sum no)
less than 981,189L.” This is an estimate almost too enormous to con--
template ; and if a small per centage only on such a sum can be realized,,
the necessary works of improvement need not, on the plea of cost, be:j§§
one day delayed. But all experience teaches that the proper application:
of sewage refuse will yield a clear income over and above the cost of the:
necessary works and management, as see the following analysis :—

« On October 2nd, 1845, the river Medlock, according to the analysis:§
of Dr. R. Smith, brought down the following substances; and there:
is no reason for supposing that they were on that day in unusuall
guantity.

Per diem. | Per annum.
Cwt, Tans,
. 5 : . . . 178 3,200
St il A ool o dhmsanail RS g 257 4,600
Lime . . . . 940 16,900
I'I'IEI-E"EEEH. 1 . . . » . . 0 ;I:..Eg
Phusphoric acid . . o . - ﬂ?é i,égﬂ
Silica (solution) . . . . . . . .l?'n3 ‘ i
ﬁlumina {dittﬂ) ' . - = . ® " l E ﬂ:]“
Oxide of irvon . . . . . i ¥ . -ﬁ-l g2l
Sulphuric acid . . . > 3 . s 5 _r~l 5, P
ch]:{jl‘irl'& " L] L] [ I el - - ® L) IIJI. 2 , ?ID
Organic matter, 1,335 cwt,, containing 6 per cent. of P
nitrogen; ur . . g . . . 1 80 Eajﬁﬂﬂ
Jusoluble matter, chiefly silica, alumina, and iron . . , 866 :

« [t will be noticed that five of the most valuable substances for agri--
cultural purposes, viz., polass, soda, silica, phosphoric and sulphurice
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acids, are here contained in greal abundance, which now run to waste.
"The Irwell probably brings down twice as much as the Medlock of all
these substances.

% The phosphoric acid at present brought down by the Medlock alone
is sufficient to supply 95,000 acres of ordinary wheat crops, 184,000
acres of clover, 258,000 acres of potatoes, or 280,000 acres of oats.
The silica in solution in the waters of the Medlock would supply
50.000 acres of wheat, and the other elements would respectively supply
a still larger extent of cultivation.” The whole refuse of the districi
would, if applied, supply the vital principles of manure to 285,000 acres
of ordinary wheat crops, 552,000 acres of clover, 774,000 acres of
potatoes, or 840,000 acres of oats, and the silica in solution in all the
waters of the Medlock and Irwell would supply 150,000 acres of
wheat, &e.
Such are a few statements relative to this most vital question. There
is economy in improvement, there is a large income to be derived from
er works, and there is present sickness, misery, death, and heavy
poor’s-rates in mneglect. How long should the Committee of the Cor-
poration of Manchester continue to * watch with interest the ope-
rations and experiments that may be elsewhere undertaken ?”

The information contained in Appendix B, will show the result
of the cesspool system carried to the greatest ossible pitch of
perfection. It may be summed up as costly in tEe first instance,
troublesome, offensive, and dangerous to Liealth in use, and in
every respect inferior to a proper system of tubular drainage.
Manchester, Salford, and Liverpool have each a cesspool system,
most rude and imperfect as compared with that of Paris, and con-
sequently more costly in management, and likely to be more
dangerous to health. The cesspool system serves this purpose;
refuse is retained until it ferments anti)r passes into the dwelling-
houses gases of the most destructive kind, and the whole matter
which would silently, at once, and without cost, float away in
tubular drains to some prepared outlet, must at great inconvenience
and cost be removed by human labour at intervals. Cesspools
are dangerous when full, but when empty much more so, as
there is a larger area, in the foulest sides and bottom, for
evaporation, and a larger reservoir for deadly gas.

Arpenpix B.

—_—

Tue CrssrooL SYSTEM IN PARIs.

[Being on Extract from a Paper drawn up by Thomas Webster
Rammell, Esq., Civil Engineer and Superintending Inspector.]

It is the practice in Paris to dispose of all the solid refuse of the
houses, with the exception of frecal matter, by depositing it in the streets
at night, whence it is removed between midnight and dawn by the
scavengers. During all this time, however, the heaps are carefully
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turned over by the chiffoniers, a considerable body of men, to whom all
sorts of odds and ends, such as bones, bits of bread, rags, old pots, broken
bottles, &c., &e., have a marketable value. t)

A great portion of the fluid refuse, including principally water which
has been used for culinary or cleansing purposes, is got rid of by means
of open channels across the yard and the foot-pavement, which convey it
to the street gutter, along which it flows until it falls through the nearest
gully into the sewers, and ultimately into the Seine. If produced in the
upper part of a house, this description of refuse is first poured into an
open shoot branching out of the rain-water pipes, with one of which
every floor is usually provided. TIron pipes have been lately much
mtroduced to conduct it across the foot-pavement ; these are laid level
with the surface, and are made with an open slit of about one inch in
width at the top, to afford facility for cleansing them. During the busy
parts of the day there are constant streams of such fluids runnin
through most of the streets of Paris, the smell arising from which is by
no means agreeable. In hot weather it is the practice to turn on the
puh&ic stand-pipes for an hour or two, to dilute the matter and accelerate
its flow.

With respect to feecal refuse, and much of the house slops, particularly
those of bed-chambers, the cesspool system prevails universally in Paris.
These cesspools are of two sorts: 1. Fixed or excavated cesspools;
2. Moveable cesspools.

In early times the excavated cesspools or pits were constructed in the
rudest manner, and cleaned out more or less frequently, or utterly
neglected, at the discretion of their owners. As the town increased in
size, however, and as the permeations necessarily taking place into the
soil accumulated in the lapse of centuries, the evil resulting was found
to be of grave magnitude, calling for the most prompt and vigorous
interference on the part of the authorities. It appears certain that prior
to the year 1819 (when a strict ordonnance was 1ssued on the subject),
the cesspools of privies were very carelessly constructed. For the most
part they were far from water-tight, and very probably were generally
intended to be so. Consequently, nearly the whole of the fluid matter
passed into them drained into the springs beneath the substratum, or
became absorbed by the surrounding soil. Not only this, the basement
walls of the houses become saturated with this matter, and thus, by
evaporation, the atmosphere, more particularly in the interior of the
dwellings, became loaded with poisonous exhalations.

The moveable cesspools consist simply of tanks or barrels, which,
when full, are removed to some convenient spot for the purpose of their
contents being discharged. This form of cesspool, though not leading
to the contamination of the soil naturally induced by the fixed cesspool
system, may occasion many offensive nuisances from carelessness in
overfilling, or in the process of emptying them.

The cesspools vary considerably in foulness, and it is remarkable that
those containing the greatest quantity of water are the most foul and
dangerous. ‘This is accounted for by the increased amount of sul-
phuretted hydrogen gas evolved; and is more particularly the case
where, from their large size, or from the small number of people using
the cesspools, much time is allowed for the matter to stagnate and de-
compose in them. Soap-suds are said to add materially to the foulness
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f the cesspools. The foulness of the cesspools, therefore, would appear
be in direct proportion to the cleanly habits of the inmates of the
ouse. Where urine predominates, ammoniacal vapours are given off
in considerable quantities, and although these affect the eyes of those
posed to them, and the nightmen suffer much from inflammation of
ese organs, no danger to life results. The inflammation from this
use is often sufficiently acute to produce temporary blindness, and the
en are thus thrown out of work for days together.

Places of Deposit for Matter withdrawn from Cesspools.

The present produce of the cesspools of Paris amounts to between
600 and 700 cubic mdtres a-day. The principal, and until a few years
ago, the only, place of deposit for this matter was the Voirie of Mont-
foucon. M. Jules Garnier, in his  Visite & Montfaucon,” says, ¢ For
more than nine centuries Montfaucon has been devoted to this purpose.
It was there that the inhabitants of Paris were in the habit of depositing
their filth before the walls of the capital extended beyond what is now
the Quartier Central. The distance between Paris and Montfaucon
was then more than half a league.” At Montfaucon the solid portion of
this matter is manufactured into a dry manure, called, from its peculiar
appearance, poudrette. 'The basins belong to the commune of the city,
who have been in the habit of farming them, together with their con-
tents, for periods of nine years, to the highest bidder.

The produce of this sale has increased enormously of late.

Franes. Sterling per Annum.
In 1808 the sale was effected for 97,000, or about £3,880
In 1817 Fir o 73,000 iy 3,000
In 1834 A i 165,000 S 7,000
In 1543 e o' 525,000 5y 21,000

The proceeds are of course appropriated by the commune.

There appears, however, to be some disposition on the part of the pro-
prietors of the houses to claim a property in the soil after it is deposited
at the Voirie, and to the proceeds of the sale; and I have been informed
that, at the next letting, it is probable that they will take measures to
try this question of right.

In addition to the manufacture of poudrette, a considerable quantity
of ammonia is extracted from the liquids, about one-third of the whole
being passed through some chemical works for the purpose. The right
of extracting the ammonia is farmed at present for 3,200/ per annum :
this farm-rent belongs to the Fermier- General.

Increase of Matter in the Cesspools, and proposed Mode of dealing
‘with it.—The rapid increase of the quantity of matter in the cesspools of
Paris, with the proportionately increasing expense of extracting and
removing it, has during a long series of years engaged the serious
attention of the authorities, and many experiments have been made with
& view to arriving at some plan for arresting or reducing the evil.
- Although none of these experiments have as yet realized any adequate
practical result, it might be interesting to give a few particulars on the
subject of them, which at least will convey an idea of the magnitude of
" & now admitted evil resulting from a faulty principle, and the difficulty
" of framing any amendment upon a bad principle which shall not lead to
other evils almost as intolerable as that it was intended to avoid. The
whole of these observations and experiments tend to show that half
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measgures of cleanliness are almost worse than useless; and that efficient il

drainage and water-supply must necessarily go hand in hand. o)
Cubic Métres,
In 1810 the total quantity deposited in the basins of el
the Voirie amounted to . « o w0 w2 s 0 . 50,151 $
In 1811 the quantity was .. o o, W i w0 40,545 S
T 18RBLm bl rumeeqenns savlvng.o: siune theaksflue 04039850

Giving an average for the three years of. . 49,877

The quantity, as before stated, at present conveyed
to Montfaucon and Bondy amounts, according to
M. Heloin (a very good authority), to from 600
to 700 cubic métres daily, giving, in round num-
bers, an annual quantityof . . . . ., . 230,000;

and showing an increase in 26 years of very nearly 400 per cent.

In 1835 the Prefect of Police and the Prefect of the Seine callediff
together a Commission to consider this subject in connexion with thed
removal of the Foirie of Montfaucon. In a Report drawn up by certaim
members of the Commission, MM. Labarraque, Chevalier and Parentd
du Chatelet, the principal causes of this increase are stated to be :—

1. The improvements introduced in the construction of cesspools, by
which all leakage into the sheet of water beneath the ground, which pre
vailed almost universally before, is prevented.

9. The more common use of water-closets, constructed after thedl
English principle, which require water to keep them clear, and thes
greater quantity of water at command by reason of the pipes of the Cana
de I’Ourcy.

3. The increased use of baths in private houses, in consequence of thes
more moderate price at which they are supplied.

The Report states,—

¢ The expense of emptying the cesspools has increased for some yea
past in a remarkable manner, and everything proves that it will increases
more and more, without its being possible to assign a limit where it wil
stop-
‘ In large mansions, where numerous servants are kept, we ﬁq i
already foreshadowed the future state of the cesspools generally. It is
not at present as formerly, every four or five years that the cesspools o
these houses are emptied; now the operation is performed two or threes
times in the course of a single year, and in some of them the liquids
form nine-tenths of the matter extracted.”

Euxpense of the Cesspool System compared with that of Tubula
Drainage.—I now turn to a consideration of the expense of the cesss
pool system, as carried out in Paris, and the probable expense of ¢
similar system, applied, in an equally perfect manuer, to London. 1l
shall then proceed to compare the expense of the cesspool system withh
the estimated cost of a system of tubular drainage as set forth in thes
First Report of the Metropolitan Sanitary Commission ; and afterwards
very cursorily consider the advantages, in an economical point of views
of substituting, in Paris, the latter, a system of drainage for the cesspooe

system at present in operation.



on the Township of Browghton. 33

The first point to determine, in making these-calculations, is the

ual cost per head of population of the working of the present cesspool
ystem in Paris, :

The daily quantity of matter at present withdrawn from the cesspools
f Paris is, as before stated, between 600 and 700 cubic métres ; which
yill give, in round numbers, the annual quantity of 23[],0(}9 cubic
netres. At the average price of 9 franes per cubic métre, th}s would
avolve an expense of 2,070,000 francs (82,8001 ater_ling), which sum,
would appear, is paid every year by the house-proprietors of Paris for
ne extraction of the matter from their cesspools, and for its transport to
e Voirie.

Dividing this annual quantity of 230,000 cubic metres by the number
i the population of Paris (945,721 individuals according to the last
ensus), we have 243 litres only as the annual produce from each indi-
dual. The daily quantity of matter (including water) passing from
ich person into the cesspool has heen before stated to be 14 litres (3'08
ints), or 638 litres annually. The diserepancy between these two

antities, wide as it is, must be accounted for by the fact of a large
roportion of the lower orders in Paris rarely or ever using any privy at

ard by allowing for the small quantity of water made use of in the
ivies of the inferior class of houses. There can be no doubt that this
tter quantity of 1% litres daily is very nearly correct, and not above
€ average in houses where a moderate degree of cleanliness is
served. This proportion was ascertained to hold in the case of some
irracks in Paris, where the contents of the cesspools were accurately
easured, the total quantity divided by the number of men ocecupying
€ barracks, and the quotient by the number of days since the cesspools
ad been last emptied; the result showing a daily quantity of 1% litres
om each individual. The correctness of this estimate too has been
mfirmed, as M. Heloin assured me, by the experience of the Cam-
gnie Richer in the case of private houses,

It has been already stated that many houses in Paris have two or
ree cesspools each, placed to suit local convenience in different parts of

€ premises.  Supposing the average number to each house not to

ceed 11, and the cost of each cesspool to be 181, sterling, we shall then

I¥e a capital of 27/. sterling per house sunk in works of construction of

88pools.

Adopting, then, these calculations of the number of cesspools to each
use and their cost, and allowing only the small quantity of 1% litres
08 pints) of matter to each individual, the annual cost of the cesspool
#tem in Paris per house containing 24 persons (the average number,
eording to the census of 1817) would be: for instalment of principal
d interest, at five per cent. upon capital sunk in works of construction,
xead over thirty years, 1 12s.; for extraction and removal of matter,
fAls.; making a total annual charge of 77, 3s. per house of twenty-
BFinhabitants ; or 6s. (nearly) per inhabitant.
Bupposing a similar system to be applied to London, and allowing to
€h house eight inhabitants, and one cesspool of half the capacity of
P8¢ in Paris, and costing 9., the matter daily passing into it being
fited to the same quantity of 1% litres per head, the annual cost would
88 follows :—TFor instalment of principal and interest at 5 per cent.
€ost of works of construction spread over 30 years, 10s. 84. ; for ex-

[167.] 3



e

LA SRR b e

e

. officers of the Metropolitan Commissioners of Sewers, who may be &8

34 Report to the General Board of Health, !

traction and removal of contents of cesspools, 11 17s.; giving & tots
annual charge of 21, 7s. 6d. for every house, or 6s. nearly for every e ot
inhuabitants. f
Upon the basis of the estimates given in the First Report of the Metr ;
politan Sanitary Commissioners, the cost for works of construction of
tubular system of refuse drainage, may be set down at the rate of 4. 3%
per house of eight inhabitants; the annual charge of which, upon o
principle of paying off principal and interest at 5 per cent. in 30 yea
would amount to 5s., being little more than one-tenth of the estimatif
cost above given for a similar house, under the cesspool system.
should be observed, however, that in the case of houses situated in log®
districts, where, in order to effect the discharge of the refuse at a sufl§f
cient distance from the site of the city, it would be neceseary to pumpy
up by engine-power, an additional charge, amply covered by a rous§
estimate of 2s. per house, must be reckoned upon. But even allowi
the extra charge for pumping, a very considerable pecuniary balang
amounting to more than five hundred per cent. would be found to
due to the tubular over the cesspool system of drainage.
In order to test the accuracy of these estimates 1 will now refertff
evidence recently given before the Board of Health, by three of §¥

posed to have had the greatest practical experience on the subject.
Mr. Lovick, the Surveyor for the W estminster District, gives the ci
of a block of nearly 1,200 houses, of *a medium middle class,” in
near Earl-street, and he estimates the entire cost, public and privates
a system of tubular drainage, including water-closet pan, &c., at at'ff’
4l. 8s. per house.
Mr. Grant, the Surveyor for the Surrey and Kent District, states
the case of a block of 44 houses, of about 157, rental, the estimated @
of tubular drainage, exclusivé of pans, traps, &e., at 1/. 18s. per how
i1 another case of a block of 23 houses, at 17, 19s. 8d. per house:
another block of 46 houses, at 11. 8s. 93d. per house; and in 2 foll
block of 46 houses, at 14. 8s. 104d. per house.
Mr. Gotto, Surveyor for the Holborn District, in the case of a ti§
of houses of the inferior class, covering an area of about 0 acres,,
situate in Goulstone-street, Whitechapel, estimates the whole cos
rivate drainage, including the fitting up of existing cesspools, ¥
closet with stool cock, and kitchen and yard sinks complete, at 31.2s..
per house ; and the proportion of the expense of main sewers at l [. 954
or house ; making a total of 4l, 11s. 9d. per house. Exclusive o
cost of Alling up the cesspools, however, \he cost per house would 1t
private drainage, 11. 9s. T4d. per house, which, added to the propw
of expense of public sewers (11.9s.), would give 9. 18s. T4d. per b
as the whole expense of a system of tubular drainage.

These cases, coming from the quarters they do, will, I think, b
ficiently corroborative of the liberality of the estimate mpon whi
have argued in preceding paragraph, of 4l. 3s. 6d. per house i¢
ordinary class, for the Jaying down of a system of tubular drainage

Kven this, hewever, does not represent the full difference 118
expense of the two systems. The cesspool does not TeceIve the:
that has been nsed for cleansing and cnlinary purposes, nor the su®

waler of the streets and houses, and sewers. Sewers and drainss¥
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till to be provided to convey away this portion of the liquid refuse.
While with the tubular system of refuse drainage, the same channels
hat carry away the fiecal matter from the houses are open to receive
he fluids derived from the other sources that have been mentioned,
ind one outlay, one system of pipes, one staff of superintendents, will
arve for the accomplishment of buth objects.
Let us now see whether the tubular system of drainage, the abstract
tuperiority of which I will suppose to be admitted, might not even at
iis time be applied to Paris, not only without inflicting any increased
harge upon the inhabitants, but even with a positive saving to them of
considerable portion of their current outlay for the extraction and
Femoval of the contents of their cesspools. For this is the only point of
siew in which the comparison may be instituted with any chance of a
yractical result, in the case of a town already fully provided with a
stem of cesspools, however vicious and inconvenient that system may
fhave been shown to be. The outlay upon works of construction having
ready been undertaken and liquidated, it would not be a sufficient in-
Jlucement to the people of Paris to adopt a new system, to tell them that
fheir money has been badly expended, and that, for a less sum, they
night now construct a tubular system of drainage, which would render
heir cesspools unnecessary for the future. In advocating a change of
gystem to practical men, we must start from the point at which we
tand, and it is of importance to show that the absolute current expenses
ittaching to the existing system, might be made sufficient for the substi-
Jution of all works of construction necessary for the improved system, as
vell as all annual charges for the working of it; and if in addition it
an be shown that a balance will then absolutely remain in hand at the
nd of each year to be carried to the credit of the new system, we offer
in amount of inducement, both in increased cleanliness and comfort,
ind in pecuniary gain, which few rational men would refuse to listen to.
il I propose now to show (adopting a very rough estimate), that it would
be perfectly feasible to establish a system of tubular drainage in Paris,
0y the economical use of an annual income, much under the amount at
sresent expended by the inhabitants in the extraction and removal of the
Fontents of their cesspools.
) [}h& Eannual amount so expended in Paris is, in round numbers, over
82,0001
4 In forming an estimate of the probable cost of laying down a tubular
g¥stem of drainage in Paris, as founded upon the foregoing estimates, it
ht be proper to bear in mind a fact already incidentally referred to,
. that as the houses in Paris are much loftier than those in London,
Jud the average number of inhabitants to each much greater, the average
‘Extent of mileage of any sewers or drains to be laid down for their use
Would be proportionably less per head. Accordingly, we find that the
ifea of Paris is only about one-fourth that of London ; or, in proportion
opulation, one-half. The force of this position would appear to be
obvious that it seems necessary to do no more than make a very
sual reference to it, the more particularly, as in the general calculations
ik am about to make, I do not intend to take advantage of it for the pur-
‘JPose of reducing the estimate of cost of the application of the proposed
Bystem.
I shall assume, then, the cost for works of construction in Paris,
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where the houses average 24 inhabitants each, to be after the same rat
per head as in London, where the houses do not average 8 inhabita i
each ; namely, about 10s. 6d. per head, or 12. 12s, per house. Thiss
for a population of a million, in round numbers, wounld give a gross out
lay for works of construction of a system of tubular drainage of 525,000 4]
or, including a long length of outfall pipe, say of 600,000L ; the annuay
interest of which, at 5 per cent., would be 30,000L. Snpposing that 11
the case of one-third of Paris, engine power would be required for &
purpose of pumping the refuse, an fadditional sum of 5,000L* (whicd
experience would show to be more than ample) may be allowed for i
Adding to this 5,0001. for charges of manag&ment: the whole annu
expense of removing, by means of a system of tubular drainage, tht
refuse of Paris beyond the boundaries of the city to a spot where ii
accumulation would not create a nuisance, would be 40,0001., whic!!
being deducted from 82,8001, the actual cost of the working of the p
sent cesspool system (apart from the cost of works of constructiom
would leave a clear balance or saving of more than 42,0007 a-year.
The above calculation is founded upon the present cost of the workirs
of the cesspool system in Paris. It should be borne in mind, howeves
that of late years this cost has been constantly on the increase (to tl
extent of nearly 400 per cent. in the last 36 years), and that there
every probability of its still increasing, without any assignable limit.
this view of the case, the saving to be eflected by a timely application

the tubular system becomes proportionably more imporiant. As it

additional eircumstance tending to favour the adoption of a tubular sy
tem of refuse drainage in Paris, it should be borne in mind that most:§
{he houses are already provided with pans upon nearly every floor, ¢

with the pipes necessary for conducting the matter below the basemeni.,

the only matter of private works remaining to be effected, supposing tif
public works to have been completed, would be to divert the pointi
discharge of these tubes from the existing cesspools to the main arte

of the system of drainage so laid down in the streets. The refuse wou 4

thus on the instant of production be put in course of conveyauce 78 |
distance from the town, at the rate of probably about 3 miles per ho
instead of stagnating and fermenting as at present for months togethif
until removed by a complicated, laborious, costly, and offensive procedh

From the facts detailed in the above description of the cesspool systid
of Paris, we may conelude,—

1. That this system, to be well carried out, requires, both im
works of construction and in those of extraction and transpor
{he fiecal matter; most comprehensive and detailed regulatios
involving wide-extended supervision, and constant, minute, &
difficult mspection, to ensure their obseryance.

9. That with the most perfect regulations and supervision, and
application to the purpose of machines constructed upon scientd
principles, the operation of emptying a cesspool is still a nuisats
not only to the inmates of the house to which it belongs, bus

* | suggest this item of expenditure merely to be on the safe side; though, frod
general observation of the site of Paxis, I think it more than robable that the dran
of even the lowest parts of the city might be discharged at & point down the valle
the Seine, suficiently remote for sanitary ]mrwsm, by natuial means only. Paris

this advantage over London, that it is placed above the influence of (he tide—~T. VW&
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those of the neighbouring houses, and to persons passing in the
street; and thata place of deposit being necessary for the: matter
extracted, the system unavoidably entails a wide-spreading and
most disgusting public nuisance upon some point or other of the
environs of the city where it is adopted.
3. That the cesspool system presents an obstacle to the proper ex-
tension of the water supply, and consequently represses the
growth of habits of personal and domestic cleanliness, with all
their immense moral results ; and that in this respect it may be
said to be inconsistent with a high degree of civilization of the
masses of any community.
That, compared with a tubular system of refuse drainage, it is
an exceedingly expensive mode of disposing of the fiecal refuse
of a town, so much so, that even in Paris the existing cesspools
might be abandoned, and a system of tubular drainage substi-
tuted, for a considerably less annual sum, including interest for
capital sunk in works of construction, than is now spent in emp-
tying the cesspools; whilst viewed in connexion with the whole
subject of town drainage, it is seen to involve an expense at once
serious and altogether useless and unnecessary.

3

Remarks.—The extraet furnished from Mr, Rammell’s report
n the cesspool system of Paris is worthy of serious attention,
because, rightly considered, many errors may be avoided in the
onstruction of new works. The French engineers have carried
heir system (the construction and management of the cesspool)
0 its utmost state of perfection; and the results are shown to be
expensive, inconvenient, and dangerous to the inhabitants. A
ude and most imperfect deseription of cesspool prevails through-
out the distriet in and around Manchester; and it is because
many persons in authority consider a perpetuation and extension
of this system necessary that I have entered upon the question
in this Report.* The authorities of no other large town have
adopted tubular drains to the same extent as the énrpnmtion of
Manchester, Their utility has been fully tested, so that no ar-
guments are needed, as in other places, to urge their use; it is
even acknowledged that “ intercepting sewers are necessary,” and
must, “ sooner or later, be constructed:” but there is a demur as
to applying them at once to the fullest possible extent, To con-
struct a system of intercepting sewers, capable of conveying the
Wwhole of the refuse from Manchester, Salford, Broughton, Flulme,
Chorlton, Ardwick, Rusholme, and the adjoining townships would
probably cost about 100,000L, which sum of 100,0001., at 5 per
cent., represents an annual charge upon the whole property of the
district of 5,000L% At present the partial and imperfect removal
| * The Committee of the Manchester Corporation speak in their report of  the rapid
mg:; :-.:F the use of water-closets, instead of providing privies and ash-pits, or cess-
i 1 An annual payment of 50001, levied over the district to be benefited, viz., Mum:heale;

;'-_Htllmf. Chorlton, Ardwick, Beswick, Openshaw, Cheetiam, Salford, Broughton, Pen-
Aleton, Rusholme, Moss-side, &c., would not exceed one balfpermy in the pound,—R, It-
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of cesspools and middens from part of Salford and Manchester
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alone costs about 6,0001. per annum, irrespective of all that " :
8

g
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paid by private individuals, which, directly and indirectly, is many"
times this amount, and the rivers and streams are polluted to A 4 .
extent unprecedented in the history of the world. The Seine, |
where it runs through Paris, is comparatively pure, so that 1"';,
water is capable of being used for washing clothes, and most of 1,
the public baths float upon it. The rivers running through Man.
chester may, for the sum named, be restored to a similar or evenal
more perfect state of purity.

In calculating on the annual expenditure of 5,000Z., no credit isaf ,
taken for income from the refuse ; but most assuredly one may e |
obtained, and the amount will depend upon the care and skill withy|,
which the manufacture of the manure, or its application fo
land, is carried out. It is not stating more than facts will suppo £1 E
to say that at least the interest upon the capital may be paid aty,
once by the sale of the manure. But thisis a question private:
enterprize will soon set at rest, if public bodies refuse to entertaims
it. Apart, however, from any such question of income, the purifi-
cation of the rivers, streams, and watercourses flowing through
Manchester must sooner or later be undertaken, even if the cost of
accomplishing the work should be estimated at a much higher
sum than is here put down; and as the local authorities seem te:
be fully aware of this fact, the sooner such works are commence I
the better will it be for all parties; publicly to execute hundred
of innocent people, annually, would be a sight to fill all mindg
with horror. In the progress of civilization, death, caused by
preventible contamination, will be regarded in some such light. -

The great inconveniences and evils arising from a system oW
cesspools may be summed up as follows :— o

1st, Thueir Cost.—Many cesspools in Paris have cost froms |
3007 to 500L in their construetion; such, however, serve fou |
|
|

f
0
l
;
s
l
i

several houses. On the other hand, we find that both in Parit
and in this country single houses have several cesspools; and it 1}
probably taking a fair average to say that, where the ceﬁs&n
system 1s adopted, such will cost each house much more
drains, and the cleansing of cesspools is an ever recurring annts
expense, |

9nd. Tee EviLs ARISING FROM THE USE OF Crssroors.—ll
cesspools are made perfectly water-tight, as in Paris, they muss
be capacious to retain the fluid refuse of many weeks. Fermentas
tion and evaporation is constantly taking place, and this increases
with age, and the gas forces its way into the surroundiag
atmosphere to the injury of those who breathe it. If cesspools ari
made, as in this country, porous, the refuse saturates the subsois
poisons the wells, and also evaporates into the atmosphere.

3rd. CEsSsPOOLS MUST BE EMPTIED AT INTERVA Ls.— 1 his pI
cess is most dangerous to those employed upon 1t, as also to th
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‘nhabitants of the house. The corrupt and foul liquid is dis-
turbed, a concentrated gas 1s liberated, and in Paris men have
fallen dead as if struck with lightning. The same fatalit has
taken place in this country m cleansing foul cesspools and large
sewers, which are, in fact, * lengthened cesspunls."

Such are a few facts connected with covered cesspools. The
ollowing remarks apply to open middens and cesspools, as con-
nected with cottages :—

Ist. The privy and cesspool, as at presented constructed, are
crowded into some space which could be much better occupied by
the poor resident, Frequently they are placed beneath a sleeping-
room ; and generally some of the sitting and bed-room windows,
if opened, must open upon or over the midden. The unanimous
evidence of medical men proves that such a state of things is
powerfully promotive of fevers and other similar diseases, and my
own personal inspection has invariably shown the largest amount
of disease, vice, and crime in the vicinity of the filthiest places.

9nd. Privies and cesspools not only occupy useful space, but
they cost much more than useful drains. A privy and cesspool
of the lowest class does not cost less than 10Z, and frequently
more. A perfect system of drains may be laid down, com lete,
at a cost varying from 15s, to 30s. each house, and an e ective
soil-pan for about 30s. These will be self-acting. The cottage

rivy will require an annual expenditure of from 5s. to 20s. to cleanse

it: no such cost will be incurred by drains and soil-pan closets,

3rd. It is found impossible to erect privies for all the houses in
a town, but each room may be drained effectually, and each
cottage may have a soil-pan water-closet.

The facts may be put as follows: The liquid refuse of the
largest house will pass away completely througha drain four inches
in diameter: the solid refuse, ashes, &c., the produce of one day,
may probably be contained in a small box, which will, in fact, for
many houses, hold the produce of several days, or evena week, and
with a properly organized staff of scavengers, as in the west end
of London, in Parisgenerally, and for many of the public buildings
and offices of Manchester, all the refuse of this description may
‘be removed at short intervals. By this plan the minimum of
“space is required, and the least possible nuisance is experienced.
With cesspools and middens the facts are, first, large stowage
‘room is required, and, second, a monster nuisance is at all times
present ; for emptying the cesspool or removing the midden is not
cleansing, it is actually creating, for the time, the maximum of
nuisance. In the one case the refuse, if removed by drains, is
innoxious ; in the other case it becomes dangerous to the highest

ossible degree, because retained.

The following estimate is appended, not as a rigidly accurate
document ; much previous labour and local examination 1s re-
quired to draw up such a one; but I believe the sums named will
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be reduced by such an examination. My objeet is to point out
and indicate the maximum cost of such works; it will be for the
local authorities to devise and to execute them., The price per
lineal yard is caleulated to cover local difficulties in tunnelling,

Estimated Cost of Intercepting Drains for Manchester, Salfo
- and the District, '
£. 5.

Main outlet sewer, from the site of old Hulme Hall to
the banks of the river Irwell, half-a-mile below
Throstle-Nest Paper Mills . . . . . . . . 11,000 0 s

Intercepting tunnel sewer, on the line of the river
Medlock, from the Ashton Canal, near Holt Town
Reservoir, to the siteof Hulme Hall . . . . . 29,040 0 «

Intercepting sewer along the line of Corn Brook from
Burgess Villa, near the London and North-Western
Railway, to the main outlet as above . . . . . 12,320 0

Intercepting sewer, from the mouth of the river Irk to
the site of Hulme Hall . . . . . « « + .. 8,800

Intercepting sewer along the line of the Irkk . . . . 5,000

Intercepting sewer, for the whole of Lower and Upper
Broughton, into the sewer at the mouth of the river

[ =

TIR s vate a5 it MRt i B s T MG el B0
Intercepting sewers for Salford . . . . . . . . 20,000 O
87,920 0
Add for contingencies, 10 per cent. . 8,792 0 (I
i
96,712 0 |
Works at the outlet,say . . . . . 3,288 0 (
£100,000 0

Total sum required, say

The experience obtained in the use of tile pipes ought to prevem
the local authorities from committing the error of arching oves
any natural streams as sewers. The local surveyor will have n
difficuity in graduating sewers to their work, if the town’s refuse
alone is dealt with. On some of the streams a double line o
intercepting sewers may be required, one line on each side of th
stream. This, however, should be the subject of careful com
sideration when all the facts and difficulties of the case have beer
ascertained. If the inhabitants of Manchester are to secur
health, with commercial prosperity, the works indicated must b

accomplished.
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