works and facts relating to Sanitation in each particular
nd statements which have

Town, and I accordiagly ap
been compiled fromepxtracts, rom reports and from infor-
mation given me by Iwcal Authorities.

I can never-be sufficiently grateﬁxll for the kindness

which Mr. Rawlingon's introduction ensured me at -

most of the Towns under report, or for the very

liberal manner in which I hﬁbeen supplied with printed” .
e S

reports, plans, maps, etc.,

My especial jhan.
Borough Engiffeer of Liverpoal, who

copies of his own and 3’[‘@011’ :
~ om all other matters conperni: “the, 3
tration of that City. . &5 :

I am also much indebted to Mr. Till and, X
Birmingham, to i f Leeds, to Dr.l%?

Newlands; the
ishe

Mr. Filliter o
Mr. Lynde,, of Manchester, 0 Mr. MacPherson 0
burgh, who gave mo Dr. Lit
the Sanitary state of that City,
especial manner todDri)?m:odnleé of Glas,
are partioularly valuable, to-1: ..
of nga.nsea, toy Mr. Latham of Croydon; a& well
other gentlemen with wiiom Iwasbrought in ool
The literature pertaining to Sanitation, embpd

" varied experiences of all the mast skilful

Officers of Health in t!l:ie Ui:;xgdw%ﬁ;? e
incalculabl eater value if 1 W& ol
:;)(;e, and i{ sggms 40 mesto ba,a matter of ]regret that ¢
such reports are not for arded to & centra

tribution not only %0 other Towns 1B

: e
to the Colonies, as at gresent ¥ueJ are beyond ¥1o k-
of the public, being only cwoR ted hwm trl:'el‘r :
of the particular Munioipality. to ¥: y TOlOF..

In this sketch I
those lessons 1 bave

w, whose reports

it

=

“"Lhich, in my opinion, diseage may be entailed on a people

e Careik; sal 1o 4a ]

d Dr. Davies |
a8, m fi‘i’,’

ok af i)
.,
W"f 5

would' be’ Qf.%‘gk

NHRCH] A e
L mid&ens 68

~_§have to be periodically cleaned
#4as they necessarily entail the accumnlation of nightsoil in

: 8
ore especwlly applicable to Indis, and shall venture to

-§ake suggestions regardin% those points which seem to,
‘o might be advantageousty entertained - for adoption in.

I.wonld premise, however, lest it should be thought
Rat T at all depart froam matters more immediately
nnected with my. profession 1n giving an opinion a8 to
| tain details of Sanitary Engineering thab I would ask
or indulgence on the plea'that as the origin of certain
hiseases 18 undoubtedly to be traced to the faulty con-
sruction of Workg of Sewerage, etc., L, a8 g Health Officer,
st hié Hedsinarily interested in seeing, and should fail
ty if I did

§ my d riob see, that all those avenues through

ommitted to my charge are efficiently defended in the only
way I beligve they possibly can be, in the introduction of

% Bhose works which, if constructed on true hiygienic and

ommon sense principles, are among the greatest blessings
ineering science has conferred upon communities, bub
hick prove the entire reverse if the principles I allude to

*

Viewing-then the question of Sanitary Engineering as
L border Iand in which Engineers and Officers of Health
bre both equally interested, and in which they may both
freely express their opinions, ‘T would state my con--
viction that any system must fail if it is not universally
fadopted in the mhabited place to which it is applied.

TIn Manchester, Liverpool,” Birmingham, ete., only a
portion of the houses are fitted with water-closets. In
the remainder, and in Manchester, (where the Corporation
Nsoourages their use,) in the larger portion there are
] ds, or receptacles both for nightsoil and ashes,
which are in my opinion doubly ‘objectionable, ag, they .
at a great expemse; bub

the vicinity of human habitations, are sources of danger,
however carefully constructed or veritilated they may be.
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As far as T can see, wafer i
cer . -Carriage appears
existing circymstances, the most convgnient o b?' under

the removal of all refuse from large Towns in England;

. I'will not in this paper discuss the question. <
in India it would not be hetter to vexclu%‘;“ggfl’tsoil
gether from the sewers, but, on the supposition th

the above conditions are fulfilled and that g otk
closet system has been determined y g‘I
works of Main Sewerage to be‘eﬁ'ecti‘ré 7
embrace the following points, which have been

expressed by Mr. Newlands, the Borough nginneercisely
Liverpool, in his Report ot" 18 b E oer of
fromrg;,—-’ P 48, that I.copy:thiess
First.—The removal in covered -conduits from the i
lands adds “and of streets” but thmni ?ll)ge]::ntz;.og'ﬁm
capable of suspension or solution in"water, as fast as it is

duced, in such & manner as shall prevent the gemerati P’“‘m i

noxious .
" Secondly.—The perfect underground drainage of the

z hole strata to

such a depth as will keep the lowest parts wbui]dm‘.’ -
. ) from dan'xp, ) P et of the . “?,nggg@ ]
Thirdly —The disposal of the refuse so thet it may not pollute the

natural drainage outlets, the streams or rivers in the vicini

or vitiate the atmosphere, but may be applied to the legiti 2
use of increasing the fertility of the surrounding oo

The first condition, especially in a country like
where the rain only falls during certain months of the
year, would, in my opinion, be best attained by the adop-
tion of the separate syetem and by a strict observance of
the rule that sewers should invariably be laid in straight
lines, and !ll)ﬂe znl of a :‘izl‘la s;leﬁu(iient to remove the sewage
matter, whilst the rainfall should be all
into its natural channels. owed to’ ﬂow awéy :

(R TR

* Since the above was written, § have heard from Dr. Sutherland, that =

wpm:nd m_wmo:lotrhienulrgmhub:rentl\:mmvd E?ﬁmu""f m‘:lwln?: m';:&
P L) K ™ 2 y ‘l‘y‘l m h

dudn!;u' inage, and similar 1 rines on their own account y, and that the Turks are now intro~

The success of such an apparatus woald remuve oneof the objections to s water-closet systan for India

b

.. The towns sewered under the direction of Mr. Rawlin-
gon attracted my immediate attention by the observance:
of the common-sense rule of sewers laid in straight lines.
The introduction of stoneware or earthenware pipes as
‘shainels -for the conveyance of sewage matter has effected
a complete revolution in Sanitary Engineering, and I am
fally satisfied that immense:good would result if Govern-

 While leaving the main sewers to be laid b the En-
M the Health Officer 1éhouldy still see
ﬂﬁ - nerp - tB‘nf (_}bnnection Wituh illhabited hOuseS
no danger to health is likely to accrue. -

The mode of laying the subordinate sewers which seems
40 mp-$obé: hest, 18 The common-sense one which obtains
&t Swangea, and which from the existence of sweepers’
passages would be peculiarly adapted to Bombay. -
. This, to guote from the Report of Mr. Davies, the able

Wodicat -OMoer of Health of Swansea, is carried out as
follows :—*¢ Houses are not drained directly into the main
gewer but into subordinate sewers at the rear of houses .
.of-Aioth. gides of the street. The sewers are easy of
access, and the drainage of back premises is not carried
under the houses. Each house ig connected indepen-
dently with- the subordinate sewer, which is finally con-
nected with the main.” ‘

Perfect ventilation of all the sewers is essentially neces-
sary. I have seen many methods adopted to effect this
most difficuls but all important question. Either as Mr.

i always orders with 80 much success—to quote

gphinfrons Dr. Davies—* by verttilating 'shafts in con-
nection with every manhale along the course of the main
gewer, at an average distance of 40 yards from each other, -
each ventilating shaft being fitted with trays filled with
finely broken vegetable charcoal through which the gases

must. pass before they escape into the street.” :

. I wonld here remark that some Engineers, especiglly

4



Proceedings of the Madras Government, Public Deparitment,
21¢t February 1870,

- e

No. 102.  Read the following Despatch from the Right Honourable the Secretary
of State for India, to His Excellency the Right Honourable the Governor
in Council, Fort Saint George, dated India Office, London, llth January
1870, No. 1, ( Samtary.) _

I forward, herewith, for the consideration of your Excelloncy.m Council,

copy of a report of a Samtary tour by Dr,’T. Glllham Hewle]
~of Bombay. = = 2

2. This report contains’ very valuable mforma.tmn 0
especially applicable to Indid, and reflects great crecht on t
of Dr. Hewlett, ~

3. Twenty-ﬁve copies will be forwarded via Southampton, r di
the Samtary Oﬂicers of your Excellency’s Government. 2

D—

No. 103, Oxmm THEREON, 21st February 1870, No. 222. §

.. Copies of the report referred to in the foregoing Despatch w',,_,f_' \?;vhen recelved
e dlstnbuted as follows ‘ ; _

ey dO- u..n: -------- oid" . i
o Premdent of the Mumclpal Commisgion, Madras ................
R Do - do. - Bella.ry
o Do, do. : Cannanore
Do. -~ do. = Madura. .
Do, e do, Ootacamynd .., ...
Do, iﬁ . do. . Tanjore.., 3"
‘Do, do.- Tnchmopoly
Government Oﬂice......... Gereeene veenn
Total...
(True Extract.) |
Aotmy C%zef Secretary.

Exd. J; Wright.



6
in Manufi i
acturmg Towns where there is g

steam into the sewers, ob;
R oL
before/

the reas ;
the Livgns glven by Mr- New]andﬂ in hiﬂ evii

1866, page 56, where he says

found it fail when brought into contact with
‘Wi

vapour, as when it is
& ut
the charcoal is mechaniga]_.‘i): il; :; ::Wer. The action o

affinity fi i
y lor watery vapour is greater than for any it

does not act s
: o well as a deod .
orant in damp as m .

situations.”
I was shewn however at Croydon, by M;
’ r, B

Latham, a charcoal venti

. » & T entilato . Baldwin.i

which from its mechanical ingl;lllautizlyy “.‘l"] eil?ixdbyp .
2 lnk’ rove to

be perfectly successful in i
~ oo m its acti
ChaA"t'coi"; being in any degree wet:zg’ism;:utiredlanwger of tehde
verpool and other towns the rain w{ter
- spouts,

where the tops o
pen above th .
dows, are used to ventilate 1;11:33 sl::vzlr:f the highest win-

I cannot but think s
uch a method i '
it:o:g:l;eMr.l Newlands, whose great e;; :rilémrdous one,
beliove ;l‘;:ty izaluatl;lie’ thinks they are saf]}: ; c;f :0 ]‘:n.:ie
certain conditions of s Yye o
:;Z;eli'ngases would be likely to be lgrofl};i: tégospl.aere the
h ping apartments, and that theref Wi mto the
should not be adopted. ofore this method
n Liverpool, Mr. Newlands h

3 as used for th .18
yoar Lzﬁgul;? lately greatly extended the 2;1;:1;3::1'5 b 18
Lo e fl‘ea.nv Screw Ventilator. This consi tson of
Kigh bﬂ£ng ;Zlﬁi:ll;z to}:,hOf sewers to the Summi?; of (:fna

_ ng; the pipe terminating i
3931:381(11 i((:irew Ventilator ; aI:u}i)e he r‘z;:::gt;n the Arch-
b 6 ae .angis of sewers and where sew apply thgse
change their direction and gradient. ers and drains

This invention a i
. : ppears to me likely to infini
use in India, not only for ventilating sewbe:'sogut alst;5

rpool Mortalit
Y Sub-Commi .
Onmitteo, published in,

tate
state 18 & very good condenser of gas, bu t“i g;e oox;crete
VO & ways

8 sponge, and as ite}

+
H

" course should be. Gtted with syphon traps.

| into a covered receptacle,

of
1

f

uildings, s it ensues BTaD

P

and will act incessan

ould be applicable jn but & very few

:

think that all house draips should, J

o
id exhaustion of the air below,
tly whenever thgre'is, as in Bombay,

continuous current of airs B
Yentilation b the aonnéﬁtioﬁ_of gewers with furnaces
pstye) places in India.

The flushing, of Sewers i8 effected in various ways—
oth by flushing chambers over the line of sewers fill
1 the water mains; by gelf-acting

by connections With ¥ . : i
as at Swansea and at Leicester; by

|

bl tacles,

far rl?gmhjng tank, capable of holding upwards of
1000 galions of water ihich is snddenly discharged into
All of which me_&hodq are applicable to India.

dofences requisite to protect

ing the sanitery
the ihterior of houses from the entrance of sewage gas, I
sust before their con-

nection With the sewer, be fitted with s syphon trap, a3
at . Swan s, &o., and that all water-closets of
’ That the °

gink pipes from sculleries, Kitchens, baths, etc., should
—a8 r_ecgmmended at Maﬁchester and Swansea—not be
| din drain, but be led outside the

"\ darried direct into the house

from @ height not less than 1 foot
capable of being cleaned and

hich should communicate with

fitted with a syphon trap,
1 d that the house drain itself should in

‘the house drain, an ! ain | |
all cases be fitted with & special ventilating pipe to be
e top of the house.

carried 6 feet above th

. As o still further and most important protection of
tsuson, 1 would insist on © sery water-closet’ being fitted
with an especial ventilating ghaft, which should likewise

be carried above the roof of the house.

houses and there fall

" The measures above-mentioned severally appear to me
to be necessary to prevent the_entrance. of Sewer gas
into houses, and 1 do nob think that any one of them
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could safely be dis
house connections P:lltl;iege?th’ especially in the
i Cas8o of

. ers oo .
The evidence of most B nvmg mghf‘oﬂ.

prove that the house drain ngineers I have aaked subris
688 or greater gize thanasg,eneral rule should n
The trough water- taches. '

self'ﬂuﬂhing tumb closets in use .

umbler wate at LlVarpoO B

answer remarkably well, sppans t! L2008 o and th
© to ha HiE Mal

d for use in

: Poorer distri N
which are frequented by mo tl'l:]ll:s, z?ezany FRanr i
le an e I . “e b

As regards .
any attempt atﬂ:-z !;ddl:ppsal of sewage, T am ‘ :
it g the o vl T
Covenl:nr';ve abortive, whether pm:hm hald i e
‘ by oy ; or bY,Pr90ipitation wi lu?] use
ABCP settling' tanks as at B; e ag
mical agerg::ss a.s at Leamingmn mnghm. W’? §§
. )asltisho 1 ] LR R i
operations to render thgeeg;e?:{ ?;lgrr one or any of tl(:ese 1
. an -

sewage. ythmg 9‘“{% ‘

All these plans a
) 1 ppear tO m e . X "
T remonts Of o case, and © o full in mecting tho re.
as at Cg the effluent water to Poﬂolg;mued.PI‘wtioe of |
A oventry, Bu'mingham, oto.. & run ey
ceedingly wrong. ) » 866mS t0 me to e &g '

Being quite convinced that, i

the question among oo ,f:h_at, in the course of P )

- practical farmors il po . JU

ii;at%eb?:pg‘ii‘;%tatglyh m(lid withou:md:;ge?e ;:‘;‘;r@ ‘
; . , but which farm © public
m getting even a shar:;1 of c er can succeed
il it oo w1t appard 1o s bt et
sewa ecbe g the separation.of the solid the best plan. |
se ge fore its application to land, f matter from the '

pecially for India, to be a necessi ’ Z“thilloqnnder
the separation was only parﬁauytgé'ectegm}_ ey

parts of the fields where the sewage had ’sem b
a dried

g

. fhents, 8

| s
soum, which under the hot sun of India would have

-ven off an offensive odor. +
the habit of the natives using water

" In Indis, from ] :

) woation, there will_not be nearly as much solid

"o in the sewage in England. v ‘
goen used for effecting _'it,g

" '['he .means that I have )
: : 1 stated above, by simple mechanical

: tion are, 88 _

doposition; by Rltration t,]n-ough coarse gravel and stones;

by precipitation with lin s by the use of other ingrg-
uch as in the A B C process (animal charcoal,

3 -glum, and clay.) And the general plan adopted

FRTHE SR s atithd ouﬂet,?extensive masonry beds, either

vered as ab Coventry, or uncovered. ag. i

in which these operations are conducted, and from

. an offensive gmell is’ liable to be given off during

soss of cleaning. '

- VBRit i Tatham, an which I saw being experimented
-.'-;pon at Croydon. - o - .

. In the middle of the stream of sewage at the outfall
Hoeh "erected a turbine, which, acted upon by the
vleansed sewage water,revolves between itself and the main
tream of sewage an iron wheel about 14 feet diameter
_land about 2 deep, which is divided from the outer edge
the centre into compartments which intercept the sohd

X natter, (consisting of all kinds of filth, among which I
saw @ dead dog, & tin biscuit box, road drift, ete.,) which
artment is over the central

carried up until the comp:
0, when the golid matter fa.lls over the central axis
S e furnishod withan Archimedean Screw which worms

jit to a point outside the end of the axis, where another
wagons standing ready to receive it

ecrew conveys it to

x::d by which it is periodically removed: while the side -

'of the wheel furthest from the incoming sewage is covered
through which the straine d

“gith galvanized iron petwork,
‘{water passes. .



To the Under Secratary of Stals for India.

From Surgeon T. @. Hewlett, Health Officer of Bombay.
A E _ |

Sir,
.1 -have honour to report to ygu, for' the in-
formation of the Secretary of S¥ate for India, that in
accordance with the permfsion granted to me in
your letter, dated June 3rdy 1869, I,have visited the
Towns margipdily noted with thd*vjew of inspecting
works of'Main Sewerage, Water Supply, and Sewage
Irrigation. '

- These Towns embrace the f'ollowing classos—

1st.—Those situate in purely agricultural districts,
such as Banbury, Warwick, Rugby, Bedford, &c.

2x;d.-—In]and centres of Manufacture, such as Bir-
mingham, Manchester, Leeds, &c.

3rd.—Seaport Towns, sdcl¥is Liverpool, Glasgow, )
Swansea, Portsmouth, &e. - :

The moral, physical, agd economical conditions in .
each class vary, and had I proposed to have under-
taken a statistical and special enquiry, embracing all-
the causes that affect the Smhitary standard of each
g:rlnou,l,p Town, such conditions would have had to

specrally considered and reported upon; but such
an analysis would have necessiated a long residepce in
each place, and would have been beyond the scope of
the present enquiry.

It therefore appfired to me gesirable to trust to-
the Local Authorities for a description of the various
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The next point to be consid . ’
o S e e ety ot

I do not think that this questi |
. question can be
il:.:sd;)f Js:tw faérk:;g and Croydon from 5 338wto;)m6d 0
ge, or a quantit ) ’
:f;se’ tl;zlzget]t:;en appligd i;ol g’vgg;mlwt;% logtpg:x?ll)m pe
18 was too st ti
persons per acre would ber:ﬁ:tegaglp:tﬁz?’ l?:d thac 8
gglepends on varying conditions of populat;on e’
at I believe this question will in each place h et
settled by the consideration oflocal pecngia.ritie: et

Regarding the, to me t i )
near to the inhabited gﬁgsmgp: ?::::;eues“on of ho

blished without danger to the public health. I cann
. 0

say that from any evidence I have be
pey that fro have been gble to collect
fa/cts.arnve at any very definite conclusions baged

I enquired into the alleged outh disease 5
consequence of the sewage f%rm,o::dt:g: r?aiult will b:tf Carligle i
statement compiled from information kindly given by ﬁ,“ngl':,g“,

]
g

_As regards the Craigentenny meadows i
Littlejohn says— Under the influence of .tl;elﬁ;rgdelg burgh, Dr
of the present century, extensive swampy tracts whi hugr_lcultu
the west of Edinburgh have been reclaimed, and it is t; bem"
that the sewage of the inhabitants should now be employed to create
an evil from which we have o recently been deliveredy . s
At present there is no control over this irrigation. "No one cay
inspect it in operation without secing that it 'is eal'l'iedui.;° E?
cheapest and most slovenly way, and the smells complained of arise’
;}hﬁg g fro}:p ft;-he foul state of the larger channels. ¢ s a
inburgh, from its situation, is uliary ex
the effects of the epa.nations frompe:hesu;r{neatf(?;:d t('}‘;zﬁ.eirsgolm
are our most prevailing winds, which pass across these mead )
before they sweep over the new and the more elevated porﬁon: '
the Old Town ; and it has been lausibly conjectured that the in
salubrity of these winds depens largely on this ocontaminati y
But, at any rate, a city surrounded by swamps cannot be.
in a sound sanitary condition, and it is highly probable that a great

11

u&n of the mortality of the Abbey and some of the poorer districts

the Old Town 1s in-& t measure owing to the unhealthy
t¥aracter of these breeses wm blow so continually during many
onths. It is difficult otherwise to account for the high death-rate
% the distriot of the-Abbey, in which there'is little overcrowding
d,where_,m!ly a small population can be said to belong to the

-2 Complaints have also been made regarding other farms, especially:
l1] ‘hen they are first formed ; but much of these cqmplatnt:s may be
lue to prejudice. Certainly during my visits I did not discover in
y farm anything offensive to the sense of smell ; but it is at
asent impoasible to say what, the effect may be on persons habi-
ally exposed to currents of air passing over a farm whose success

onds on irrigation- with matters in -solution which are readily

" Moffaving then due regard to the dampness of soil, evaporation
bm murface, and increased vegetation consequent on irrigating
} nd with sewage, I think that the question of distance from the

dhabited place must depend to & greab degree on the number of
pulation, on the quantity of water carried to the outfall, and the

| pacity for absorption of the sofl to which the sewage is applied.

% For a population of upwards of 200,000 persons, with a quantity

-{'/ sewage equal to 30 gallons per head, my impression is that a less

} Jstance than 8 miles would not be safe ; but, as I said before, more
“idence is required on the subject before a definite conclusion °

Suld be arrived at. .

8 Engineers, Ratepayers, and. Farmers would all be interested in
*ducing the distance as much 88 possible; but Health Officers
le'ould, in my opinion, view with anxiety any stheme proposing to
‘it large volumes of sewage on land nearer inhabited places than
lk?have mentioned.

1 { Regs ‘the best method of applying sewage to the land, for
Jjengland as well as Indis, 1 am convinced the simpler the means
aged the more surely will success attend the experiment, whether
. fom a sanitary or pecuniary point of view. '

b :

., The first thing is to have the land—as at Aldershot—scrupu-

N usly levelled on a slope. This may entail a heav{ outlay at first,
Yt such sn expenditure will be amply repaid by the power of
P .

)

{ .
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utilizing equally every part of every field. Common sense shoy :
have pre:;lnted the adoption of the ridge and furrow system, as} (‘
stands to reason that the sewage matter must lie in the furrows t |
unequal distances, and that the ridges could get but little sewagye
and yet I saw land at some farms in the ridge and farrow.

Of course the sewage would be delivered; whether by gravitatiok
or by pumping, at the highest level of the farm, from whence ma;
carriers which it is advisable should be covered, (as at Norw
can be laid 80 as to command the areas below them, and these
can be divided into panes by simple earth trenches, of cotirse s
ing to the contour of the land, but generally at about a distanc|
of 70 feet from one another. ,

The expensive arrangements connected with these communicati
carriers that obtains at Worthing are very unn o s
piece of board puddled in with earth being all that is requisite ; 1.J '
as Mr. Clifford says in his most excellent report on the W
Farm, and to which I beg to call especial attention, the natives
India are all “skilled irrigators,” and I have no fear but that-

will, under supervision, lay out the ground to the best adviﬁt‘,fﬁaf ,

All crops are improved by sewage, but, as Mr. Clifford 82 J
Ttalian ryssgmss is a “ gross feeder ” and w:lll.take “ any quantityj
of sewage. After the 8rd year, however, it is advisable to plouge |
up and re-sow either with rye grass or a root crop such as mangot .

wurzel.

ian rye grass seems peculiarly well adapted for the supply d :
fw{ita;'];r thrgcattle ofa larg:‘::ity liiyce_Bombay ; and though liﬂhxv ‘
seen celery, broccoli, etc, etc, growing under the aﬁPh?atwn |
sewage, yet for India, knowing, as I'well know, the,childish feap .
and superstitions that the natives hold with regard to Eurepes]
interference with anything connected with their food, I “sho
advise that at first sewage be applied only to food grown for catt
or to cotton fields, leaving the natives themselves, as doubtless the,
would when they find it would pay, to apply it for the growth

esculent vegetables.

6 crops of Italian rye grass, weighing from 16 to
tonﬁ bp:‘:tairgf seemspti) be the average annual yield of land irriga

by sewage. , " lte& laoe
) : irements of 1sola’ ace
1 aleo directed my atlteg;o:e?oltlh:frz?auiln sewers. The method !

in rural districts beyon

18

think suitable for them may be aﬁerhaps best illustrated by relating
the- conditions I found on a small property I was consulted about
and the measures I took to cure them. :

- The house, with garden attached, was situated within its own
fenoe enclosing about 2 acres of land, and having only one cottage -
in the immediate vicinit .

In the garden was the servants’ privy, which consisted merely of

& seat over a bricked cesspool, which was within 40 feet of the stable

well, the water of which was used for drinking. I had the cesspit
thoroughly cleaned out, lime-whited, and the seat nailed up, and a
Moule’s Earth Closet placed inside. The pail being emptied every
day intoa trench in the garden. : ~

Inside the house was a water-closet, which discharged into a cess--
pool 8 feet from the house, into which the water from the scullery
also flowed, and the drain from both bassed alongside a well used
for'drinking purposes, the cesspool beixri%lonly 15 feet distant from,
and on a higher level than, the well. e gravel between the cess- -
pool and well was black and stinking. I had the cesspool cleaned
out and lime-whited. - . o

Aur edrth closet was inadmissable within the house, so T lg]::ed
within the cesspool one of Chessyre’s Intercepting Tanka. ~This is
almost hermetically sealed, as it is double syphon trapped. The
solid matter, paper, etc, is arrested by a screen which permits the

assage of water, which flows away through a syphon-trapped
glazed pipe, and eventually discharges itself at a distance from the
house beyond the property into a surface drain. The smell both
inside and outside the house, before much complained of has entirely
disappeared. The iron tank will require cleaning periodically, the
pa:sientae states once in 6 months, but this is a matter for experience
to decide. *

In order to secure the Drainage of subsoil, I would in all cages
ingist on the condition laid down by Mr. Chadwick, in his Paper on
the Sanitary Principles of ‘Cottage Improvement, and published in
the Journal of the Society of Arts, viz., that the Water Table ghall
be lowered not less than 8 feet. I hold this to be of the greatest
importance, especially in the malarious soil of India, where t00 often
residences consist of one floor only, elevated above the ground by a
plinth of a few feet high. ’

I would certainly prefer that the subsoil water waﬁ carried away
0y the rainwater drains ; but if that cannot be done I recommend
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that all subsoil drains shall, before their junction with the sowern3
be not only syphon-trapped but ventilated between the syphon M

the sewer, otherwise sewer gas may find its way into the house.

As regards the Water Supply of Towns, I hold that the Medical |

Lis attention primarily to the purity,
and secondly to the sufficiency of the quantity of the water supplied 3
to his people ; and that then, leaving the purely engineerin%l gl“:;

Officer of Health should direct

tions of collection and stowage to those best fitted to deal wit

matters, should see that by its distribution no injury was entailed
on the Publit Health. From the evidence I could collect, it appearsg

to me that when a sufficient qnantity of pure water is stored

should be at all hours of the day and night at the disposal of the®§
geople'; that in its passage from the Reservoir to the houses in the 3
own it should be guarded against any possibility of being mg

by any foreign matter whatsoever, and that the water wid
domestic purposes should not be stored in any cisterns, which are

always liable to be fouled, but that it should be drawn off direct

from the mains.

If cisterns for water-closets are necessary to prevent waste, that
only those on the principle of Messrs. Guest & Chrimes waste water;
preventers be adopted, as these provide a sufficient quantity of
waste to flush the soil pipe on each oocasion of the eloset being used,

but havg no overflow into the sewer.

All house taps should be of the best l}meaible construction, and

b
v

:

A
3
4

obtained from-the best makers such as Mesars Guest & Chrimes, or

Messrs. Kennedy, as cheap fittings have been well described as the
curse of water-works. :

The waste of water should be prevented as it abtails an ynwhole-
some wetneas of the subsoil, and r:aom;equent.ly exposes the people to
evils arising from damp. _

» . . -1

To give some idea of the extent to which such waste may prevatl,

Mr. Latham in a recent report to the Croydun Board of . e]:ltb,

estimates that nearly 1§ million gallons are daily lost by leakage
or illegitimate use. :

The best kind of water-waste preventer for stand pipes in streets
that I have ever seen is that nlx)ade by Messrs Kennedy, Amilo :n
extensive use in Birmingham. This will only supply W“g b e
as an iron cone, which allows the water to escape, is turned by

- control of the sewer authorities.

" but from these rep
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. Tt cannot get out .of order or be kept open by improper
means, and would be especially useful in Bombay.

t think that the water supply of Towns should be at
on({e?eg::e?iuﬁon:nthe hands of Companies, and placed under the

‘ few places in India would however be for years to come
sn]f;;?ed byI:va.ter brought in from a distance, The present supply
is too often obtained from the village tank, which is almost invan- »

ably filled with the debris of vegetation. ' .

i icht be done. to improve the condition of this
W.lggl%ylmtglzkéqf;g:ﬁ: usual sand and gravel filters, but the filtered

vrgder should not, as at Rugby, etc., be-e:;})osed to the liability of

ing tainted by the floating impur{ties of the air, but be received
?xftil %overed resgrvoirs from whence it might be drawn off as required.

tive Health Officer I whs much interested in seein
theA:rﬁ; %.e?hich the scavengering of Cities is performed, an§

ially in the arrangements adopted in Edinbutgh and Liverpool,
for I am convinced that however well 8 Town may be sewered, yet,
that the removal of the surface filth is a matier of equal importance.

. In Todia almost all the filth that can be collected is fram the surface,

' ithful persistent cleansingof the surface can only be effected
at 'fhg?r:::; cO:t,I:\nd in India we cannot at present reduce this, as in
the United Kingdom, by the sale of the refuse as manure.

" No oue can peruse the earnest and invaluable reports of such

men as . |
Dr. Gairdner, the Medical Officer of Health for Glasgow,
Dr\ Litt]ejohn, » 9 3 fglnbur%h, )
. Dr. Trench, o » » Ml::rgoo X
Dr. Littl.e, » A o» chester,
Dr. ROleSOD, ”» C» » SLWQEdSan s,ea ,

Dr. Davies, »” » o»
. : very greatest amount of sanitary knowledge
o o e eal o dh varios communities to- which the
belong. In the reports of these Officers are many Pmts W}flc
would be of the utmost value to the members of the Medical Services
in India, “The Cholera Instructions” issued by Dr. Gairdner in
1866 are of infinite importance, and should be more generally known ;
orts the lesson may be learnt, that a good sewerage
m, a pure water supply, & scientific application of the sewage to

:y‘;zteland, combined with & proper of th_e surface will be
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inefficient as long as the tenements of the inhabited place are
overcrowded, illventilated, and shut out from fresh air and I m
long as the refuse and waste products of negligent traders ayve aliowed -
to vitiate the atmosphere, as by the deadly arsenical and sulphurous
fumes given out from the copper smelting furnaces of Swansea, or
by the horrible bronchitio giving smoke belched forth from the
chimnies of Lancashire, where e::tgh, air, water, and animals are alike
fouled by the shameless waste of coal. And here I would speak of
“what has indeed been told me by Municipal Officers in many Towns
—that local self-government uncontrolled by the su ' i
central authority 18, and must be a fatal bar to the sansjar

of that kind of dproperty which stand most in need of it, and that
the liberal minded men of such boards are out voted by the petty

shopkeeper class whose only desire is to keep down the local rates,”

‘careless 80 long as they save their own pockets, whether th

requirements of the poor are uncared for. It ;e

opinion, be a sad day for the welfare of Indiaif the 0o trol of"

sanitary improvement were to be vested in the hands of lgcal author-
1Res, without the State exercising a due supervision in &rger ol:

..

compel the “m“g requirements of the masses receiving e
and attention which they have a right to expect from a°Wise an
provident Government.

’

I have the honour tn be, Sir,
Your most obedient humble Servant,
T. G. HEWLETT,

October 15th, 1569,
Brook Qottage, Sunming Hill, Berkshire.
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Informstion from the Towns of WigaxN, -LaNCAsTER,

*  Tynemours, and Dover, was not received in time for

publication.

BANBURY. . . -
The following Statement is copied almost verbatim from a valuable

. fgab, ‘kindly placed st my disposal by the Author, THouAS Parx, Bsq., Clerk to

Yokl Bohrd st Banbrry.  Certain Exivacts from the Municipal Corporation

Directory have also been embodied in it. . _

The district of Banbury comprises the corporate borough of Banbury, and
the non-corporate township of Neithrop, in the county of Oxford, and Grimsbury,
in the county of Northampton. o »

- % Cfn’ 1888, the provisions of the Local Government Act were applied to
menry:xo:d?%ood Board of Health formed. . It is composed of 13 melgbera, 8
gelected from the Town Council, and 6 elected by the non-corporate parts, whilst
the Mayor for the time being is ex-offivio a member of the Board.

The principal trade consists in the manufacture of girths and webbings
for exportation to the Continent; there is also an agricultural implement manu-
fuctory, and the Town is a centre for the sale of agricultural produce.

The poimhtion of the distriot in 1861 was stated to be 10,288; it is now
(1868) estimated ab mbout 11,000. The area is 4,000 acres, and the rateable

valne £89,397 1Js. 6d. .

In 1868, the ¥ate in Banbury was 1s. 11d. in the pound.
,, N Neithrop  1s. 8d. ,, =
» » Grimsbury 28, 4d. ,, ”»

. Shortly after the formation of the Local Board of Heslth, a system of
drainage was commenced, the greater part of which was execnted in 1855 and 1856.
It carries away both the storm water and the sewage, and originaily had its out
fall in the Cherwell, a small river or stream which flows past the Town.

Complaints soon after arose from parties living farther down the stream
that the river was poisoned. -Deposit and filtration tanks were erected at & cost of
about £500, with a view of remedying the annoyance complained of ; but as these
works did not effective, the Board subsequently spent about £800 in making
additional ; and first applied oarbolic acid and lime, and sfterwards per:
chloride of iron and lime, with a view to deodorize and disinfect the sewage, before
it passed into the stream, but with the like unsucoessful result.

The owner of Twyford mill, 3 miles off, moved for an injunction in the
Court of Chancery, which was granted, forbidding the further discharge of the
sewage into the river, so as to oanse annoyance and injury to the plaintiff. A
writ of sequestration followed but was not put in force, a8 the Local Board
determined to try the effect of the application of the sewage to the land, and
aooordingly » Farm was obtained at about & mile’s distance from the Town.
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The fresh sewage of the Town is conducted by & main sewer into the.
above.mentioned tanks, which may be described as dapost, filtration, and stowage_

and mvl"x“““‘“"' is effected throngh an npward filter compossdt of Al Wdnes

After passing h the deposit and Sltration tanks, where the solid
matter, paper, eto. is throngh the deposi ,

s arrested, the liquid sewage paeses into a tank from a well
ponneoted with whioh, it is pumped byqa condensing engine of 18-horse power up
to the highest level on the north west corner of the farm. ‘

fioial vapa . doposit and fltration tanks contain together sn area of 510 super-
oial y ,andmoapsbleofholdinginthewg:s“i‘m i

whilat the stowage tanks are of sufoiont space to ‘
avount of & night's flow; and this large tank space has been found

> Y

4 l i x
not only for the purpose of deposit and filtration, but in rendering any night
pumping unnecessary. *

The deposit and filtrati tanks are in duplicate, and each set is emptied
:1:1\0::,0“3 21; lll:onth, and the de;zsit m]x:;a wﬁh tll:e swe’epings of -the streets and
an er

i 1n bosts along $ho -
Oxford wahic’ﬁf:‘;m“wtedﬁ-omhm is then conveyed ix i

s . m vy e “M‘m
the banks of the Canall — ° *0">6° Works, and scld to the opiup
- . The farm contains about 60 acres of arable and 76 acros of pasture
Including ome acre of roads. The soil is m:,nly of a very stiff loam though in
Pawia gravelly. During the winter of 1866, and the spring and pert of $ie susmmer
867, the arable land was levelled, and with the exception of 3 fields,
containing 24 acres, which are in ridge and farrow, the whole of the.farm bas been
a.lnaj? lovelled. The part in ridge and furrow is irrigated, but is found not w.be 80
blo for sewage irrigation as the levelled part, inasmuch as the sewage is no
::“g-“lmy distributed over all parta of the land ; the sswage. Sowing from the
0 ridges 8ives 100 much to the farrows.
\ The sewage from its omtlet the highest level flows by gravitation
ough O8ITiers or trenches outoi: the z:rth znhrgﬁed embankments, and from the
:}:";: huouml‘le: s géndnoted by smaller oues to auy part requiring m and
Cherwell, = Foosed over the land is discharged free from small xiver

The. prinej

: ' i i ; there is also an acve of cabbage, |
md&ﬁmﬂlqmtictlyp:} memeeWa

oarrots arsni . id
wurzel, and parsnips, and about 14 or 15 acres-of mango

ey all these root crops thy i iod to.the land. befeye- AVWIRE:
andnotwhﬂsttheyaremv.g. o sewage is applil

A

‘ The followi_ng is an acoon ipts and diture in !’Blpe(" t. of
the Farm for the year 1868 :— nt of the Reoeip Expen!
RECEIPTS, » PAYMENTS,

Amount realig, 2 a £ 8 dl.
R gy - % § 3
Do for Mowing Grase... ™ ., ™ (307 15 3 |  CovioiorEugme e 11116
Do, for A w198 0 0 Tabor on Farm, inchuding Engine- ™ o
m!ht“MBWﬂﬁl:mmﬁ' 16611 8 e ‘m... L 0
. Bundgies ., . . 616 Soads s e 4% 00

£r!8—op_ﬁ Amﬁwdsd?%, su
w 1 . e ~
Pt ca Yor ™, 2190 13 1 ST 15 1

g et v

Ry ; i blic Health
Cwi o dba b the introduction of the Ful

is pumped by a 16-horse
l‘um,m!fnm whenZe the Town
but only about 190,000 gallons

gollowing Statement SN 5" 2o a most valusble report by
rough Surtey®s oo ment tb.%hm hes obtained ed

ﬁderwW‘szmpmﬁpmthm cipal Corporatio
Extrscts bav® :

» communication with many Towns by

of W""i":k']},'?:h it s situsted; and also by means of the

* wiok a1 ton Osmals. The Oxford
4 oll . gﬁﬁ.ﬁiggm runs through the Town.
g oengas of 1861, 10,570.
ording 0 the 00" be about 11,000.
ited houses in 1861, 2272. .
Inhabi 1809, 2380,

in 1851 Districh sewered
d th::tofs of the front of Houses are
Py weythe'watel‘fmmthemtothenver
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Avon, The . ’ : .
. waber . s - . .
Bds ita way tnge Thrsiis beck: yards and from the roofs st the baok of enacs o exoeption of the 2ud sprisi orop &l havé boen light. The yild of our best
Til'msinlizeﬁ'ommi;.e'm~ o main sewers are glased earthenware pipes, gfelds is as.follows to acre—ir tong == .
m&m 18 & flughing pipe w'i:hthe outlet by 18 in., 12 in. to 9 in. at the top levels. No.L . 8 8. SN "R 5. Time of cutting.
on ig effeated through the::nin,', ::;k ;t ip::e head of every mm Ves: 2.2 3. 213 - 318 816 i‘eb., Ma.r;h, and April.
 About 200 B, g : : 13.8 10 8.8 616 5.8 ay and June,
these there ouses in the T i wers; ab ) 2P a1 1010 8Y 84  June and July.
short time mho:s;?o]'» but they m -l:::gm;mdul]y .bo'li:?eg:o : that in & QAT :’g <. g1 410 - 47 - 810 July and Angust.
with & syphon trap. uses will have water-olossts, Every water-closet is fitted - 80 . g16 213 August and September,
The s No. 1 is now (September) ready for mﬂ;ing and No. 2 will be shortly.
Corporation, — "vorgering of the Town is performed by men employed by the The plant s becoming thin, dying out fast in many fields, and is largely
M. Crirrorp’s Rrrosr._ ‘ ’ ) v;?*,', Cint replaced by nataral grasses. . .‘ o . .
™ - * ’ - : ’ Owing to the natare of the soil, breaking it fup is a serious and expensive
- ’ s 5 'M W ; in faob it ht,—
;hi"h is ai:nm tﬁwg by gravitation from the Town to the pumping station, - mabber, i “nb;g: T arG e _the’i.:?lnsxs elilther “‘;ﬁesr;c;sagrb:llc:frt:r."
to two reservoirg, " G?tfog-d .road about 3-mile from the Town. It empties e Vol B . and akini pleaghing and burning, but found both alike
. each . 6 in. long, and 17 f. 6 in. wide at bottom. “:sm and costly. The loss of time is frequently great, and the horses
The depth of th 286 , 83R.6im , abtop. e e the ground o au injurious extent: - W aro now trying the ox-
At 86 reservoir is 9 f, 6 in,, but they fll only 80 88 . " S periment of spade digging: o \ '
glfnhan:lbont uvf:l'tfl:o]: the entrance of the sewer, & screen oomponﬂ of wooden - Grass DM?’mm the uemeﬁgzﬂgr::al?geémﬁdg:
inches from each 2 holes about 1 inch in diameter, and separated by about - grontet prejudios 6RIETOT EE T, | and this year has been quite equal to
brickwork, and other extends across .each ir. This is let into oo in the fabe of experience; the demand this ¥ quite eg
Paper and ea) at thie bobtom and in the .oenmre:ervom ti;.a'eenllg The the supply- Prices varied frem 18/. %0 16/- per ton. We out the grass owlves,
- 13 monthe) are arrested by the scres each screen is & oo e carts to go on, the fislds whes possible, otherwise we convey it to the
’mm‘“"“\‘umixed'wm,y elor%entﬁdpenodmlly(nboﬂonoo and. aliow BT : :
L‘.. . The sowage is th ‘ ashes, and eold as manure. ”‘d“‘ Theﬁeldof ol pasture, 19 sores, is ridge snd farrow, with considerable
1loester, cach of 25.1, en pumped by two engines, made by Gmsox & Co., £all on one side. 1t bss been brought under irrigation. .

8 in. diameter, 80 i s C. POWer. Each engine works s double i Fin izi i
Pump foreing. ey ", 270ke s maximum 95 revolations, mi '“%. L. The May orop was sold off in June, realizing £4 17s. 6d. per acro. 8ince
main of 16 i, to g poechd Per minate. They pump the sowage through & rising then'I have out an aftermath for £30; snd & second aftermath is forward
distant, eet above the bottom of the well, on the Farm §-mile D B - fusive : d loss in rental the oost of laying out the Farm has been about

The Werei X '31 0 pel" Little or nothing has beeg done i;olthetrg‘ds which are in & bad

Shout & mile from the mw’l"i.““ﬂWMm generally of heavy olayland. It is State: to put gpem Tto order would cost ab leash £5 per agre.
thes and taxes amount hmk‘n on lease of 21 years on afrental of £800. - There is.a brook running round éwo eides of the Farm, into which the
Lady.da £100, making a totel of £400. The lease . : ding land £alls. We are not allowed to use the brook or
of the A we have a catch drain’ enrrounding

from
old ridge ang » 1867, It waa th thet drain
farrow, Wi eyabonthalfamblo,halfputnreonthe . in fnto it, therefore
t’hie land was brokey up, g)ltthinttge d::oephom of 1 field (12 acres) of old pas all any of the ditches g mm to the outfall, when it passes under the
bnthmt oy the year. The ! pe, and seeded down with Italian rye grass thé Farm which convey! jing 88 syphons; it then rons down common watercourses
ere &eqm“"“" was first delivered in the last week of. m o brook by 2 16in. gl:ill):sdismt- Being oo clay our efftuent digcharge is large.

H

delivery has been ta:t interruptions until December, since whick ;nto the Avon $- haved . .
. X tatoes which have done well. « Virtaall
. The o . - Wehavegmwnafewbean’ﬂnd?" ' oo oth © lally
wides at g Pper portion of th . . : Vo - hd we shall ocontinue i, as mo other crop i of go little
ot %tllifemnt inolines, (whioh ) F:Tbgﬁ?w acres) l)l ;n&fzt;?gﬁn% on two the Farm is in !ﬁ':’o :'ndl when the demsnd is good, a8 with us at present. We
%8 : ; g . igwnle and "g:t, @ ¢ with mangolds next season. The sewage of ahout 2,050
The irrigation ; Kﬂﬂ"’“ ’;’ﬁ“‘i B &b aboub 600,000 of water comes into the Farm.
;eg;:};ﬁfh" W?;n?qozécg?“r pane “ﬁ.i gutter, ridge and farrow, snd onees The delivery, of sme}g very unequal, falling as low as 400,000 gallons
? o7 ohers very dfociv, oo rune, e ertal dreinage fn 3 16108 sty in ooy oy wonther, and iing oo & BER, S L  o daily
erythin "is pum) ; out once a
from the he:tphnt virtually lost; jta first : ini wet weather. BV € o i od direct from the sewers, i
yoar's growth, and suffered i i the sewage is puiDd 4 , passing by
that year. and drought of 1868. No produce was ]:;bta.ined uutil mpm mk;ip‘ggﬁggf&dﬁ:; of the reservolr to the pumping well.

This . tioipated nuisance from the working of the Farm; for
yoar (1869) 4 ang § crops have oub to date (September). Wi th mmﬁ:ﬂt pe.OPlzh::’a w&: paut trath has convinced every one now, that a
been ; . Y fancied . '
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% . 7The cost of the exbomtion -of the drainage and waler supply works

Sewage Farm is no nuisance, thes i in. i mmm DA yaised by & of the general district
it creates in.fact less nuisance of the smounted to £26,000. This sum wed ;M‘MXMWWwﬁWomt) by

B an ordinary Farm whon mangry
uring the land. Sewage fresh and fresh has 3 and is :

;?0’:: edb:: -?.%a"&m' of cabbage water, and in that state is harmieas,. When mﬂl“ th;ﬂ?{,' mm advanced by an Ingurance Company.
especiall 24 hours, decom; sets in and noxious gasey ategivep o, instal v e ) '
ammell ofy sulphuaretted hydrogen, the presence of which masy be known by the : Thig Josh of £85,000 does ot include the cost of the Sewage Farm, which

rotten egge, 80 common in the lanes and gullies of Celoutie. . amounted $o £11,000 in addition, which wa;em;ed by mortgage of same rate at

' o b in same nmmber of years. _
powers 1o o, 8rvellons effocts of sewsge on laud in developing its productive 8k por ot ntarest, ropayable i SETI0 BT
ours, wh In the fact of its giving 6 and 7 orops of in a olimate like _ _ v ENTRY
pension :{: only one could be had withont it. holds in solution and sus- . COV. . )
of suppl mmmhtnwts mmx for the growth of the plant; water is the vehidle : , o » .
freahm;- ' & orop is out the constituents are returned o the land snd & The féllowing inf tibnisp&bﬁzedﬁ'omauemomnﬂumsupphedtome
years’ lojox;?nrmgn up. the climate of Indis, which I know V‘z‘w R by the Borough Surveyor, B. J. PURNELL; Q.s and I have also made extracts from
. there, I shonld anticipate marvellous regults from e i tl{el o Corporations’ Direckory. o

cation of the sews [ . i .
T imegie shat i eivee od an important menufoturing City in Warwickshire,

irrigators; but I shonld imas: v relins O toos wonld prevent them e : is X  Wa
fron t;;;plymg sewage to their o't:nt cr::: :rbnt tln:. yield in tim?:vhen they (2 e s ﬁwgﬁiﬁ‘ﬁﬂ fabries and ribbons, lacg, carpets, watches, and
experience to decide: to some mwmlmdwmtﬁh::nt;wiﬂneed “machivery. : o s , g B
Eut;l]llisagrossfeeder and wmtmﬂmfmw;:lﬁ,’ﬁnotto _ '.°l ”"l 3"‘: ' The Public Health Aot was applied in the year 1849.
the area of o m oould be treated with sewage for the mext awRS. -ﬂ"ﬂ s Gtatistios —Population estimated st 43,000, inhabited houses, 10,400;
would be largely extended. : . - %w‘m.ml,mmﬁ,ofwhoh%mbwgm;; ntf:bfg
., - The application of toall ; demons LW hesble AT, lemigth of streets, 27.miles ; average anmmal mo for
{4t oun b uaetully wnd profiably s vpaoen n Tatia 1 s as cortai, a 1 6m S 881,186, 2 por L0DD. The'sewarago arriotof both rainul wnd. swege,
wmyovmxdnnmy. ime, © and skill, are required, sad theee o mai ,ewerisabonthﬂeﬂh"_’“d“““ms.mfmne‘t. .4m.g4 . 6 in.
the Warmion le to car 77 the measure to & suooessful issue. One has b&:,; o0 4fs. by 8. at outfall; it ia::ﬂ’ﬂlged"g‘*m%hen Wh‘wmpﬁ’p‘;"f;';‘: Bin. 40 1210, 1n &’f&mﬂ“em;
cessfully sewago irrigation works. . . Sono 204 Bow sakinfaotertly &nd oo &‘mﬁﬁmﬁ, 3,818, but many of these are double making-the .
: i ' : D nearly 5.000; there are numerous cesspools in the Town. The main
agregate neary o ; dicalar shafts charged with
Works. The ““ter"dc:‘&mwomym onrﬁedontthenﬁoﬁlﬂlltb‘l)lﬂ?‘:» , B e erum tho noprest hydrant. - » o S
18in, diameter into 8 mﬁng&omtg:khe river Avon flows through an WM‘ . e sowers are ventilated principally by dm spouts, there being 1,280
100 . Jong by 50 ft. 6 in. broad at top, doping down to *" odsneoted in'the Town. N :
60 ft. long by 86 ft. brou:d at botto:lop ’ Totabpost of gewers, £85,000, this inclades £6,000 for constructing works,
beds, mmthl%o ﬂo::ing impurities are arrested and the water flowll tito 2 flbexing . - purchase of water power, etc. The m&m gewer cosb per yard a?)m?t 28/-.
Oﬁft..hngg’;'ﬁﬁ gmﬁ?o%l g to The outlet of the gmnisdiata'ntaban_tamilpﬁomthe Town, and by it
i the sewago 1s conduoted to the tanks which are in duplioste.

20d.—110 1. long | broad louing down . _

Dowr A1 o v o b The tanks are brick-work enclogures divide? on eitber site oty
. c : “"i "“"",‘;«_.“E‘!f . . A .tham y ar . 1o}

ent::in? :t":;tre.of each bed rung a pipe with 5 cross branches,~ :ﬁ.% o partitions, eaoéx ?m;ﬁ,“ﬁ‘,?ﬁ‘:fg'g., ' tho oentral drain 615, they are 14ft, desp.

large stomon, 1‘3&" filters throngh sand, 12in. ; fino grével, 6in.; coarse gravel, 8% ; 1st tank is 18 mdrgr - '3 tank, and between No. 5'37 gng if]l.l?n w:ﬁ;‘lh%"geﬁw“ﬁ

. - anks of wood 7ft. igh. ] oonsit

. mn,emwm“'bypﬁoum;ﬂly ?]jminishing in slie until there is a layer of

The filteroq wat i ) 3
engi distang Daages to ell from whence it is pumped by an
from the bottons oo Li-mile, o a servios reservoir in the Town, & height of 128 f. , '
°f pumping wll ’ 7 The sewage water entering No. 1 tank, filters through the lst filler bed
ok 1id matber whioh may pass through No. 1 filter bed is-

» The main ig 12; . .
direot, i in.  House connecti drinking purposes laid to No. 8 tank, and any soli er whi " ! x
action 2?1 Pumping main, Thes gupp} hmm but the pum;s” are in l:;rested by No. 2, after passing throvgh ib .“"agf; into tehe cznbzrnzlldgzzonég 8:111]::‘};
Gursr & c':;? 810 40 9 prm, The cgr?pzution ingist on having one of MESSERS. i is conducted through a culvert into the fuver rborne. ,800,
by them is eoonomj:dter;n a "bepreventon fixed to every closet, o the water per day passes through the tanks. _ . . .
mmtgl:;m which A.l;out dmtfle:llg::ha: kept in the reserv‘?l;'on the t:;Po.fg . The t&nhl;i:“ to;vered 1L :ymmmm:;:;z “r;ﬂs,omh?:‘i’ﬂ ab\‘mhe?ir:\ bﬂ(lxlk.:
amounts to '310,000 :;ﬂgn‘;“_et in height, in case of fire. The average daily supply mgl, over :8 gﬂl:m. The tanks are cleaned-out ornice a month, and the solid
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bottom is run 3 to

and mix, into beds formed by street sweepings, with which it is

i ed»sgdgoldfoubout .aton. About 1,440 tons of solid matter
Em”pt".d uring the year. The site on which these works stand covers

matter at the
covered

The se i s ' £ it
sewer, cost £4,8;(?.ge tanks, inclnding 44 acres of land and 1,100 fest of tolet
The any

ual °xpezzs of the sewage works amounts to £140.
o ount received for manure in 1868, £120.

solid matter is 1:11 try there are about 6 large dye works, and although most of the

inky fluid, and perf“eoﬂﬂepted 8 explained above, the sewage rung awny 88 & black

y discolors the stream.

in Just ldlefore the
an(
a6 Boven itk aellowed to flow over about 14 acres of land, about
Tye grass, and 10 with common English gras,aes.
Inl %
868, from the 4 acre field, the crop fetched £35 0
The aftermath, or joist £15 0

From
the 10 acres, there were 8 crops of hay £180 10

e

4 acres of which

The feeding off £16 0
£195 10
268.acres T . Total £245 10 .
for £ ’?ﬁ and areh:.:;m p;:ﬂl:?d °: ?5811 ground sloping down to the river,
onf v, -
Bewago hsje to be pumped ap to the lngol:o m frrigation. For these the
gpemal Kbﬁ%’mm%wm erocted by
- 4 per cent; snnual works £33, themoneymbomwedbymortwd
working expenses, £3,700 to £2,900; profit, from £700 to £900

The supply is obtained from the following sources :— .

the Corporation wnder »

1st.—From & gprs

to the ﬁlter bed"
2nd.—From a . ’ . ’ y

> %-mile d.lst]::g .'an:g from the gardens at the north-west of the Town, about
ant. Both the above are surface-springs axd are dry during summer

8rd.—From & smal dare d: :

water frorrl brook called the Barley brook, which fows from Badfed the

ﬁneandm;ahtlmbyaslnioeinwa ' ad: ;

the water to g m:r: and stones, 24in., below
tank.

collecting drain, through which the

4th.—¥rom Artea;
1at is 800 g, dee‘;en;:;nk into the new Ped sandstone ; these are 4 in namber,
these disc 5 2nd is 2604, deep; 8rd is 76 ft. deep; 4th is 76 ft. deep;
100, Giamarme 1"y, o the collecting tank, which is ciroular in shape,
Sherbourne, y . deep, at 14ft. 4in., the water over-flows into the river

o

are cross drains which ‘osrry
fltered water passes into &

v

. . The sucti .

. within 11 inocheg &nﬂ}:pe, cast iron, 2ft. diameter, dips into the collecting tank to
frox.n the ‘suction pi m; there is & wall about 8ft. high, built about 18in.
which is very troublog) ":’P::;eot it ﬁ'ox;:h woeds, and ially from the silk weed
A esom e wi vl . N

the American weed also. sm‘gm i m;mpxd;ﬁgjmthetmkwhmhilmn,

FH Bred s ORA
sowage is discharged into the river, it is’ pocasionally

filter bed composed of waindAMGE, " <
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beam, double action, -double cylinder

"~ engines, one is of 60 horse power, the other of 40 horse power; the 60 horse power -
one drives about 68 'a stroke, and about 1,000 strokes per hour, the water
passes first through an air vessel and then through a 14in. iron main into the
Town. There is also an air vessel over the suction pipe.:. The pumps are kept in
action for about 12 hours. - : ) o ’

i The water passes by the mains through the Towns and supplies it in its

passage, the surplus is pumped tup to'a service -reserv: built on Barr's Hill,
Radford, distant abouta mile from. the works, and sitnated 100 foet higher, and

over s stand pipe 40 feet high, making & pumping lift of 140 feet.- The average
daily ‘supply is about 760,000 The. number of fire plugs is 109

gallons,
hydrants, 294; standposts, 89; houses gupplied, 17,364; water olosets, 8813;
” meters, chiefly Kennedy’s, 66; public wells and pumps, 21. '
The water works stand’ on- acres of land, and there are 6 boilers
sether, though only two are used for each pump, these are fitted with Hulton's
e burnors. ote are also [ {ic baths belonging to the Corporation,
ocost of £5,326. Thaymkopt_apenatm loss. - .

RUGBY. o

statement is compiled from information kindly afforded me by
Town Clerk, and J.. T, Patugx, Esq., Town Surveyor.

The water is pumped up by two

built at &

The following
1. M. Wratisiaw, Esq.,

. The population of Rughy, according to the census of 1861, amounted to 7,818,
but is now (1869) estimated fo have feached about 9,000. ' The area of the parish is 1,600
acres, and there are estimated to be abous 1,500 houses. ' The main,sewern oarry off both
the rainfall and sewage; they consist of i
itﬁoontﬁﬂtov?in,mduten&oveubmtﬁ‘orﬁmihs. ‘ .
Water from the hydrants is used for ﬂnnlnn%' these, and they are ventilated
through charcoal trays into th’e gtrect st the manholes, Nearly all tlt:azoum are fitted
withwntqrdmt!,whichdreoonneetedwizh the sewers by pipes. yarymgm_mgfmmém.,
t:.nom. “Ths water-closcts are syphon trapped. The sink connections 8in. irr dismeter are

Ashes and dry refuse are collected in the bark yards of houses in covered ash-pits,

wbout 4 ft. by 8 ft., end 8 ft. or 4 ft. deep. The owners make arrangements to. bave these

is cleansed; but there is no systematic ingpection by the local Authoritiee whether they are

ne 8o or not. . - ]

a high and s low level sewer to the

from the Town. There are 58 acred on the Farm, 40
and the remsinder by the low level.

into s diverting well, from which it

©~ '~ The sewage flows by gravitation through
Farm, which is situated about a mile

acres of which are irrigated by the high Jevel sewer,
- Atth.mghleveunletmm' is received into s & : Q
fows into one of  depositing tanks whicl are opes, and in which are fired double strainers
made of wooden p{mks. The solid matter is arrested and is depqsltad, while th
. M’mmmmngha 15in. earthenware pipe into the main carrier. = * .
' “Buch deposit tank is used in tarn, and is periodically (sbout onoe a sonth) elesued
out, and the solid matter removed and covered over with refase from the carriers, used
28 manure. :

The main carrier is simply an earth

-

tronch, with a fall of 1. in 200 &.; smaller

ones with falls varyiug from 1ft. in 600 8. to 1. in 1,000 £t. communicate with it.

g ft. 6in. broad at the top, tapering dowu to 1f%. af the
anneocessarily

Phis is considered to be large: and one of 2%
would be preferred.

’ The main carrier is
bottom; it is 18in. deep.
broﬁdtop,?in.atboﬁom,ndlft-dwp,
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At i p ~
brick wall o d::tewp‘-, depending on the nature of the ground, are wooden sluices let into

The principal erop is Ttalian

;)‘fs:{e Ert:(;s takes on an aversge a mop -eolgrﬁa”;v’eeu!;gug?::? m:nfge(:'u oll: m
urated with sewage for 8 or 4 days; this of coirse varies with the amonnt of rainfall

The sewage from the low leve] is obli
obliged from the natnre of th d to b
allowed to flow over growing crops, but they aresnone the better for lt? o gromd to be
The effiusnt water passes off the land i the souree
A nd into the Avon, two miles below the .
drigking “’l‘:’:" #apply to the Town ; but during the sammer the land lblorh':ll the wnt:'f
e land in whi ‘ :

ich rye has been ]
fresh seed every § ch rye grass has town maust be plonghed up and sown 4n
Uﬁsrassever;rithl;lez:"_’ but 1t is advised that a crop of rooulhonld‘e mhﬂﬂi

The sewage irriqation works ' roce

th o orks cost £4,700. The first year’s receipts were £350;

m::t%gg?‘l,,f :ﬂ Pt::t::'uf the land was brought under cultivation. The mongy was raised on

instalments in 80 years per m‘t‘ interest,: priveipal and interest to be repaid by yearly
Ruaey W ~ » :

being from rainwaterA:llﬁgqne' Thero ate two_sources of supply ; -the

itati Soor numerous points, throngh earthenware pi
gﬁ:q't:f,’ﬂ‘? }g_l: central main to'a covered reservoir, sitll:)zted at about & mile’s distancelfm
Teservoir by a 15.h, rvoir holds about 150,000 gallons. The water is pumped from this
the top of & water e vo borizetal engine,to u tank blding about 10, P
: \f : e i)
Town by gravity : 1t ig laid on to nearly all thtmﬁ:.:?“ an iron 9, mwﬂn .
The pipes for drinking water . .

LA 5 purpoees are connected direct with the 3 b
Pt s o, S T o e o o
~Teduced to Jess than 35,000 S‘“WV;J?QP;’ runs short dndng’ﬂw mm, ad i
Town. Thiy ieidisry supply is btsined from the river Avom, sbout 8 mile from the

about 2,500,000 gallgms.a well, from which it is pumped into a settling reservoir, holding

) The mechanical fmpurity e L
filter beds, of which theve ..‘?Bf“‘ef'zbﬂ;’:&:’“"' ot e b aratant water fows (gt . ;-

The it 1t 40 foet long by 85 feet wide. -
¢ filtering medium is com £ =i 8in.: s e ‘.
aud sand, Gin.; medinm sand. gy L0 Of—fine sand, Bin. ;. magnetic casbide of iron
of beans, 4in. ;—ize of walnt’u, %1; mo?nﬂ; “:m; Gravel-—sizo of peas, din. ;—size
The water after ing thr X RN
drain, from which it is sonductey torr o ¢, 8bove, escapes by briok dreits to & il
reservoir, hlding abont 70‘(‘)‘00 gnlil’;::?h an jron sliding tube, into an open filiered water

to the water t 4 and from thenge it is pumped b, the same engine .
the upper worz",;tmgr?wyn: from the water tower it flows &rough e same mains at

- .
; The height pamped is 108 foet, in sctio
and abqut 180 to 190,0009;5110315 m?m;eh; X&P; :ll;:tm ﬁ::::on sbout 12 hows per oy,

BEDFORD.
The followin

llowing statement has heen complled from information ki
o m m kin me b
. Die;' :co::]ryf&uthonmc. Extracts have slso been made from the Ml‘mil:h:llw W

The Town liss on both s ) Y
by drainage ﬁo;:mw&mof the river Ouse. The Bedford level was reclsimed

marsh, and a great tradeis cartied oa in corn and other grain.

St

T

ihe Tqwa oms:of the largest agriealiure
0; aren of Borough, 1,068 seve; o
i, th bt thl G e i wipponed st

| o of commetn i o by e of e

hich i navigshle o the Ggw%

B0 el st oot oF 818,000, They we o
e e e o
'.::m,ahigl'x’mﬂlwmiww? ‘g_vpymﬁu?r amping station, § 70

The semers sro Aushod ot fheir xireme ends from hydsacts, fhrough B in. Fipet

pore aro 90 spocial ventlabing dhufte, of 8. oF din. Barter, TR

o gl G o of Sho sower to Lt top of Y SBOR 0 i e

T i manlon s o o o AL e ey o
ventilators ; sud the rain-waiet PO » Sl
el

¢ k) . Lich the bars :
mm’i‘miﬂmmhns.oﬁ.m Luinad . .,
By this prating, tho paper wud e, balf way dows which i & anlyert This
a tak abou 808 by 138, a1 1F Ll s lifed info a cast iron cylinder L0
T S B ety e e
ety oonducted to it, for a distance of abont ¥ &

g, i it e i Bt o

in diameter. o :
| Avound the pumping MeRLC 0 o xions, Incerne, white taruips, fo.
"y motm tranches, lﬂai"l’?h”d ot intervals, P‘@P!
wak 4. those crops-for & day or from the eylinder, :l]:on‘g'h a %hf:;
:; . o 2 'y EE
oy el e Sy ST P e T it e ot
!x;:l;;ﬂ"ly over the ground, sa the land was ot n fhe first.

The Farm coutains 50 scres; 87 o
mapgold wu:zel and cole rabbi, eud 8 in :lfnt. »
't ormm&aulbmmﬁngbmwgdﬁn:a&&
N dlmap“ed . mo:lel:wed an for WM&:M u;;n;gm spplied.:
&npﬂiﬂ :ntﬁiududne,th~wﬁiof arop. |
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" to £8 per sere.  The fild of mangold 1 saw growing in September, was planted in
April. 1t was irrigated about 8 month after sowing, and ouce every fortnight since.
1t is intended to be pulled in October, and then the ground will bo soaked with se
dnring the winter, and early in the spring sceded down with Tye grass. - About 850,000
gallons were being pumped over the land in September, when the pumps were in sction
about 5 hours during each day : 600,000 gallons can be pumped in the 24 hours. th
the pumps ave not in action, & eluice is shut at the outlet, and the sewage is pond
buck in the main sewer fo

t about a mile. ‘
The effluent water finds its way through various ditches into the river, about
1§-miles below the Town,

REDRORD WATERWORKS. — Bstablished '1868--8.in1)' from an artesien well
sunk in the limestone rock. The

well is 14ft. deep, and the boring 18 5. intathe rock.
This yields 205,440 gallons a day,

which are pumped by a beam engine inte 4 reservoir; -
capable of holding 800,000 gallona,

The reservoir js situated about a guarter of a mile-
from the well, w!

is lifted about 180 fr, into & reservoir, 4
into the fown. 'The supply is on the constant system. All water-closets are fitted with
Water-waste preventers, holding 84 gallons, after the pattern made by Mesers. Guesr &
CuRimes. The water

«closets are fitted with Messrs. Dovrrow’s, of Lambeth, pans.

and then is conducted by iron mains, 1ft. diameter

The water works, including the main sewerage embankment, cost 228,000, '

LEICESTER.
The following

: statement has been compiled from information kindl given me by
E. L. Srepusns, Esq, the Borough Engineer, ond, from extracts from t{o Municipal
Corporations’ Directory.

Leicester

is the centre of the worsted hosiery manufacture, which is the staple trade -
of the Town, aloug with

, sewing cottop, wool combing, worsted spinming, 8_“"
Population estimated at 90,000; area of Borough, 8,000 acres; ares of distriot
sewered 1,200 acres; No. of houses, 20,000 :
The sewers which “ s 3
into the river Soar, at the nearest points. An intercepting sewer has since been built, Wlﬁ;
which the sewer from the west side of the Soar, communicates in its passage to the sew;‘;lgw
ks, which are sitnated on land adjoinicg the Abbey, on the north side of the Soar, iy
main sewers are built of briek, are circular in form, and vary in size from ft. :‘u;; to
Flushing is effocted by pipes from the hydrants, and from moveable tapks large
enough to hold about 1,080 galloll’:}:“ which are suddenly discharged into the muiii Iiﬁ:
calenlated that sboat & million gallons of water are used during the quarter in flushing
sewers. ' :

The method of ventilation ado

ted is to connect the sewers with the engtus shafts.
of different manufactories, There are nlt))w (1869) 25 such connections. The: rain.water
Pipes also

communicate direct with the sewer, and ventilation is effected throngk them.

. . . rty’

There are only about 6,000 water closets in the Town ; bat on gottage prope
there is on an average only one water closet for every 4 cotiages. The size ’%51 the i:a(t{:
closet connections, varies from @in, to 9in., they are all syphon trapped. T i :&n oy
biluated outside the houses, and communicate by a short ®lrain, which is furnished with a
trap, with the main sewer. -

Middens or ash privies ave yumercas thronghout the Town ; they are estimal
to amount to between 3,000 and 4,000, “These are also connected with the sewers, 8o that
the watery

matter finds its way into them. The solid matter consisting of nightsoil and
ashes remains, and )

is removed on an average once in 6 months,
“The Construction of the sewers is estimated to have cost £40,000.

THE Sxwace Works.—The flows through a barrel culvert 4ft. 8in. in

diameter, into 2 wells, each 7 ft. by 111, .nd! 12 ft. deep, from which it is pumpeq up 20 ft.

hich is in a bollow, and about 1i-miles from the town. The water

carry off both storm water and sewage, formerly discharged

R i ud 14 deap The reser o
. which 470, mﬁal:&’ 458, bf%%:he gatter is io fhe cepbre. ” .

py Wl e e enlton galloms o waler,. bo
o i, whes s e roipiae 3o (o
matter. it @m&:ﬁ:m“ ol pasicn over & W7D 8 T i
SO fhe effluent Wi shios qmeMls . whilet the other |
; mm?&ujoiumw“i b sl the sewige ﬂgm’“”;‘:ht’iﬁaﬁam@
" e reervoirs are mfﬁ&ﬁgfmi’:m for § or 8 yaans %0
being emptied.  Th o0 emniod bedy-whee.
e s e g i

I

WADRLE “see.. O

. Leaving81,000 as the expense
S brooks, the
e B T whsh bl 0
T
A e 100 faet lower than the main it. The
e towa, wnd i about 90 fest aboro i The
e e s an tho coustaxt 51 o weter
o gf PPN e sllowed in e ocs. Mrsuns.
7 e S 0 S e, come ¥

‘ BIRMINGHAM. kindly given me by
e i i S0 2L
: following stateme™ By o Guat, Esq, the B e Municipsl Corporations
o By Bt Sl G o o o
ks Wot ! 3 et

Do .manufactore . %o the
Birmingbem is mf“",“‘*‘:{m""‘"’ s oat ponderous steam engines

oAt tmated 860,000; inhabited
s of 1081, 308076 5 1800, timated SO0l S ) pors,
-of 1861206076 ; estimated num! )
38 Gﬁ:‘mmoﬂ 81,26'?{}’333_ rateable value,
~ odo 47,000 5 rods GMBOC s arés sowared, 7,820 .
B e 3t Darmnacs Wonst. s by the Counell The cost insluding
97 miles, leaving 86 mi 60D, - . ing in size from
Pmuht?onqof laud, 'm°““t'wfem1 1ok piwers and drcnllrl’il’“'“ I"U“'m m,bomthﬂ!
oo They consist of-es{-""l‘!‘f -mﬂwm‘”{:‘h them and from shafts
. Y 6in, down to 181n- flushed by gates S .
5n.9m.by£f:f‘“' of the roads and sro AR5
ces to the surface of BSTORERTESTL U -
2t dead ends. ‘

~

-
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The house counections are 9in. and 6in. pipes, with 4in, soil pipes. The propor-
tion of water closets is very small, and every house almost has ite privy and ash-pit.

The scavengering was formerly let to a contractor, who failed to pexfors the work

satisfactorily and it is now done by the Corporation.

OuTtzr Wonks.—The sewage flows down by 2 egg-shaped mains 5ft. 9in. by 4in.
Their contents are received into a large culvert, which at either end has 7 arches, and which
forms the side of 2 depositing tanks, which are 880ft. loag, 90ft. broad, aud 63ft. deep. The
tanks are in duplicate, to allow of one being used whilst the other is being cleaned.

Each depositin& tank is divided into 8 sections: the sewage is allowed to flow into
1 tank for 14 days it is then diverted into-the other whilst the full one is being ‘cleaned;

all the supernatant water is allowed to run off and the mud and eludge deposited the

bottom is lifted aboat 14 feet by a 18 H.P. engine, and rum ‘down - into & dep
which covers about 7 acres, to a depth of about 4 feet. It remains oni thilgree ot
a year, until it has becofne sufficiently consolidated for removal, but is _covered over with
gypsum to prevent smell at an annua) cost of £100. Abont 42,000 cabic yardsare removed
from the tanks during the year.

18,615 tons of sewage manure were disposed of during the year 1867, end were
sold for 9d. per ton. 'The charge for the manare at the works is 1/- per carl, 3/6
waggon, and 29/- per boat load. . e

The Birmiogham and Fazely Canal adjoins the works.. ’ »

£25,000 were expended in construction of the works, purchase of laud, ete., etc.
and about £2,000 is the annual cost of maintainance. .

The efiuent water runs into the river Thawe. =~

FxprrruenTaL Fary at Ovrrer.—Me. TIEL'S Report 1868.—Aboit S0riches

of land belonging to the Conncil were double i:gé‘}evdled, and the necessary road camera
constructed 8o as to allow of the same being down with Italian rye graas prior to

July last, whilst 6 acres, on which the liquid sewage cannot bo conveyed without pumping,

have been planted with mangold and other [ 0 QOIELY, - ¢
cabbages, swedes, turnips, etc., but owing to the lateness of the time of planting, ar the
excessive heat, the crops were not large. : : :

The remainder of the meadaw land was irrigated with the sewage geveral times
during the season, and let out to cow keepers. ) " _ )

The amount received for sale of rye grass, was 214 Os. 83.; for hay Aot .9 !
£517 1s. 11d.; aud for barley, oats, mangold, ete., £142 10s, 11d.;_ making 8401
£073 s 4. , . o

Tas Warsg SurrLY of Birminghem is in the hands of s privsle Company
Source of s;ggly,-‘—river Tame and its tributaries, also some artesian wells, - ale

AR

and is into 2 reservoirs at Aston. The 2 reservoirs are. capahle:«fhut
millionpumons of water, and from them it is pumped by 6 steam bemm?m e Tor
9 Baldwin, and 8 fiy-wheel) throngh 2 22in. mains to 8 servoe reservoir, 2051t above fove
of pumping well, capsble of holding about 6 or 7 mﬂh::oall:n! 'which is 3% miles* mlll:
pumps, From this reservoir o portion is pumped to reservoir, distant about ¢-m
and 80ft. higher, which supplies the highest lovels. The suppl s 'conatantilthq ptpeﬁbobem
always charged. Water closets are supplied from cisterns, (Daiyz s patent,) holding @ ut
gallons. House counections are filled with
Abont 8,000,000 are supplied daily. - '

Cusssran’s InrgnorpsiNe Tanxs,—Ab Birmingham I Hkewise saw in operstion
Mg, CaEssIaz’s intercepting tank. _ o . )

i i in. wide, 18in. deep. ]
The box is 2ft. 4in. long, 18in. wide, I do?}mbogpg"thoo

closet having a ﬂhﬂn trap sktov;:t, passes into the fedriyindrodtiicon v'e "“)"i:‘;
box, i

the outlet bottom of the box is :
perfgmtedzl?:’ting, extending across the corner and the whole beight of the

Guxsr & CHRIMES }-inch screw valve tapé,

- - ' - - 81

. A ; Lot pig h‘hmd ith & syphen. trap. - All the water,
- ;ﬁgﬁw&:d&:“w%mm paper, ete.. being relained to be period-

i ¢ . ) 0 d‘maybeworth' trying in
' gally removed. This appears to bo @ mnofwwool,an L _
v no o syt of S T

i ANERPOOL.

W (o the hndnetrot Jauws NEWLANDS,
( goeen ;. of which there aes oocupied by buildings

~unoocupied-1,081 ecres, 8 roods, 18
u\d { passages 90 miles. “The length m

g8 pards. ”'Ihe length ¢
uweninl%mﬂel 840
roneh b o e ok

98 miles. The. rumber of houses ip the

Tabibed 65,781
Uninbabited §197
gl Total 70,978
s s 1T
b ' N . N

 Mudsgthefotal . 88,750
i 5. Gt e domlihod &

7 . 7 e ebe 1,850

{otal number of howses ... -82,891
o' ww e 443,088

e .
P e e e e 509,082
14 29,418,679, - :
4 walls in and sbout Tiverpool, which yielded
s 4 o e o il i s

oo s

Y

k) i X s lsomaﬂ Ofu ,.

iy, wdiiob o8 BPRCRL Tor's 180  millions - - »

"with a3 sven %, ' . B436,922.208

R e 1o the .'Mt!udidribt -
_’memwinywyw' w, e we oo BESROIONOL -,
by N il watar supgiy is estimated at 800,000,

#he population of tho &

e o head for domestic purpose wes in 1868—24.88
m ,ﬂ‘“ consua g‘; 1848 to 1868 was 46.068.inches, Tho meximam
s T 1362 Thepinima ¥t 0 inchon 0 1805 e s
K ‘ ‘M,l | yot ’ v

i, snd will scon become universal. In the last &
o wiler-dlosets, and the work is steadily procceding,
o be discharged from all the Sewers of the
000 gallons in the 24 hours, say-iv. round
x5 50, i Jivarpool may bo tekm st 85 inehes, whish would give

J o e o smqea sy el ot s e
W v mn.u‘ldﬂ o3 SEWEES 2. Draxns.—In adiition to the ordinary ventila-
fmm ppedﬂ‘.”s"“'» " which, has been the comstent practics for the last
tm_throusthm h:n D w\lml “‘ tmmense extension of ventilation by meaus of the
91 jyears, Y W’Q'?‘Qt these veptilators. 1,080 have been erected and'are
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High chimueys,

the sewers, .fumm' &c., in the line of sewers, ave also connected with

. Th s e .
Company. T "800 of the Sewago of one outlet is being cxpecimented with by
3

The Test Works cons;

" 6 ! onsist of o i Sandhills, engine
::E’t i:zndi Iilztmlz9 §00,00Q gallons 125 ﬁl::m ‘l;g .i::‘t;? llmm.t ; hire umilu'
oot ixon gm g Tl}x;ch;a' in diameter, extending from the M’iod ol W
o ﬂm; - e O-inch pipe is provided with pro ctior pards e
of land containiﬁsl 4;0:::; 1 It terminates in o dixtribntuw-, Piel:uawi?m - dﬂh'mp‘;”lls
Compuny rood' 83% perchs, which has been taken on o leua.b the

y

Scavarerring,

for 1867.— —Beport of the Superiutendent of tho Seavenging Depat

The génerel scavengi ; i
connected therewith, was uosted’ qurr Lo 08 of middens and mbpits and .
The average strengih of &"?ﬁdms 1867 at an actual gross “Mditn: o:’mﬁf

o employed on the scavenging day and night service has
- .
Inspectors ‘ .
g‘rongh Closets and Urial Bs 1777000 ** 14 8 23
e s seasvsineen | 89 89
Nopoogers cerserassssnedrenennenes | 488 - || 488
(A:shpit Men ... 40 196 08
mm-c.--acc.-.o----..vnl. 80 40
Stable and Whart Men... .. 2 o | 5
50
T -
_ Total Men...........cccors s reee | 688 814 || 858
H
- OF868 ovo .o oo tetiessrersersonnenes | 80 80 |l 160

. As regards the results
a0 emptying of middens and sbpitr ta koo L *ATOD"ig St i the cleane

trough water-closets, and the ceping of the streets g, -
they aro ropresented by the folloming wutrse S ol Mbe, P K ded wrials end

Number of tons removed.

-

Daily. | Weekly. |Total for the Your

Night service, contents of middens an ashpits
. ’ d
Day service, street sweepings, etc. ...... :;g ‘ %g:g }33351

— 114 | aes3 | 940843
. was also favoured with eopi *
'l'fiioldwal Officer of Health, from wh?:hpl? ﬁ':n&m H&YW’ of Dr. Trench, the
show how vigourously Sanitation is carried in Liverpool following statemants, which
The death rate of th: of Li :
1,000 of the cstimated populstion e 5 Of LiTerpool in 1868 ws equal to 0.1 per

The average death rate of the Borough during the

to 1867,) was 82,2 per 1,000, or 8.1 per 1,000 more than xﬂn&? lm et(llm‘“s
! X va.

Scavenging produsta, -

" wre
16,689. .
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l'onttotdmndl.BSSinmn
other words, it may be regar )
the mortality of the previous decennial per

The Registrar General’s weekly -reports
Livu-poolwiththirtem of {he large Towns

umber of deaths relatively

to the p‘opulation, or in
be regarded as & "'5"2 o'f 1,552 human lives, when com| with
enable us to compare the mortality of

? 5 of Great Britain, but though sach comparisons
they will lead to very fallacious

de i i jmprovements,
oo desirable fsomEtve wd.::":gh;bo not given to themoral, physical, and economical

» Tt the same time
conditions of the inlh;n_ tan
i i u g 13 .
::?grlynl{o:;ﬂpﬁn can succeed in placing an indigent po
of health, attainsble by Towns W
remunerative wages ; the densily of

be duly considered in every wm'&n&o of the columns of the following table.

i of panperism, of Irish immigration, and of unskilled
tants. The mm‘l: m;‘otpl:er Town in the Kingdom, aond no zeal in
pulation in the favourable conditions
hose Isbourers have constant work and are in receipt of
population is also a physical condition which ought to

£ the results of sanitary work, and as this can be

-

shewn directly, it has been ineh
. .

8in52, Annual rate to

Loudon ver

Birmingham... - || 858
Manchester  +e 866,88
Salford o e f 11716
Sheffield ..o e 2338
Bradford e e i 184
Newcastle on Tyne nc‘l;“ 121,701
Hull e e 122,6
Edisburgh ... . | 177.089 6601

G]&Sgo' see sos

R |

5.126,695| 118,289 | 73,279 | 862 23.4 | 77,997 | 40.0
Bristal w o || 107487 0057 | 8800 861 | 227 | 4674 | 8538
18,669 | 8894 | 860 | 238 | 7831 ) 450

18798 | 11743 | 578 | 820 | 4089 | s0.1

4690 | sjbos | 805 | 807 | 5009 | 234

o108 | 6188 | 301 | 266 | 22,880 | 108

4981 8597 867 | 264 | 6500 | 208

940,851] 10,100 | 6725 | 412 | 278 19,221 | 12.8
4860 | 8988 880 | 268 | 5338 389

" 4248 | 2984 | 846 | 248 | 8691|838
a786 | 878 | 267 | 4101 422

449,568 18,480 | 18,680 | 40.9 | 80.4 5,601 | 77.1
soo.670l 10,861 | 14588 | 886 | 20.1 1 5210 ' 961

Liverpool ...

) o ase <o establishments in Liverpool where clothes and bedding-
- _;-;;—,Mmsmm‘flmw of articles sent to them during 1867 amounted to

Slanghter house return of gptle killed in the Borough
Calves.

Beasts. Sheep. Lambs.
49,3381. 281,008. ° - 20,889. 18,681,
Unwholesome meat condemned during 1868 R —]:b
. b. Pork. Pooliry. Ral its.
Bﬁf.' 1{;1. M Lamb. e hesd. head.

80,927. 21,551 14,406, 706

Pigs.

Goats.

82,474,

41,

Fish, Shell-fish. Oysters,

Tos,

bags.

number,
. 5,888, 1,860. 1,639, 875,626, 884. 22,100.
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Inspeotor of Nuisances’ reports during 1868 :—

gomphmt- of nuisances mads by juhabitants ........oeersne 1,953
Tohl number of nuisances reported by district Officers ... 40,601

Otal NUISAIOR TIOLORA ...... .00 enerserersesarassscssneseases STHIID
Number of informatiops ... . 818
Number fneg ot wtesssrsasanei seesase P

I L L LT Y LR R asecrseveves

Number withdrawn and seqai 623
Magis " order, aoquitted., .ooeececrssnsaresnesnsanae
Pover in houses :—

1,388 Street houses examined, contained 2,173 cases of Fever.

ssrensee vetent

: °% Qourt . w1218 ,,
Total number of cellars inspected, 66,35 s » ,é
Proceedings :— ,384. &
Number of cellar BOHOES ..........esesssversterssesesecssessrs 5,088
» » informations ...... “}. .
» » e

ee.cesssesesrsrrerentiaesoestates SeansOel

» » » wcquitted and withdrawn ........:... B
House to house visitation during 1868 :— ot

Total number of houses examined ......... 181,101
. Notices to white-wash houses.....eeeeeesses 27,608
Fines inflicted for 1868 :—

Nuisances ... 3 RN
el ot 0 sunghier oo - 328 8 6
White-waahing woeeresooseereerrers £81 8

————

Total £168 6 3.

PRESTON.

The following Statement is compiled from information kindly gives o0
bydn. Asceorr, Esq,, Town Clerk, and by E. Gasuick, KsQ., Borough Engineer,
and from extracts from the Municipal Corporations’ Direotory.

_ The Town is situsted on the banks of the river Ribble. "1t is connected
by Railways with all pam'oﬂ?.::hnd, and with the coast towns and manofacturing
distriots of Laucashire, and Yorkshire by the navigsble river Ribble and the
Lancaster Canal. . N

The chief trade is th mmofmummmaoﬂmf““
foundries and machine works, omu:in: mall amount of shipping trade. Population
is estimated at 97,000 persons, who reside in 17,241 houses. Tis rateable value is
£210,000: the area of the Borough is 2,819 acres.

) Main dw works have been ‘xecuted at a cost of about £50,000 T.he
main gewers extend for 25 miles, and there are 30 miles of “wenmmmn“ected sy
them, paid for by owners. The large main sewgrs are brick “'dm' e et
and the smaller ones brick, but eggshaped. These brick se extand for 5%
miles, the remainder are made by stoneware pipes. ;

The sewers are ventilated through charcoal boxes and grati into the
street, and also through the down spouts, and are flushed by water 1033 on direct
from the mains. Al the houses are furnished with water-c osetd, and these are
fitted with syphon traps. The house connections are 6in. and upward r
no cesspools known to exist : the sewers at present discbarge into the river Ribble.

L

3b

rosent waber supply is obtained from the Cowley brook, &
in the south s?de of Longridge Fell (aboub 18 miles from Pwstontz:iwmlllx “‘;":3:
1; into the river Bibble above Preaton. This “385 18 au°°n o aoth e Sp ¢
ow - which is capable of bolding 110,000,000 gallons. er source of
Mill reserfos: 4 brook, which flows into the river Hodder, and thence into the
] . .

supply i8 the Lonl sor from this brook is conveyed to Alston reaervoir by a conduit

Ribble. The .
.. diameter. reservoir is capable of oontaining 78,765,161 gallons ; so that she
i ,161 gallons. o
total supply is 188,765, nds of these two souroes of supply contain about

The gathering gro

2,777 acros. o i t8 of the Town, ‘88
. fnadequste for the requirements o ,

This 811!’1’};%1.]?“'s :’::o 'E)ewn ane:ll guburbs has gone on rapidly inoreasing;

the demand for W& p having more than doubled during the pash

the demand for ma% Town has been short of water in the summer

e fear of running short for the domestio

yours. Yrom MASRL . of waber d
i M}ﬂ%‘y the" gostoity OL“ mt‘:ecn flushed, and the streets have been

1% the sow Town !
“Pﬁy’mmhm are mhggmtmoyanoeanddmage&omdust;
onlg' mﬂ; m courts and unhealthy portions of the oldest parta of the
an

of be cleared 8o effectually for want of water. )

Town. could n0f, Loud water is also very much complained of, 5o that
The qﬂﬂiﬁylﬁ "’h"“,.,' expend £55,000 in';qmurmg -water from the valleys
'wﬁh .:d Handen ‘brooks which are on the millstone grit, and where
:'f“w:o“hep X qulicyiswbeo be constant, and all houses are con-
“The present supply i8 jntended o
nected direct with the maing.
. BLACKBURN. ’
. ed from information kindly given by
The following Statement ",;3"{,, Mz WaiTEREAD, the Becretary of the

¥ sm.'% extracts from the Municipal Corporations’ Directory.

\ derivesitsmm‘eﬁ'omtheblwkgoloyroh}rivnletwhiohmns

Blckimen G 0 57 iy commnionion v ol P f 02

thm‘;ghth;dbymm°fth° LeodlmdLlVerpoolouvxﬂ,\m e ports o

country ; ; . ;

eastern and oS * imated sboup 80,000 persons, who Jive in
The potg“”i”:ﬁmam:ubﬁm,ooo; the rateable value £18%,000:

houses: the groes tatute aores. .

i:ﬁe area of Bﬂ“fa“g l;:g’?:m ‘:: sewerage aro 3s. 1d. in the pound ; the poor
The rates . '

axeouted ab a oost of £90,000."

main streets, ard 19 miles of subsidiary

of brick, eggshaped, and varying in

! wmﬂi“'*“;‘:{ﬁ_m The rest are glazed earthenware

Tatal 0k thon, BN o B1S. Bin- gin. The ro
. .i:eframﬁ&"! “qinginlilﬁﬁ"""nm'wsm' dxamet?r. o
 sotket pointed PIPe%, MY P8 L e gh trays containing cbarcos] and placed ot

Ventilation i8°
the end of each i octed direct with the sewers with which also
The down spouts aro oont and st the higher levels of the Town small °

fe e chimneys ar® Arohimedesn Screw ab the top have been affixed to
:haef‘t'slfegrminsti!}g n "'I ing mmpnu‘ue not considered necessary, as all the

-1 . 8
wﬁnlwm
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Abomt 14,000 houses are drained with 8in., 8in., and 4in. glazed Mi hen-

z:re socket jointed pipes, which are all properly ’t"m » and con® ™
Pstone pipes, down spouts, and ocesspools. boat P"M";

and 6’703'11819 are only 740 water.closeta in Blackburn, snd ls'merd rille

. cesspools, which latter are drained and kept dry; o8 & g°0
there are 2 privies to each middenlf::l- - 7

The present s run through
mﬁh"hmthemudymmldophduthemtﬁllhtohtthew ,

T matter is retained, and the liquid runs into the river.
HE WaTERWORKS at Blackburn are in the hands of a private comir o/
g:&'?ter is drawn from streams, u:dmfmm the rainfull collected over 8
o oring ground.  This is conducted into.qpen reservoirs, which in the &
mmm%w l::lléﬁng 454 million gallons. The lowest mnfvot: is amﬂ'ﬂ‘?'
3y N . in -4
irom main 18in, diamepn’? T20f above it. The water is brough ;
pplied About 16,800 houses, in which from 75,000 to 80,000 people live &X¢
- with water, which is laid on day and night direat from the sarvice pipe-

The water.o
& CHRiMxs' bib taps

The & are used for house service. i
e daily supply averages 1,400,000 gallons—a M‘iﬁ sossmient
gpﬁm'wh@ g'zrdomuﬁonpplythegzlhﬂ'gﬁilap‘m‘m e

"MANCHESTER.

The following Statem been almosé been
}yGBxx Joszrr Hrxon, 'l‘o::t ?}.l:rk, mot.:pi:ihioh I have ﬁ'm‘z
) LLY“‘: Esq., Borongh Surveyor. 1 have also inoorporsted & extIiﬁl'*’“"""
ITTLE'S very valuable report, and from the M Puarish, some
e b ek e T M
there are bleach warks, de for spinning, weaving, 82 iption of snim
and vegehl;i:cﬁb:;. ik mills, and manu o ’ boun b
The City of Manchester comprises within the ""“”’i",axook, bd"""'m a,
:?'hi"'-"{ Manchester, Cheetham, Hulme, Chorlton upon M
CK, containing & total area of 4,203 acres.

The popalation at oeusus I e 000 (gt
D T A o i oo the el
ol the City amounts to 81,471,331 16e. 1 ut £840,000.

+ Bewage works have been constructed at a cost of ‘

: There are abont iles of mai the City, snd the srod
i2 8235 acrsa. "Tho main outfa sovons: sesyiog s tise fom Of bY 8% ¢ 00,

e rth 8re principally constructed of briok-work, The smallest sewers BT B na-
enware oval pipes, varying from 26in. by 18in. to 12in. by 9in. Tho Fc%
generally are very good, varying from 1 in 30 to 1 in 300.

ing, 10y all the main sewers 1 rapid falls that they do not require
g;n ning’ in special casen water ia nn:.dv;o.::cihe P earest, main. The only me%
of ventﬂmm} of the sewers adopted is through the down spouts of tho houses "
"i:h‘ g7ids which are untrapped. There sre about 67,000 dwelling hlc::zl
within ::° Oiey, and it is that there are only sbout 10,000 water-0 050"
the co,.po,." City, but there are abont 3,800 privies with asbpits connected herewitd .
system ltics%;l:,ﬂ;:e:ezot permit any water to be thrown iutro twof_m e 4d,
including carriage of n?:r::l aem t:::e:x‘:b?:: {” tons are removed.

tions

losets are fitted with oisterns and ball taps; but Museas: GORE
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s 4 rivers Trwell, Irk, and the Medlock, which

. fwﬁ;‘;:;:l wmx::ﬁdﬁ; receive the refuse from the works on their

m sonsisting obiefly of dye works, bleach woll;ks, pape; mills, chemioal works,

bone works, tanneries, India rubber works, and & ng?ter ol.mes. o

Tux WaTER SUPPLY i8 under the Comor?hon.andm.obtmned.from reger-

. damming up the river Etherow and its tributaries 18 miles distant

voira made by the area of gathering ground is 18,900 statute acres, and the
grom Manchester ; 8 bioh hold sbout 4,562,000 gallone. ¢

fires of reservoirs is 601 acres, > . )
< water is brought by mains to gervice reservoirs
o odle F’B::‘::mr:”"om thom from them the higher levels are supplied.
st Godl y'i'h reisalso&“n““kinthemd sandstone rock at Gorton, about &
i t;xe City. This well is 12f. in diameter and 210ft: deep, and the water
Eml'es from ° rnis‘h engine into® roservoir bie of holding 228,000,000 gallons,
is lifted b)j a8 g The makimum yield o this well was ab l:hg rq.te 750,000
and covering 57 acres. supply_the lower levels. The area of district supplied
gdlonlape" day, which and, on it sre 108,419 houses, which are supplied for

" ‘wguals 81 square JIH trading purposes. The supply is constant,
o an 416 works for trading purpos

: verage million is supplied for domestio and trade
and 8 d:ﬂys‘i:s 000 gﬂgn?:re supplied per week during 4} months of the year for
Pnrt‘:l)'ise the s’treetﬂ qnd for flashing purposes. Water for drinking is supplied to
rila hozges direct from the mains, but for water -closets into cisterns.

° The water-works have already oot abaut £1,780,000.

of snalysis by Dx- AngUs.SuITH, of water supplied tb Manchester :—

Hardness ........cooee [P PPIIPRIPPTIIIR
from: 1857 to 1867 waa
e e o L 317 per 1,000 of population.
185 326 " N P
1859 v .. 291 » ”
L veresr " 280 " -
580 e " 30.0 ” "
1861 ......¢ " 80.8 . "
1862 ....... ... 828 » »
1869 . ... 506 » »
. 1864 ... .. 855 » ”» '
«M."" . 84.6 » »

m wsdnesiasececenre soamesens - . . N
e T : chester is largely due to the excessive mortality
) 'rh:highderﬂ!f“‘“‘;ymmwof all the deaths copurring in children

in the
undsrth“go‘)fsym' ol is b
The mortality st ‘8“! ally, eapecially bronchitis, are relatively to the
the dissases of the Je08 £y otber Focality in England, This is probably duo
population more & to the constent jrritation produced in the air passages by,
to a considerable QXJ:” % oh the atmoaphere is constantly loaded. Zymotic diseases,
the dense smoke with W -also largely-awell the death rate.
inolading sutumoal digrrhooa

owevei abnormally great ; consumption and
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e . BRADFORD.
following Statement has been compiled fom information W

Loeal A ies:
Mr;thoribu. extracts have also been made from the M 5, Wy :j;l‘:»i“,"?‘f;‘;'

. Mol’d f‘.mm}n ’ - mm‘“&
ith the priucipel Towns in the Kingmnb!m ppolicy e v commieaion
;;”‘_"".mmmm Humber and casiern coast of Ensl-":‘ -
-neighbourhood are extensi cousists in the mesnfecture of woollen goods; ané, 1f
works, soep, Kroase, sod gar sy " 001 miBen snd seversl large iron foundries, d7¢

Population by esti inbabited houses by estima ., 1860
20,280, o by estimate, 186y, 138,000; inhabited te, 1869,
808 oo icable value, £504,193 ; .m.:f{...uﬁ,-u. m.su?’-d

6,508 acres.

£60,637 have bern expended in works of main drsisafe; S} miles

":‘::riak completad, wnd the work is atill going ou.
from 15in. by 12in.: the omaller semors E1¢

wiazed eart sewers are
Pipes; Chare arers, Fipos. from ia, to 8in. Ventilaion & ,
‘ Thmm:““m'w’ ththmm.mﬂdqbdr
connections are stonewn i 00 Water-closets, snd 8 gumbet of Wiios :
'r: "'P""thinbommm .
Wumtkwim..u,'hichh:tripnwyofthopvu

stored resery
‘Wmi: ares of 315 acres: othet
the mains, | uroes: , Th supply is constant ; and the howss aro direst front
is about 88in.
LEEDS. .
Looal

Th drainage works ha ot of
ore are about 100 mile dnboen.xe:n&dnsw:‘" o of glased

" a cost of £7487: the sale of manure, however,

earthenware pipes 12in. dinmeter, snd the larger onos are eggahaped bri

Sarying In sise from 2. 6in. by 1€ 9in. to 7. Sin. by 8. st the -
There are about 47,000 houses, but only 7,000 water-closets; there are

abont 12,000 middensteads or ash privies, aboat 1,000 of which are situated under

dwellings. The Corporation undertakee the cleansing of these middens, at an

annmlgmqlontl&y of over £7,000. ) .

‘" The sewers discharge their contents into the river Aire, which is sti
fariher polluted by the refuso and waste products of the vaﬂOus’mannfaoI:o%g:
situated on ite banks. ' L g

On the assumption that the population was 232,428, the death rate in. 1867
it was 309, and 828 during 1866. Out of 263

was 26.9 per 1,000, during 1865 .
deaths from Fever, 98 instances wore attendod with marked sanitary defects, con--
octive drainage, or offensive oesspits, " )

sisting either of deft
. Amongst the various ssnitery opetstions carried on, the following summary
nmmofmwwkwwdmglmz—- - _

= Soskange howisel visthed witli a view to improve- their sanitary condition......... 8,508
Houmos distn where oomtagious diseases bad ocourved ...... SN 516
Over-crowded houses partially P ISP SR S SRR 147
Cellar dwollings 01088d.........vooecrrssararsessmosnssessenss s temernerasinasrtantaarerennns 83

Offensive middensteads, under or converted
into.water-cloaﬁﬁ weevconsanvettrer P R T T peerevserseeses 128
Figeties removed .....ccieee : ver 128
Orders Toade by Magistrates . ’ . .. 48
Miscellaneons other nuisanoces removed. oo, 804
Notices and lotters iBBROd ....cocecisssmrressuersnmimssastarersasseninesr s reasetsesasnnns 7,687

A nelf-acting tumbler fiushing apparatus has been &uc applied to
distriots i e.pwny. in ogses whamlgeued

by more than one family. - -
The scavenging of the city i by men employed by th
v ocutract system having Mdmwthemnﬁsxm;

way in whiok the night soavenging was performed by the Contractors, the Cor-
the dﬂ%"’f the ashpits. From April 18th to

 81st, 1967, 14,991 ashpits were emptiod, containing 45,307 tons of manure, at

, amountad to £4,183, which
materially redaos the gross oost. ‘ .
Mp. Pourex’s Rerorr— .of  decivod chiafly . i
o The present supply water is derived chi ly from the river Wharfe, et
thington, and wﬂymmmﬂwMQabonttha Eoonpreser,voir
bwitmh cortain springs nesr thereto. 2/ er there is & total available quantity
in a dry year of somewhntundu?mﬂhoﬂpf gallons per day, and in an erdinary
yeﬂrofsomewhatover7mﬂli°ﬂ°f8‘u°“?“d‘7' :
The source of ¢ supply is open to suspicion of contamination by th
; , d’Oﬂm Bum' and Addingham, and the refuse of the p);pe:
e “am,m., and works on the Wharfe and its branches, above ‘the
polish ab which {he water is pumped- o
The dusi ived at in the report are thus summarized :—That the
new BouTos should be one capable of affording a supply of about 20 millions of
gallons per day.— S ”
of tho water should not exceed if possible 4 or § degrees.—

That the hardness
That the river Washbarn is capable of affording this quantity and quality of water
S tion but assisted in dry weather by pumping from the foot of

chiefly by gravitation, v p A
the Washburn ; the water for shis parposo being conveyed by pipes; laid thenoe
 tothe prosent L — : .
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That the cost would be about £ :
) R
above has been adopted, and § 1?.000, other suggestions are made, but the one

in course of construction.

The u i . X
Cariugy’ ﬂttin; :g:‘xorg’m‘zn“;:aer-clmts is compulsory ; and Mzssas. Guest &

PENRITH. .
A small Town sitasted jp Cumberland, I jon
ive | . Its population amounts to 7,948 persons,
who live in 1,721 houses ; the gross estimated rental g’t? t‘.)he district amonnts to £37,249.

cousist. of ﬁ?:e::ane worke have been executed, at  cost of about £5,000. The sewers

through the rajp.y ¢ pipes, varyiog in size from Bia. to 15in. They are ventilated chiefly
the Beck, which

runs through the Towa,

THE Wargg Burpiy is deri . - ? the
ved from the river Eemont, the overflow o
Cleomar Lake, from whenoe it is pumped juto a reservair, and brought into the Town.

The sewage i app]ied to mead P . .

i d ow land. ' This meadow is situated between the
xﬁmﬁ ¢ m:ld Louth." Just abave their confluence; aud the sewage is conveyed through
embankmeat, aug | the river Eamont, and flows through open stoueware carriers on a raised
bo do ut, aud is distributed through open trenches to such perts of the mesdows as may

.

At its outfall into the main

simple srrangement, it js carrier it is received into a small tank, where, by a

™ made to mix with carbolic acid.
® Ws of carbolic acid is atro ly advised by the lessse of the meadow, Me.
S"}‘?ts“u‘.f i the inveutor of Mac Dovassirs earbolio acid disinfoctaut. Ho states that
meadow to l:?! are driven away; gnd that this is a matter of some importance, as the
quarter of lwmlitig f:gﬁ,”““ is applied is immediately in frout of, sud distant abouta 8
s :
who thrive very well on i’tzf n"'hm s honse, The grass of the meadow is grazed by cattle,

' The efaent water . , . L
the owners of Property o ﬁmﬂ into the 2 rivers. No complaints have arisen from

. CARLISLE. \
and mpigih‘;.rg‘il‘:ﬁng Statement has been drawn up from inforgation supplied,

Teport written by Epwarp Moziry, EsQ., City Surveyor; and

" h;hve o been made from the Municipal Corporations’ Directory.
. 6 City of Qarlj X . ¢
the Rivers Eden,tycaldew’:rh‘anlde Ii. etfl,-f"d on 8 lhgh_t eminenoe at the confluence o
The Principal trag L
cloth, ealico primei . © consists in the manufhoture of woollens, coarge linen
breweries, andpt!:ly“h:nd ocotton piece goods; there are algo iron foundries,

Population, 1861, 29,417 egts o1 o5, 5140 :
i estimated 1869, 81,000; inhabited houses, 5,140 ;
ﬂ’i‘“&“&;ﬁ‘;ﬁ g;;‘eator’s, 4000; burgesses, 8,500; rateablo value, £88,000;
: acres ; iof . Main drainage works

Were executed in 1&58—1855 ;,t,:n::::%?l égg"’:(l)g £27,000. ain age w
sewors irtbont 20 mileg of main gewers have been constructed, oonsisting of brick
in, dismatee " LRCEWAr® pipes, varying in size from Sft. 9in. by 2ft. Gin., down
and throug, °h:l:0°$hey are ventilated by connections made with tall chimneys,
are ﬂusheg bo veutilators into the streets, and through the down spouts, and
the Parpose y v];a.ter from the Streams, and by chambers especially constructed for
9in. or Gin. diam ::g;xe in the Town is connected with the sewi:rs, by ciroular
in irrigatin : 1O oesspools are allowed : the sewage ly utilised

* Smigating the land, and is parly Sesivered inge the toer B

awer ¥ipes; and are flushed partly from the water mains, and partly from _

) any
.works, but bave inoreased in firmness and quality ; and the sheep
it readily.
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scavengering is performed by the Board’s own workmen, 'thongh the
horses nsg cL'm supplied byha Gontnotor‘:,tha snnual cost of seavengering is 2855,
8ewaex Inntcarion Wonks.—The site of these works is situated about $

' i irecti he City, snd is
of a mile from the market-place, in & north-enterl‘{ direction from the City,

surrounded on three sides by the rivers Eden and Caldew, and on the fourth side

by the North British and Caledonisa Railways.

in the
: . Theee works designed and constructed byu;.a.w.nox!nmut ?
year 1860, at that time C C::y Burveyor, on behslf of Mz. A. Mo Doo';ml‘; - of for
chester, who leased the whole of the sewage of Carlisle for a term years,
the nominal rent of £5 & year. . - )
Tho total population is aboat 51,000 but the whole of the sewage is not
at present used for irrigation, owing to 1 district oonhqnngf tho engine works.
delivering its sewage into the main outlet sewer below the site o ngine .

h ine, working cne of Gwysne’s centrifugal pumpe,
lifts the fe:a:emfm?? ::lfl:'oounechgm with the main outlet mﬂéh?:xz:
height of about 12f. and delivers it into sn open trench, oonstmou?d g o then
of the river embankment, with an incliustion of lin. in 1,100: the W‘vy resy
distributed where required by meaus of .n_xoveablg iron mﬂ"@mﬁé id, in
Previous to pumping, the sewage is by lime water st & oogt of abont
the proportion of 1 gallon of the flaid to w.ooosnllomoraem s
£36 per annum. . . . 110

i ’ mthowhob,oﬂhehnd_l,mexteutubont
acres, -&m&m subsoil of the lsad is sndy and very poreut,
allowing water freely to percolats, and is laid down in ordinary pmm,‘
entirely grased. o

7 Mx. McDoveart has sublet the whols to an extensive Bh“gmf“"“." ‘;‘}
butcher in the Town. The cost prmilapoutﬂo_perpmxulmmt 25 per
working expenses: the valus of WMWWWW vas 8
acre, and is now let at £8 per acre. :

the irrigation
The natural gresses have not been made ourlerthmghmgoa‘g;hm

ithubeenltntod that the patients in the Lunstio Asylum have been
madeillfmmtlisi:ﬁgaﬁon,bntitindtogoihe;::w:ake. . oing igatodin”
mead, immediately adjoining sylam were irriga
nnrycr:fcll?'mme:';y the sawage from the Aeylum; and the medical oﬂicar-
stated that the patients were afflicted when the wind blew over the Asylum
meadows in a certain direetion. ead mathemlmi.s
distanoe betyeen Town irrigation meadows )
‘lesut,ll;georow flies ; mdthot:.holoof the Town lies between, at a distanoe of
:::ly}amileﬁmntho’worh; snd if there had been any truth in the assertion, it

ia netural to suppose that the inhabitants of the City would bave suffered.

5ot ¥ Min. Mo DoveaLr’s lease, a clanse is inkerted “That should any nuisance
arise, &'nn IuDo.m I.:e at liberty to breuk the lease without any compen-
sation 5 but up to this time there has not been a single .complaint, although the
site of the works is surrounded by the osstle and several villas,

. is ebtained from the river Eden, from whence it passes
through x‘:;:: ‘ﬁg‘; lgvl.\mh bas been constructed on—what I am informed is
termed—the Scotch plan: this plan is not approved of, and they are now altering
it to the nsual English one. N .

ngin hiouse is situated on a slight eminenoce, at abqut 1,400 yards
from the Eﬁ:m; The:steril pumped from here to & reservoir, & distance of
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about 2,200 yards : this ia capable of holdi
about a mile from the centre of the Town,
highest part of the Town, and 84f. above

is constant, and no cisterns are permitted
from the maing,

ng about 24 millions of. gallons. . It is
and its top water level ig 41ft. above the
the lowest part of the Town ; the service
, the house service being 1aid on direct

The above structaral works were performed with money borrowed in
loans; principal and interest to be repaid in 30 years.

-HEXHAM.

=~ The following information has been for the most part kindly supplied me
by WiLLiax Ross, EsqQ., Chairman of the Public Health Committes,

Hexham is a smal] Town in Northumberland, situated om an eminence
rising in the valley of the Tyne,. ’

The population acoording to the census of 1861 was 5,270, and it is
estimated that thepe has been no great increase sigce; inhabited houses amom}t
to 525 ; gross estimated rental, ahout £21,000; rateable value, £18,496 15s.; main

inage works have been executed at g cost of nearly £5,000.

They extend over a length of 4 miles, and consist of glazed earthenware
pipes, varying in size from 18in. to Bin. Flashing is effected from hoses aMQd
to the street hydrants, ang ventilating shafts open into the streets protected with
charcoal trays. Every house is counected with the sewers; but there are only
230 water-closets in the Town, No cess i BT
which are however ¥opt dry ; at the outfall there s a brick eliptical furmed sewer
of about 200 yards long; through this the whole of the sewage flows into deposit-

ng tanks, which are in duplicate, where the solid matter is partially depositedand -

from which the sewage flows into the river Tyne.

These depositing tanks are periodically cleaned out and the contents
wixedwith Town street refuse and sold to farmers at about 1/- per ton.

' The water supply of Hoxham is gathered from a reservoir on the side of
the hill above the Town, where an embankment has been thrown across a valley
into which spring water flows. The reservoir which is open, is capable of holding
20 million gallong of water. i

ibuted through mains varying from 12in. in size to 8in. in diameter.
The supply is constant and Dearly every house is supplied direct from the
mains,—no cisterns are allowed,
The scavengering of the Town is done by the Board.

The permanent, works were performed out of monies bo:
for the most part in 80 years,

and interest.” The remainder

ropsyable
at 6} per cent per annum, meeting both Pprincipal

Wwag borrowed at 5 per cent on debentare.

Since these works of water and sewerage were finished in 1865 the death
rate has been reduced from 27 per 1,000 to 22 per 1,000.

SUNDERLAND.

The following statementa has been compiled from information given me
by Wxt. SxowsaLs, Esq., Town Clerk of Sunderland. Extracts have also been
made from the Municipal Corporations’ Directo:

Sunderland s an important Town in the county of Durham, and is situated .

on sloping ground abutting the ses, or the south hank of the river Wear, °

Sunderland and Newcastle are the two largest coal shipping ports of the

United Kingdom; and besides the immense ship building docks of the former,

LN
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hi hen annually
ber of ships of small bari
(seoond only to Li'ﬂ'l”d for the mmdg’in glass, rope, chains, anchors, and
launched,) it enjoys sn immense export ;
other rouvarky o m.z 85,000, who live in abofit 10,000 honses :
The population is estimelel 8t ¥ e rateable valus, £250,000, aud the
the gross estimated ren Y i ‘
o d,,,-n,::,’:’o?h have been executed at a cost of £163,000.
A of brick and garthenware pipes : the brick ongs :}:‘9
The sewers aro made of By 1. Bin to 2, 10in. by 1%, 10in, and tho
eggshaped and vary in size ﬁo'mm extend over about 80 miles and thexrheont.en e
pipes from 18in: to 9in. ‘The.nd into the séa; thel are ventilated mngh eo:::;::.
are discharged into the himneys, sad are flushed with water taken fror wns.
tions with the factory ‘s into the hands of & private Comgany Wi‘z th:::
TrE Warer SUPPLY is Hill, Pulwell, Cleadon, and Ryehope. i Siose
ive works at Humbleb nm. ian wells, sunk and bored into the limeston
M“'tm#@ in rained-from: storage capoity of the several reservoirs eq::llz
rouk; il 1l mmm’ supply which is on the oonst:.ll:: sys!;em. ‘e;,lbout
54 in 4 il £ gallons. Houses aro suppliod d"ﬁgt ﬁm with double valve
8§ to 4 mxllw;!ﬂ OmS:mlh:’upp“ed‘ and each one mn;t o deted with
3,000 wntem Guxst & CHEIMES, and LAMBERT'S fittings
ocisterns. »

Jarrow-are supplied by this
Not only Sanderland but §

Oompeny: - ALNWICK.

s : i iven me by R. Ervior,
. from information kindly given me
This statement is mado :

EsqQ., the Town Sumyor: . ) y

v Population of District aboud 7’3.%’ 3
P of Town about 6,000. . ne in
sowered with glazed earthenware pipes, 'Bizgls )
The whole Town ia 9in. to Bin. pipes. The main sowers is laid on a
shop-foom. 1800, 16in., 18in., discharges into the river Alne about 1} rmle:i blo;l_ow‘
Muig»o{nn.inwmn.n_nd orally have & good fall theresretv;? t?lst;,;g

the Town. T e s are flushed onoe a fortuight from hydrants. eutils
chambers, and the sewers are- down pipes which are carried above the windows.

in water ; ; these are all fitted
is chiefly effected by rain connected with the sowers; , 1
:;h:re aie abou: l,mmmm‘ 1,500 trapped sinks. The house connec
with a syphon trap:

Homnare o e off sbout half the rainfull;'the other half s taken in at
erg Carry it iver. .
l'll;hez :i:‘; ied ip, oo to e X i i the farthest of which
storm gu. S, btained from various springs, the Y
Tax WATER SUPPLY 18 obuall to which the water is conveyed throug
in 3} wiles from the storage ’W“E i; reaches the reservoir however the water
A8 3y

" /glunell -onvthonware Pil::&o of the usual form and composed of broken stones,
» filter

through doep i aggrogate. The storage reservoir is
ravel, and sand which aro 438 o::e% and g:pable of holding about 220,000
)

Shous } f o il sbore tho Towa, is 7o, 48 bl ofbolang st 22000
ons when full. head of 150ft. o
'own, and would give & mean . N t, but in seasons of long dranght it is
The supply is generall bours during the day. - -
necessary to cut it o for & fow iron mains of the following sises :—in., 6in., 4in.,
e T T
8in., and 2in. ; .
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too small. The house sﬁpply both for

water-closets and other Ppurposes come direct
from the mains, Mussgs,

GuEsT & Curivzs’ taps and fittings are uged,

The iron mains were coated inside and outside with Dz, Burre’s solution,
and after 15 years' there is not the slightest corrosion ; the branches are gulvanised
iron,

BERWICK ON TWEED.

The following Statement is compiled from information supplied to me by Jauss
Weppers, Esq., Clerk to h

the Local Bosrd, and from extracts from the Mounicipal
Corporations’ Directory,

. N A seaport Town, carrying on a considerable toasting trade with London, Blin. -
urgh, Ne:

weastle, Hull, ete., by means of steamers and sailing vessels,
are fish, corn, whisky, and

coal: the chief imports—iron, timber, ln,hmp,ﬁ‘m
There are extensive irog WOl

-

rks for copstructing steam engines and mill castings, and slips -
for he repaits of vessels,

Population of the Borongh, 13,303, The Borough includes the adjoining town.
ships of Tweedmouth and Spi

pital; but these townships have not been drained or supplied
with water by the Local Board of Health

. 'Tha population of the Town of Berwick, which
has been drained and supplied with water 8,571, i

Gfoss estimated rental of that part of the

Borough assessable to special distriot rate drained and sapplied with water, £18,500;

rateable value, £16,500, .

: The main drainsge carrics off both the storm water snd the sewage, and has its
outfall into the river Tweed. :

The main drains are brick, circalar, sewers varying from 2ft. 6in, ot outfall, to
18in. at the upper levels, and extend over s length of 6,853 yards: the subsidiary drains
are glazed earthenware Pipes, varying in size from 15ig, down to 9in. ’

Ventilation is effected by.shafts (metal pipes) which are carried to the tops of
houses, where therg are blank gable ends; and also through the down spoats and manholes,

The sewers are flushed by metal [pes connected with the water mains, let into
special flushing chambers, and gt the dpad ends of sewers. Thers 8re no cesspaols in the

Town ; and there #re 698 water-closets, which are all syphon trapped, size of soij pipe, 8in.,
pipe from sinks and kitchen, 4iu

The wnvex;gering. of the Town is performed under the direttion of the Local
Board of Health, wh

0 heve their own plant, and employ the requisite number of labourers,

The draiuage works were exeouted at a cost of £6,18% 1%5s. 114,

The average aunual mortality rate-per 1,000, during the 10 yoars prior to the
completion of works of sewerage and water sopply—25.8 per 1,000, S

During the subsequent 8 years—23 » L e

Watee SuppLy is obtained from & reservoir, formed by an embankment thrown
across a valley, about 3 miles from the Town : this reservoir covers about § acres, and is
calculated to hold 8,500,000 gallons.  From thi i
service reservoir, which is about 300ft. above the lowest
250,552 gallons of water ; from tl:eneu_ it is conveyed by

PN

Unfortanately, several years after construction, the service reservoir has been
found to leak, and the towne-people are put in dry weather to the very greatest inoon-
venience: the supply which was calculated to yield about 80 gallons a heed to exch
individual, has dwindled down iu dry weather to only 36,000 ns d

uring the day, or &
little more than 4 gallons per head, During August, 1869, the average supply was £1,000

gallous per day. o
Of course ander these cireumstances the supply is necessarily intermitoant, -
The Waterworks cost £8,218 1s, 5d.

ey of e brsmeh drain » bul cosspoo
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. EDINBURGH.

, Statement i ied from the extremely
. t is compiled from extracts copied remely
valnable rl’;:n:oll:: lgu"'"! Mao mo?oﬁ';dgs?u} tﬁgr&ng.‘ ngieer, aud o
Litriesoan, F.R.C.S.E., Medical om: Rdinburgh is buils on the slopes of 8 ﬁdges: lying
The greater part of mlhl gi?”hgﬂm-: the High Strest and Canongate being on
searly enst snd west, mdsmg on the northern, aod Heriot's Flospital on the southero, -
the omire ridg®, Gwrg:uh City is nsturally to the Firth'of Forth by thres main ovtlets,
The drainage : .
nm’f.c,.i pationy Bm ﬁllil!' the area which includes the slopes on each side of‘ the
1.—The Craigen : s ‘ . v
ceatre rit‘lsvf “‘l_ °Pml‘ the ared which inclndes the slope northward of the nort.hl
9.—The water of Leith . S
ridgo; and ich: reseives the drainage of the slope southward of the

" m thm 1718;111825. sbout 10} miles of sewers were constreoted,

ost of about £69,000. . . N
at a cost of 269, ] . is gumendly B, G, by 38 Tho brao

i : rebble i eu _
=¥ vith g nlm::ﬁmp;vf::md, the evil arising ﬁ;;m
béen foreibly pointed out by Ds. Lerruasony, and the substitution of eyphon

which, hss bod = N
traps recommendod. 1853 Little scsms to have been done in .:: sewa; 1;::
. From 1835 to of sewers have been cunstructed, of yhi“d sbo m_ndn,.“m
e e :m’ et e ot thats Wouks s boos »early £30,000,
hered rs 12in. di orloss. The ot of these ' 30,
pipe sewe : 4

' : oval of solid refase,
o e an wod for atmare. T isbabitonis s
Bdin is pro-minent. wid for manure. The'inhabi
WWW»%”?&""mW&mwmmw‘qw&
songhSR oy 5 Polce 4} 10 P Xt from the Ok Town and podeee istrct i

wre employed in ¢ Towa in the morning.
. insmdﬂm&‘“dmmr‘" .

y re employed under the Inq;ector of Cleaning
- Bight overseers aud 185 scavengars : emp

eoger . the cart, sweeps up any refuse that m:t{
iu these 0 m& &”3‘ conveys it to corered dust boxes, provided in various pa
o been left in Ay, - .
:f"tle City, which are Mmh:l& Joup, by 4% Msn m% 6t¢. high to the eaves, with a
boxes btained . wide.
sloped m‘:,'h:; 3:““"‘“ iv obtained by ..mm,x:ia, in:llndiug implements, collestion of
The oost of the whale ""'&‘ £17,268; but as the manure sold for £8,072, the
tes, olo, M'MM;SI&“ The oartage of the Yofuse is let to s Contractor, the
a v X
SN S being the of the refise consists of that from dwelling houses, namely,
" The greater part of the d"nm, cabbage leaves, eto.; animal matte;
sshes, ¥ ‘““"‘:"'“;’hﬂ'; Sowls, eto.; and. there are also the horse droppings, an
(3 [1} .,
tesulting from mwfllmlﬁm the strosts b,thmvengt.m s
other mpet o8 maeadamized roads is ot mixed with he man .
The mod from the ined from the poorer neighbourhoods there is some excre-
Besides the sshes obtained frato B0 PO the reta bave boe takem to the
mentitious matter. A:‘:ﬂ:‘:h public convenienoes, of which themvm 26, amounting
ns, the excremen ] ] . .
:‘;{"" 7 tons Ma is then
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in, leaving the lower pert of the
16 E) .me“dmmﬂfw '?&Tzw]:;e ‘E'"" into the éand snd
- shallower drains, the | At the Figgate o :
N s . . . ithout irrigation, R .
This refuse is sent out of the City by three lines of Tailway and by the Union ) gronud wit shore. o w grass. The rye
Canal; orin the event of there beiug ne d{mnud for it at the time by any of these routes, 00z:s ont upon the ses growu are Italisn rye 8“"&::?;;3& ;.. not required re-
it is taken to 2 depots, situsted beyond the outskirts of the City, The kind of grasses third yesr; but the mes
AprLicsTiON op Sewaox 1o IrgraaTioN.—The waters of the Craigentinny
Barn, the Lochrin Burn, the Jordan in jrri

. A - 40 years sgo, when the
. f{o be re-sown e wi h was sown about
: . BT ot wvea ou the Figgate Whis, x
Bury, and the Broughton Burn, are nsed in irrigating on
bout 338 acres of land u ing i

jag, 2ot svea on : the season, to the
? o AR ted. for the season, to
djoining them ; and the following is 4 description of the details of 7 groand was Rrst u:ngu is Jet off in small Pl?:;imf ?:a :::rage crop is considered
the management of the meadows irrigated by the Craigentinny Bary :m— - The irrigated. m by the tenants a8 requi '
The aren within the City, drainiag towards it, is aboqt 1 square mile and a half in highest "“’% tot::) i per acre, in 4 cuttivgs.
extent.  From this district there flows ahoyt 20 cubic feet of spring water per minate; the to be from
sarplus rainfall ‘being the non -absorbed

) is cut, shee
2 T 3 bat after the fourth crop is cut, 3
. ©OWS ; gtar r, altho
portion of 24in. per snnum, and the sewage from 5 The whole grass is eaten :’ ﬁeoom do not seem to te‘:l'"’ S:Lereth attelll?[‘it
Population of 95,589 persons nceording 1o the censas of 1861, with a water supply-—say of ed on for about a heen found most suitable for feeding od 1he cost of con-
25 gallons per head. Of this Population, about 60,000 have the use of water-closets, and are turpet plentiful : the grass has Jhaving been found not to aswer, o fitable, .
g:e excrementitions mat;er from about 15,000 or 20,000 of the remainder, fnds its way te the food is foodipg other such as o render the process anprof ; to bring
© Sewers connected with the Bam, ' g aingy peovol 1o be i 3 the best being known
: Jots varies considerably ;
The sewage emerges from the sewer at Clockmill Bridge, and from this point till rice. paid for the “n;lllie:o £20, ’
it reaches the sea yegr Portobello, & distapce of fally a mile and a half it js used for the per acre, whils others are as low a8 irrigation, was about 20s. per acre;
irsigation of laads adjoining the sprer £40 per of the Figgato Whins previous to rrigaion, was sbout 20 :
“Various kinds of sof] are irrigated : the subsoil of the Part of the meadows nesrest The rengld’ parts have been Jet for yoar absorbed; and wo
the City is peat with loam over it, pea; the course of the Barn ; while to the northward 6 . | whils, when imp : he sewage of sny of the streams ?
i8 naturally sand ; by the sand has been taken away, and the ground made up with rubbish ; s i the whole of {
of buildiags, dressed off with sofl, rriod o

. . ins. During
o W , except at the Figgate Whins,
Further down the course of the stream, the soil is R n‘ i? od on from September till February, excep
reddish clay or loamy clag, or sandy clay; while at the Part of the Figgate Whins adjoining carriod
the sea shore, it is pure sand, with g goatin h

b2

‘ Firth of Porth without being used.
irrigatio lo sowage passes to the Firth o : ; and the
g of rich loam, varyisg from lin. to 4 or Sig. this time, the who ¥ of Edinburgh is in the hands % u&‘;";:&;:?%y;monnted
deep, entirely deriveq from repeated applications of the sewege, 1o soil baving ever been .. 'Tas Watzs SUPFLY of and other springs. 1In 1863, ant will gg increased to
spread over the sand, . * water i devived from the C“‘!};’l but it is expected thaf this amo » \

The deelger soil is nearest the chanmnels for wnveying the sewage to the land, The . te 81 gallops for d'.”’hn‘: service A constant. » hout {ho
meadows in the Farm of Loch Eud, ot Restalrig and at Craigentinny, have a slo trans- 89 gallons per hes 20 drinking founisine distributed thmngh 0 fanlt
versely to the course of the stream, varying from the steepest part 1 in 55, which is of There are 49 public wells and ied of, .as taking place through the mi ‘
small extent, to abont ] iy 50, which 15 the slope of the greater part of the meadows, The ; waste of water is mph; the construction of the witer cisterns,
Figgate Whins were artificially levellod 10 allow of irrigation, - m ‘of the ordinary mm ;’;;i o o ) X )

The ground has been dressed, 50 as to have g regular slope transversely, from the their conpection with the drains is itary districts,—7 of which constitute the
oourse of the strefin up 4o artificig] Channels, called feeders, abocss 18ip. wide by 6 or 8in. : . been divided into 19 sanitary Subarbe
deep, formed round the ground to be irrigated : these' fesders bave been formed with only The City h;'l‘ wo; snd 3 form the sonthem’ . o andary of the

enough {o cause the sewage to flow slowly along them, : New Town; '@ the Ol Towz; although not within the Mlmml’:‘ mn.;ynrogh
: o At intervals of from 30 4, 45 yards, channels abont 194p, deep and 8in. wide, are - The district of I‘“"m""ﬁ’ of the Registrar General under that o .
formed from the byewash to the feeder, thus disposing of the ground into panes or square City, has been inclnded in the re ' ion of the 3 divisions, as at the tensus of
Plots of about £ of an acre each ; the irrigation of these Plota is & separate Operation. . : In the table below are given the Pl"g:;‘h their acresge; and the density of the

The sewage can be tarmeg into the feeders as required; and the irrigation of any 61 : the?r respective mortality during H .
Particalar plot is effected, by stopping up the feeder where jt pesecs the lower gnd of ghe 1861 ; o _ e Prapor
plot, until it becomes full of sewage, then, by small notches on ¢ top of the bank g - popalatio ] Mortality, 1863, |Death rate per 1,000] Tmap- [of Fo
the- feeder ghout 8t apart the Sewage is drawn off- from” the feeger, and overflows the T
ground in minute streams, the number of which may be increased o diminished at pleasure,

At some places in the flat ground, the transverse channels

to-utg;
Above| Under| ., | Abavej Underfr ;) eres

.} Acre,
yeans(s years yours S years
convey the sewage down each

side of the plot, and from them it is drayy of by a namber of smajler channels,
The point simed gt i 'to have the

.67 | 18.8 J1765.5) 34.3
) : 741 | 968 1,109 ]13.97 |db
Town ..J| 55,084 | 5519 | 60,608 .99]30.78 J1078.5{ 909
. I gronnd 20 disposed that the sewage shall flow Tew ‘| 12,901 | 96,088 11,618 11,807 13,015 118.69 110889 1 85
equally, if possible, over the whole surface, = GdTowm .. | 851871 13,901 (. 9430 ] 148, 46| 199 117.15 ;50.16 | 20.38 10‘._
The irrigation is begun in the month of February, when abont o quarter of an inch SouthernSuburbel! 8518 | 617 | &, 1,311 (4,516 |16.89 |08.65 (25.67 | 6948/ 435
in depth of sewage is allowed 10 Aoy over the ground for 24 hours. Teq days afterwards, Total for Parli- ¢ 'y g ong | 19 857 1168:281 2,505 ol svlarse] stor. x
the same quantity for 12 bours; and & thirg soaking is given in another }0 days, care being mentary Area } | 108 | 93] 65| 11 984 20 ~i—
taken not to soil the Partially growp grass by the Jatter operation, This is the whole Landward | 2180 . 1,898 (4,413 J17.16 {99.90 |25.88 | 70781 241
Pprocess, repeated once for each cxop, of which there are generally 4 per anoum, R i Total | 150,914 | 19,530 | 170,444 2,500 :

1t is important to remark that the land, except the sand st Figgate Whins, has . —

P

been drained thoronghly, to g depth of 4t below the surface. 1t was found that with
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It is, however,
emic diseases of dei:;h’;;n lee;;nt of bi.u deuse
ether the epidemie viera or fever, the poorer
crowded districts of the Oﬁl Town, suffer in o mnked.ﬂvu.

The following table shews the average death rate for the § years, ending fn 1868,
for e o ool 26 per 1.000. Tt wil be opsorved that the poponelen Lot L8 In 1868,
for each year, and that certain deductions bhave bees made for the number of deaths, vig s~
those of persons who died ia the Roy

Edinburgh has never beest considered an unhealthy City,
peculiarly exposed to the Tavages of epj

and badly honsed Population; and w
inhabitants living fn the

al Infirmary, and were belonged to Leith, or to various
counties of Scotland,

By this means a corréot estim ate can be formed of the death rate of the Gz.
which would otherwise be burdened with s large smount of mortalily, for which it is. aolel s
indebted to the celebrity of il:,Hmpita] and li:dled 8choal,  * - 2 G 0N xéf Aol
i mmm' j N Excess of
o the Fori Begisored ,,,,;:,g;gg' Remsin| Death { Birth | birth rate
YEAR. | mentary | within the ) County. [B8Mor- Births. | rate per | rate per | over death
- Boundary. [Par, Boun,|  Leith, | County. tality. 1,000. | 1,000, rate.
1859 |166,380 8,619 | 28 86 18,520 | 5,446 |21.09 82.73 | 11.64

1860 1167,248 | 4149 98 | 97 4,080 5,880 |24.00 |82.18 | 507
1861 165,131 | 4,077 | 28 | 108 |3,048 |5.604 28.47 (38.87
1862 (168,980 | 4,061 | 19 187 14,505 (5,799
1863 169,857 | 4496 | 81 | 140 |48

104
26.65 138.86 | 7.1
6,122 | 25.4 /36.05 | 10,65
Av 24.15 (8874 | 989
crage 20l 959
GLASGOW.

The following Statement s compiled from extra
given me by Dg, GATRDNER, the Medical Officer of Health of Glasgow; and from the
report on the Vital Statisties of Glasgow, by Wu, Wrsr Watson, Esq, the City
Chamberlain ; and from the report of MEssrs, BATEMAN & Bazavgrrre, on the Sewerage
of Glasgow, and the Purification of the river Clyde.

MR Warson’s RePoRT.—

The City of Glasgow, Inelnding Gorbals, Yies on both sides of the river Clyde, and
the population within the M unicipal boundaries is estimated to have been, in the middle of
1868, 447,000 bersons; basing the calculation wpon the average family ratio, which was
found to exist in 1861,

ets from varions reports, kindly

Inhabiteq dwelling houses,

93,398, taken at 4.72—440,814
Tumates of public ]nst.itutions, barracke, and s

eamen in harbour, say— 8,186
Total population within Manicipal boundary 447,000
Population in the suburbs 69,565
Total estimated population of the City of Glasgow, inclusive of suburbs 516,565
The births and deaths ascertained to have been registered in 1868, are represented
by the following ratio .—

Births . e . 41.68 1,000
Deaths 1. U1 UL B00pg

. ' s
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: ing 1868-69 1~
-eubise rental of Glasgow darisg 1888
,v-.n o mmwk'b'“-dmmg'm,m

' warchomses, facturics, U6, MRS weys and canshs £40,830
Hoases, shope, 1 . F o .”I:m;a“
iy bapeed Borolgh—b T
Roydly N mmw;.’m-k "'-,€1‘~f5."
. : N ."l 1 N ’ . “ g‘:m'm

scre, was in 1861, 78 it o ; v
: ' ’s Betopr.— e - in
MEsses. BaTaMaAN & A covers a small ares,
o arod with most Bagleb Tuws, the Gy of SIMEEE S000 e et
populstion. Tha Jend .00 of the Town attaining su elevation w belt
P e B e some low level groand Oooupite & Haro
’;‘”"dM ﬂlesﬂ"“‘dw to"an -

of the Borough s 5,088 sores : the sverage anmber . of Pmym
The ares gh is 5,008 sorey v . .

P

joining the river, from the - . @ o
mnoom-bmaw. Combekis B, 3 Nomn B, : Bons Do,
Bare; gt with {he mare im ks of ridges and yalleys,
aud the Pigkston Burn, mﬂ"ﬂ““mma,“muwm on of rid
P the o o mae than binder tho conveniont sewage of the "'m&v ofany
" south side, the ground is more uniform fn level 20 strosm
i om:ﬁmwﬂﬁn&emmpid.bybmﬁ-,_ Sciliton of good drsinege,
importance oocur .w“w.idaofthsnyerpmm o City may be con-
T!lBCItYI M.ﬂﬂid“l’ﬁwm ] d mﬂlﬂ”mhl'e
which have boen carefully W,,ﬂ[ i .mmmmw B astion of vater-
tidered, (tlbereg“&:, and flow direct into m .:::h;i oo works, swell the volume
short and ra D of . A 3
cos gl “w"t"h ot most Towss, aud faoresse ius ot‘nt;. harbour, poisoning the
T e g st ively on tle g o e e
g sanopig l trvelier b siambceh, aad 10 doubt inorng

in their which, space will

port. . rra i their report, (fom v

Msssrs, mnuu & le;‘x‘“wm;rogo-e’to h wﬂ;“;,mmmﬁm

a"twn andttomeemt; it by & culvegt exoeedi B'l.:mleimlengl.h“ﬁlw° a ooust of Ayrabire,
Q'

» ‘MM ﬂ » if
to be atiied i irgaing the sty 06 U2 pnrpm%f‘:ﬂg Jiohatlo groms outlay
8,000 or 9,000 acres pletion would amouxt to 81,953,351 . the
e e s prosat g of 70 il of i drisgo i Gl e
Thege are st &i':kmtd shaped ;. they vary ‘“m:molu. No.,upecid
e o " spouts, 3ad throogh gratings and mah !
bive ocn mads fo Sushing ::‘:w ing in site.from 9in. to 1%in. in
id verying In o :

The houss connections are \ ,
Lameler. T . Inthe of the enwi-
The water-closet syt B i of the 90,000 failies of which the population

, it is mentioned r ter-slosets. )
B avow i oviatol to cousat, 40,000 e withoat wa

: . . ich are
Th has beon divided by Du. GA12DNER into 54 sanitary distriots, which ¢
der :il(;?upm of six lz&ul Oiom of Health, De. GAIRDNEE supervising
under the m i .

the whole.
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The Medical Officers of Health order tenements to be famigated and white-washed,
articles of clothing to be disinfected, bedding of fever patients to be destroyed, and replaced,
closes, streets, lanes, and gutters to be flushed with water, besides ing ing tenements let
in lodgings, and secing that the terms of the law regarding over-crowdi

ng are carried out.
Sanitation is also vigorously carried out by the Improvement Committee, who
are doing a vast amount of good, in p

ing down and re-constructiug houses in the most
densely populated quarters of the Town: the over-crow

ing in some portions of which
exceeds that of the worst parts of London. g Fo
The cleansing of the City is performed under the Board of Police of Glasgow,

The average number of men employed during the year was as follows .-—

In the scavengering department—including street swee
cleaners of private streets and courts, broom
fumigaters, washers, e£6. «.c.eovereserersersesrances ooee. 899 men.

In the manure department.......c.eoerssuneriocrrreirserernnsess 846

»

, ‘ Average Total 738 ,,
Horses employed ....ccvvirissnersessrsnisesssonns covee corennes 118 horses.
Total railway wagons belonging to the City

sevseesanaeeees 250 wagons.
The total quantity”of manure collected :——

Tons. cwt.
Ry night service, contents of middens and ashpits ......... 97,237 1

,» day » _ street aweepiugs .. sevnnncsenss 42,002 12
Remaining on bavd ...ccivieeeeriiiiivnnininennneiiiniinen. 6,851 0

Total 146,590 18
During the same period the following quantities of manure have been despatched :—

Tous. owt,
By rail, 15,148 wagons at 8}% per wagon..................101,685 18
By caunal... .. vvueene

. . 6878 0
By farmers in their owan cettnssssnnengee 86,420 11

— . s

. 143,984 4
Stock of manure on hand ...ueeieerersaeressereeniersonnessonene 2,656 9
Total 146,500 13
The total expenditure on these operations amounted to.. weenensn 241,729 3s. 6d.
But ;‘rom thi?l has to be deducted sale of manure.........221001 4s. 94. )
Stock on band— '

Value of manure ...
;mplements wressnnnsnsssnnssneennnnes 1,848 1s. 0d. § £30,885 17,24,
L) S
Amount received for private work .........ccsreeieree... £6,168 53, 8d.

Balance from general assessment ,....,....e0ve0reerenenene £1,878 5s, 9d.
' Leaving a8 the total cost 10 the CY vuueervvveirevere,. 810,660 o 41

The works for the supply of water to Glasgow are one of the most extraordinary
instances of successful engineering on record.
In the words of Mr. Gavz, for whose very valuable report on the Loch Katrine
works I am indebted to the Secretary of the Institute of Engineers in Scotland ;o

“In the face of doubts and distrusts freely expressed, and of nn‘rnlldd difficulties
arising from the wild and rugged natare of the district through which the agueduct passed,
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extendi r 34 miles
involvi outle ards of £900,000, and extending over 84 m
bt work:é ::l‘l‘e‘:gd.l: less t’h:: :;im 1t is & work whwho';lll bu: ;zx;m
::it;o:ll::rx’t;oszeeandye aqueducts in the orld, not excluding those of ancien '
oo Citypmm’ “n I”.ketelilmm:f.tlxilhml,' to give even a bare outline of this
i - 'onhll !:.i;n how‘:lv:tm ‘brlely notice ﬂ'qm the nilove report that thevgathmng,
mpwn?om Loch Katrine works, made by damming up Loch Katrine, Loch Vennacher,
and Loch Drunkie, covers about 45,800 acree. e
from the Lochs convey the water to & servive ;esm v, 38 e
e a'qw‘n"l:t‘hiz resorvoir hes & water surface of 80 acres, an ag:&m
ﬁfogolt:tmtnlé‘ct:a;ning 548,000,000 gallons, and is 817ft. above ordnance .
o »

ines. from i
. by pipes, and about B0 yerds from
d from the reservoir DY i ) - and is strained
o o dra el et ou o th i, 0%, et sl P00 S b,
m;:-:'lns “throogh copper wire cltb, ‘é’m Siameter, and from this latter the water
fénﬁng a;iabmd "’!P:'m the City. These 8 Piﬁ u;ﬁiln, mmlz
finally p.uuldi::’w deliver 'hlo!lel 50,000,000 gallous a day. ?!u;fﬁ ooy of
:ndﬁentgnyudsh‘% and then diminished in size to 36in. are oon d
unnel, 2 .
i the City. .
T o e e, T
their npply from (e B Reatrewahire. 1o surface water n ollcted in 4 resersoif,
pot mei; fltered, is suppliod fo the Gity by grartatioh. | 0 g Lo
niles from the upper sources of the stream, and sbout § mHas F45 % a9 sets of
- with these reservoirs, there are 3 distributing t‘“k:.'t‘:‘ Hitors is
Inhe::tn:‘t‘m b‘: ::)rked while the other is under b:BP‘“'- E:ithont stopping the
filters, Rac 8 transverse sections, any ouneé of which can b cleared e sand beig removed
d".l(hd into ',h m filters are npon the re g:l:‘gud to diwh‘rga its pro g
B o weshed, d sgain ropaced. When say fler bae fossct /SR 8 Wl
Wher & oul’f“s - * Jbout 1in. of sand is removed, and a M:o - g suriace
quancy m an upward current of water in cast irou boxes., e antity
'Mdmr'm..mome filtering suface is 3,800 -qmzy‘":;;.md sverage quansly
of wler passed throngh is 875 gallons a square yard per e ito.sack 8507%. kg
9 tanks iuto which the waler p Lrom the and are 240ft. above
o6f. b ol and 10ft, doop. 'They oontain 8,260,000 gallows, .
. DI y .
datam when fall. e the i
ordnance Th““,‘ndn pipe to the Town, 24in. in m;ﬂpﬂm'rﬁ‘;m ‘;:ll‘;' “;P‘“l‘l, ouf
i i hzd with valves, and oopper wire df%s was obtained thus—
being furnie e Commissioners during ,
water furnisbed by From Loch Kstrine, 22,100,000 gallons.
From Goﬂnl'l p.'iuﬁon works, 8,780,000 ,,

Total 26,830,000 »

R . hole municipality, and 1s.1d. in
is 1s. in the pound over the w f T,
th e e ogether Y501 of publi rete chargoable o the owners of property
e nor

within the municipality- that the Commissioners have beem enabled to
h - °'f’“t‘i.‘i‘:§i§§’b3:fa§§“ﬂ’wm;¢h as Renfrew, Pollokshaws, Rutherglen, etc.
furnish some ol

ouses i lsewhere, except

H cisterns are com'pnlw_ry, bat not el cre, eX
o l‘nt tbl: :‘f};r':::'ﬁf'dm are supplied direct from ;ll:le x::las ;r:ntghl:
for water-closets, althou, T reloscts. e house taps most commonly -
valve cisterns are

en ground cocks which canse grest wastc. '
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SWANSEA.

g Statement hea been compiled partly from extracts taken
valuable report of K. Davies, Bsq., Medical Officer of Health, snd
ion kindly placed at my disposal by E Cousaxs, EsQ., the Borough
Surveyor. Extrwtahavedsobeenmadeﬁomthel{nnicipd%rpomwnl’

The followin,
from the very
from i

Bwansgea is & Borough situsted on the west side of the river Tawy, at its
mounth at Bwansea Bay in

the Bristol Channel. The Town has communication

with the South Wales and Vale of Neath Railway, and with the South Wales and

Bwansea Vale Railway. It has also water communication with its own and adjacent

counties by means of the river Tawy, the Swanses and Neath canal, and another

canal which runs up the valley for a distance of 16 miles.

The staple trade of Swanses is the smelting and of copper, which

is bronght hithar for that from all parts of the world,. There are also

irof,, tinplate, zino, patent fuel, and alkali manufactories. The exports consist of

the artioles mannfactured here, and the imports of metallic ores, timber, tobacoo,
hemp. tallow, flour, grain, eto. )

, Population in 1861, 41,608 ; in 1860 estimated about 60,000 3 inkabited
houses, 8,778 ; gross estimated rental, £181,875 ; rateablo value, £1%8,000;. sren
of Borough, 4,368 acres. :

Frox Dg. Davizs’ RepoRr : —

“Previous to 1857 Swansea was without a gystem of drainage, at that
time there was only one main sewer along the Strand which emptied iteelf into the
river, receiving jn its course the contents of the Old Town ditoh, partly surface
water, and partly sewage from the lower part of the Town.

The Town ditoh was in fact an open sewer along a great part of its course,
from 8 to 4ft. wide and in som '

o places 5ft. deep; always stagnant, and in summer
weather offensive and dangerous to the public health. The ceaspool system

system was
general, and the water supply of that part cf the Town above the level of the
existing reservoir which was obtained from pumps and wells, was insufficient in
quantity, and in many instances of a very questionable character.
In 1857 the main drai

drainage of the Town was commenced. There are
53 miles of brick sewers and 34 milos ‘

of pipe sewers.
The system of sewage adopted in Swansea diffors in some respects from
that of many other Towns and is believed to have advantages peculiar to itself.
The main outlet sewers oonstruoted of brick are eggshaped in section,
varying from 4ft. by 8ft. to 2ft. 2in. by 1f. 6in., with other mains of circular
glazed earthenware pipes, from 18in. to 9in. in diameter.

Exdept in the onse of
cellars abutting on the sewers, houses are not drained directly into the main sewer

but into subordinate sewers at the rear of the houses on both sides of the street.
In this way, with the precautions immediately to be mentioned, the risk of the
escape of sewer gas into the interior of houses is avoided; and the expense of
private drainage is very much lessened.

The sewers are easy of acoess,
carried under the houses. Rach house
sewer, which is finally conneoted with

and the drainage of back premises is not
is connected separately with the snbordinate
the main sewer at the end of the street.
Ventilating shafts are constructed in connection with every manhole along
the course of the maiu sewers at an aversge distance of 40 yards from each other,
and before the gases escape into the strest they must pass through trays filled
with finely broken vegetable charcoal. The result is most sati , the
bourhood of the ventilators is not offensive, and 8s a proof of the eficiency of
ventilation it may be mentioned, that it is at all times possible to enter the sewers

] meﬂnvimhwernmo@-

double system of raps i i
from sewer gas, 8 C mtouniod“m?hmﬁdathahmm“dm"m
sinks within housts 5.5 xmwwﬂli‘wuwmmmwmm“'
" pott of : . —
mwgh‘ . dm,,..s.mdm";:"’? . and is sasily accos-
int of the sewer wmhydnntonﬂw

T et o T e S

ible, the

:mter'mtin-

by

hoed through houses they are flushed

93— Where the sewers oad ooly DSB8 o snarvaly of m;wdaysadﬁ:m
" elf-acting ﬂ"‘h:ih chambers is shortly this,—e i

when it reaches a certain
S ion g8 so8. yiﬂl'_“ﬂ""m"h’ is suddenly
_ .‘,...Mum. .vq!.nhty,of-:m““’. gellone bb

obtained fram & " roes valley of the
s o tho bills aboot. 9 o eipelly common
x vos the rainfull dfmt 1,860 oontamination.

Town, and the rives recat biity of sewege

th
1ands, and is en from W"P:am conduits, 3ft. in dimnomehli; g;lfbouet
The water fk Mg’“""n ,““‘mb and is distributed within the FROUE, D poo
reservoir

with cisteros, but for other

during ® short time in
i gy e e LT G i e i e
itis « Tt there is evory roason {0 Bl b5

Dx. Davrss says sleo— 0% to el 28 of the previous
itary improvemen of the 867 'Lﬂlg-lwl’m'%emjng' and is an
ssnitary of 1 ;.-ananof_l;‘;im,hioh,mmher
o et bl i iy £,

the
B . = - . | in the borough) is

Portsmontb, is 15 miles in .
dmuodmthomﬂddw'w , inhabited houses, uhon’;h%,.(zoo; thi:
Fopltn, ST o, i, Dl S 8 o
gewered oovers &, ; gravitasion. The ; the
:Io:oved both by p;:la!’“'& “‘17:)"8;:., of this, half is densely populated,
sowage is pumped oovers
trl;ll‘:ﬂ*ﬁ“‘1°" is suburben. vitation the sswage over 1,634 acres,

grevita : i
e i o Ry el
helf of which 18 ! ,
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- breadth
down to s well, which is 80 ft. decp, and of an aversge
flows T
sew. ‘ i
54 The sewage d in wet weather double the qun!]mtfyz(s)
of 108 ther about 400,000 Bl'l"‘;u'-'c;n works an average for 18 hours, 1 o
In dr’ wes b I'IQ" 'y W R
The sole of the S5Wers in the low level, or the ares ranges from ed by 2 engines 1 of 16 horse-power a.. aping well;
3ft. to 4ft. below high watepr mark, to 6%, and 8f;, above jt, puﬂ??,’m.lf is into gz:«l;-powif- which is ouly occasionally jch-the sewage is conducted frorfl;) :h:h l;“n;g:' glevel;
the sea, and ig about 18in, below low water mark., The mouth of the outfall ig lajd are 9 pipes, thnmgh 'Mfor conveyance of ““ﬁ ey
6ft. below ordnance datum, . of There 15in. i,;. . mﬂ, is forced on to the ‘g o owamard (0
7 Kaota an hoges ! ¢ #t58ted i Languton Ghannel, whero tho tide runs oat abov - the other of iron, thr:“ﬁ-: & Worting gt dov s decribed ahore i reeived
. . Tae Stwaol -lylg ground, broug! h a covered main carrier, con-
. . From the Pumping argy, thq rainfall is exclnded 88 much ag possible; but s brook, The 'e':h?hffr the ""’L ll;ﬁ;?om this lthﬂowr:i etrl:r:“lgich are simply earth t{:gihfts
the higher level oarries off both gtorm water and sewage, into a cistern on t 1‘&‘" in diameter. Branc t::t from each other about 8 rods
The main sewerg 86 eggshaped and constructed of brick ; ag their upper sisting of 8 p‘pe-mmthe main carrier, snd are die
end they are 3f:, by 2ft., Tanning into 4, by 2ft. 8in., 4¢¢, barre] communicate Wi
The low level Smpties into ap

elliptical Sewer, BfY. by ga.
whenes it jg pumped into the outfall, whe, R A oo
ameter,

ment, conSistiDS
ive and unnecessary arrangemen
an expensive
noe it is cony, ed into
Dipes, each 3ft. in di v

At each junction with the main, is

. . tember,
iron fisnged pipe let into masonry. sown with rye grass. Up to Bep ’
the 2 fron of sn froa fangs P of 40 acres, is .
= i L h;‘;‘x'::ﬁu‘s averaging l: tons per .m; on which cattle were grazing.
The bratch drains are partly brigy, Partly stoneware pipeg, 4 oo Twenty-seven acres were Jaid out on to which the sewsge is pumped; 9 acres
The brick draing are all eggshaped and vary in giza from 1%, 9ip, by 1ft. 2in he high level there are 20 acres d cabbage.
. . N . . . . 4 th roots an
to 2ft. by 1ft. din. gy 6in. by 113 8in—3ft. by 2. 1y, id On the , and 11 wi
ware blocks (JENNING'S p&ten{.) 7 ©% ars all laiq 1nto stone. being sown with rye grass
The stoneware pipes arg vitrified ang vary
thickness,

. a
is Jarm, advises that the lan
Lancuxy the able mmn:cgde:;‘ :th;n :ntumn of each year it should
. . M. N . an at 1n ight.
. ivided into 8 portions, and ' sewage for a fortnigh .
%o 15in. of 1iin. thigknegs e of . o roaghed, aad the lnd sosked onld o wren with root, {he Bod with cereals,
The sockets are 24in, dee and the 1aid in 4i be il pl ' 1ot division, show . e .
concreto all pamese A0 2 in. D, Y are laid ang embedded iy 4in. of m,o‘?“:‘. g’;; and the $rd mthofl’ye Bfmis ensured to each plotst C:)fmllw‘g;
as W nceession orops is repeatedly
The soil DPipes from Wwater-closets are 6in. and 9ip, . = B]’ :;;h yield henl:e:'i; wops fan 1 S s oo ’
. ) . d the soi
8 are estimated to cogt £150,000, ::e same laud. TINGS. i
. . ; the hands of 5 Private Company, The supply ig HAS ed from. information kindly given me
Intermittent, and ig on fop about 8 hours ont of the 24. It i, derived from spri . wing Statement s compil
water in the chalk g Havant, abont 8 mileg distant from Portsmonth, The vn% The follo
i i ich holds about 2 mjllion ons, from henoe
i R well, from whio!: it is lifte Y v

7 ‘Wi, ANDREWS,
Olerk; and from extracts from a report by T Municipal
Esq., Town ’ also from extracts
Dy ot Boevayor; sud ilst
d by 2 80-horse 3g, Borough Surveyo . een 2 hills, whil
06 TOServoir in Portadown Hill, sitnateq abgut 24 milesp?r';?: gogp’araﬁ-"“’ Directory Hastings is sitnated m_ag“sze:mmm“‘* with the
Havant, whence it i brought inte Portamouth, g distance of abog 4 miles, The Old T‘”;: :lfong the sea shore, until it
The supply equalg about 8 milljon ons a da; Q iy Qg New Town °mn"d, to about 80,000, who
about 16,000 houseg, Cisterng in houses are é‘:gpulsory.y’ and i huted to g::nship of St. Leo! ; .f Hastings ig es@imz':id ::n;“lm oil;n:bou: 20 per t;ent more
WORTH ING bfh f Zoo%‘al it;;‘l‘e‘i; the_ %wme area of the Bomu;;l:);; 1,800 acres.
. . 3 a joch is 'y ? .
) . than the rateable value, Whlohh,w been executed at a cost of £4 bt the sewage
The following Statement is compiled from information kindly given by the Loeal in drainage works into the sea by 8 outlets, 17 begon
Authorities. - 4 Main the sewers di inlfnb rcepting sewer was consequently begu
Worthing is g small Town, on the coast of Sussex, chiefly noted 8 8 watering ey oo old
Place. Tha lowest Part of the Town i from 3 to 4ft, beloy high water mark,

) ) € . ined as overflows
. o] ) being still retaine
\, form od-nuhnot""mlbu"h’sw;the old outlets
The population i estimated Nov, (1869), to
Therea of the district sewere i

be between 7,000 and 8,000 persops,
d, comprises 2 squate miles,

d
" d gewage : they exten
- in 1866 and finished in carry off both stor cwt:dte:fagﬁck and are eggshaped,
%, during storms. The sewers_ sewers are constru the in size from 9in.
\\?‘m:gmt 12 miles. T:Q ins aro stoneware pipes, and they vary .
Jor 232, rains .

Main drainage works haye been executed, and 5 Sebarate system adopted, The while the subsidiary from Warwick Square to the “}"i}: lﬁg‘;;tl’:l ;
main sewers constructed of brick, gre barrel shaped, they are g3, at the outfal] diminjgh; to 5. in interoepting sewer ! by 4ft., with an inclination of 4 200ft.,
gradually to 12in, at the highest point, ’ 8 Them’m:‘;of a mile, is 2ft. 9in. yBolll';le, being & length of 1 mile the

The branch sewers are glazeg carthenware pipes, from Bin, to gy, dinmeter, Thero s distanoo of sbont £ ot o o e nclinaion of 1ft, in- 1,8208. From
are about 1,500 houges fitted with water-closets.  Ventilation is effected through .chu-eo‘l from the is 8ft. 6in. by 5ft., and
trays at the Manholes, angd glsg through 6in, ventilating Pipes, The down Spouts are ot the sewer
connected with the sewers,

the bend
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- Bourne to the tank the 1 is } il the '
inclination of 1ft. in 1 323:;8% i# & of o mile, and
ey ; E: sewer 4f%. by Sft., with
-5 an

The sewers are o
they are fiushed by salt wep - ioted into the streets
t Pl i s
flow throngh the siwers_wﬂter, which is imponnded .:h;,?;fhﬁ"di:,mod trays; and
d allowed to

The sewage flows §
of 14f. : thi e flows into & tank 210, "
tank is abf)}:: ;?t!.l lf;il: “{,"“"10 of oontaini::ulo :ﬁ'u:{ ! 1o broad, and of a depth
iron 4f%. pipe, with a fall of fer L7 8t ueap tide gallons. ' The bottom of 1h
when full in aboat 1} hors, g 8 10 108. per mile, wi?of",‘,’ﬁ"“ Pipe s & cat
and the sewage runs away to the amstaec,  L0% 200Ut a0 bour bake o e

. THE WatER Suprr . i

springs, and from an artosun oy 06" 18 derived from warface

The water S oservoirs, from
above sea level, and :&:’t motm is forced by pumps up to tanks,
and cisterns are compulsory on gog::: the pumpa. e supply is l:‘t:::ua?&

A controvers I nt ;
water wi 3y 8roge some few .
i rih o o e 7 g e oot o
analysis of the water so o the wattr that had b&n‘:;,‘,:gi'onins had taken p):::
appreciable quanti used was mads by D. T in leaden cisterna.

quantity of lead in the water. ATIOR, who failed to det I:;

CROYDO
The following Rtatem N. extraoty
i ent has
ﬁ"gnh. usble reports of Barpwiy mnk:nnfgfpw t.'m:a:'»tho Loodhm o

“The Town is situated oount
d in th
of a valley throngh which he river Weandle msm, on the east and west sid
os

into the Effrs river; o nag0 outfalls of the Parish are—for the

of that condemngtion, it is & system thas poc >0l the day. In

adoption) and hu
out the Country, completely revolationized the whole .,.,,,,,’?; geined extended
drainage throug

As Croydon .
foll : was the i
ollowed, many imperfeot: diglg:e:r in '?;e track ni? :;] ol .
the sewers; and another the early works, one was the t\; ?;{.Yumh. Of the
sclves, 15in, pipes having a m“nt of sufficiont strength in th 8ize of some of
moderate depths. cknoes of but § of an inch. oo]l: sewer gipes them.
psed when laid a¢

The total absence of
. any syste

g’ggﬁ: ;‘m f‘:; 50 sooner mythe . m of Ve:gsﬂg:‘ of the newers wag the most
was extonsivey visited bhap epidemio of Fev, ik o to completisn,
the eopeatire sZn prevalent. There can be no donlerz’ hich h imh mk 2 fatal,
recurrence of su:l;3 aot:ﬁ:ny ot Semer ven t'h“ x mt“ﬂ’ W'er,
but. within the Inst 18 manthe. o0, i Proposed, 2 'ﬂophd‘

, it ! 8 months, & more “d‘.’ oy
devised and oarriod out. The Board e e o2 o™ Of ventilation has "Q‘

public sewers, of various sizes and (no]l}n::toio;l‘:' m'txlng:;th.. b
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The sewage is removed &t the ontfall into 1 of 2 lagge settling tanks,
where it is atrainadtoremovethanolidmntter, which, after being .m,_xea_ with
stroet swoepings or earth and allowed to stand for & few days until quite solid and
freo from odour, is used on the land. Them portion of the sewa% e then, flows
ontotheFarma.tBeddingﬁon,whiohhu ; about 2 miles from ¢ e'.l‘oyrn,and
Beddington is’ sam.ly upon & gravgl subsoil. The

aores. ab
oovers 200 o wﬂm“nds;ﬁomnmchmlvamginbreadth

shrough open ’ :
from aboub 12t to 4fk. Thohndislnidwbzrmltalmnryegmu,andoommm
to 3 ith the maum of 1 o dist

vuying'ﬁomlbtoﬂOyudlq;n‘h - . :

«The sewage "—M32. LATHAM says—@nay be applied during all stages of
the growth of the plant, uptotheﬁmeofcntﬁngthe‘omp;and‘itonl neqdbs
withdrawnfmmthslandforaverylimitedpoﬁodpreﬂoustoﬁhetlmeo outting.

carrying tthisgystemitilabsolutelyneoessary to prepare the land

R)rtherel:;ptionoft::nmbywefullylewllmg’ it, so that no holes or uneven
places may eodl : an sneven place will cartainly retard the fow of the sewage,
and if the sewage should hdlawedtpstggngte. oymg.toanynnevenesam_tha
gmnnd,itwﬂleﬂeotuﬂlywmaﬂofmﬂgmtmgkhemp.

The sewage of Croydon varies (1866)inbnlkﬁ'om50bplzogallonsper
bead per day of the population.

About 6 cropa of grass
average price of £5 per acre. »

The effluent water flowa into the Wandle.
: Jtalian egrusisthepxopumoptorwbntitdi«onteverys
tears, and it nxgnimstoberenewed after—and this is the firgt principle in
ewago irrigation—the land has been plonghed up- .
: Tag WaTER SUPPLY of Croydon is derived from 8 wells, sunk and bored

sato the chalk. o
The original works for water supply oconsisted in enlarging and deepening

s well- on the site of the works. : i .
b TheerectionofﬁOominhengines,withcasﬁimn_'equal.beams,win.
linders, and 9ft. stroke, the plunger o each pump being 12in. in diameter. The
'Eection of 2 single flued iah boilers, 5ft. diameter, and 21ft. long, which very

have been cg_tinauingle year, and sold for an

[hortly after the completion of the works, were sugplemented by another boiler of
+he same dimensions, and the construction of & covered reservoir at Park Hill,
sisting of a domed chamber, w4fy, dismeter, and 85f%. deep, capable of holding
000 gallons of water.
A rising main 12in. in diameter was laid from the works to the reservoir:

is main also farnished thesupplyofwnterbotheTown.

The original works were caloulated to furnish a supply of 1 million
of water per day ; and their oost amounted to £26,368 14s. 8d. .

The raphll ineresse in the :of the Town, and the consequent

in the consumphion of the water, rendered it expediemt to provide the
of farnishing an additional supply- -

A new well was sunk and bored to the depth of 150ft., being just twice
o depth of the old well. Upon the completion of this well, it was found to
. ish & supply of water totally independent of, and distinct from the supply of

the old well. i ) .
The site of the new well was arranged to form the pumping wells, in
hich the pamps of & large,engine oould be fixed, and as it was found on the com-
letion of the well that there was o oonnection between the supplies of water,
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it bacame necessary in order that the engine should raise the fall volame of water,
that a connection shonld be made between the new and old wells,

Al

This was done by means of an 18in. cast iron gyphon, which performs its
work admirably ; provision is: medy in the machinery for keeping this
exhansted of air, ¥ '

A new engine whick ia in tha same house ag the old one haa been erectad

It is & Cornish engine, and has 5 whought iron beam, oonsisting of two rolled 1}in
‘plates, kept apart by cast iron distance pieces which are rivetted to the platea(
The beam is 38ft. long over all 85ft. from centre to centre ; the

piston and pam
have each 10f%. 6in. stroke; the pl ger of the pump is 24in. dismeter, and +hq -
cylinder is 60in. diameter; the oylgder i8 provided with & steam jaocket, and thig |
again is felted and. lagged; the piston of the engine is i i ;
packing. Instead of the ordinary injection ocondemser, a surfage
taining about 400 copper tubeahas been fitted to the engine. "The advan ng
of this déscription of condenser gre, that the water passing into the condens
" to condense the steam mnever comes in aotual contact with th
for condensing, consequently the water passing away is as pure as when int,
duced, and not being at all contaminated with any oily or any other matter,
in the case with the injeotion ogndensers of the old i it i

. : engines, it is at ong
available for the public baths, ay! now supplies the swimming bath with
water. : ’

These new hoilers, emh.&'lﬂ; long and 5ft. Bin. diameter,

containing a single tube .8f%. diaraeder, have been fixed. The of thes
boilers are fitted with smoke donsuming apparatus.

" An 18in. rising main has heen Iaid from thenew'enginetothoreurvou‘
and base of the water tower at Park Hill: 23% miles ofwatermains’bnvebee ,
laid in wonnection with the new works. .

2
The erection of residences in- the higher parts of the Parigh ren ;
it necessary to establish a high gervioe, consisting of water tower mﬂn&%ﬁm i
and engine house, and a distinct of mains to these high districta, -

The water tower contains a resorvoir in the base which will hold 94,000 f
‘gallons of water, and which is on the same level as the covered regervoir in
connection with the supply of the Town ; & summit tank of wrought iron”
capable of holding 40,000 gallons of water. The shell of this tank is wade of
4in. plates of iron, strengthengd ab the joints with T irons, and the bottom o7
# plates. It is supported, _on the external walls, and partly on 8 centrs, .
columns, one of which serves to ‘farnish a supply to the high level, a seoorig ;1
forms the rising main for the engine house, and the thj

acts as an overflow Iy
The engine houst is situated at the foob of the Tower, and containg sy "

horizontal engine and 2 double-acting pumps, fixed vertically: the sbemm is far.
nished by 2 of FIZLD’s vertioal Boilers, ’ )

The new water works, inghuding alhl the mmnsﬂe,r olt:st. of water Tower, h‘é
and high level engines pumps, “engine houses, boil ouses, monies paid
mmpengsation, and a stoc’sk of pi , in hand has,been £42,430 03, 74. peid fon
At the present time (Sep. 1869), 7,697 houses are supplied, and ‘
 supply i distributed by 11,005 taps, 9,416 water-olosots, 284" oty "oy 6
fountaing. The population shpplied in 1868 and 1869 may be taken
persons, and the quangity supplied at 50 %zllog: pez;1 :'eud
daily supply has been 2} mi gallons; but from ective service t
hasybeex’;paid is an enormous leakage, so that it is estimy Pipee, ther
gallons are daily lost or illegitimately used.”

-

-

H. ROSE, Printer anff ®ngraver, High Btroet, Southam, -
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