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. Proceedings of the Madras Government, Public Works Department
30th August 1871, :

No. 408. I.lea(% the following I‘roceefiings of the Government of India il;l the
Public Works Department, ( Buildings and Roads—Miscellancous,) dated

Simla, 6th July 1871, No. 223—235 B—C:— .

Read the following :—
From the Secretary of State for India, to the Governwent of India, dated 18th
May 1871, No. 32. R :

Your Excelleney’s despateh, No. 149, of 97th September last, with the enclosed
copics of procecdings, in regard to a scheme for the drainage of Cawnpore,
duly reached me several months ago, but have not hitherto been answered, because
I was desirous that certain investigations which the subject scemed to call for

should first be made. <
2. T am quite of your Excellency’s opinion that Indian municipalitics should

receive all rcasonable encouragement to undertake well-devised schemes of the
kind in question, and I learn with satisfaction that your Government have under
consideration a legislative enactment for the regulation of loans to municipalities
for drainage and other sanitary purposes. 7

3. It is, however, of no ordinary importance that the schemes undertaken
by Indian municipalitics should be framed with the strictest attention to sound
principles, and with all the light which the latest European experience has thrown
upon the theory of sanitation j and with thc view of being assisted in j\idginé how

far this has been done in the case of the Cawnpore project, I permitted the papers -

deseribing it to be placed before Mr, Edwin Chadwick, C.B., who, both while a
Jeading member of the Government Doard of Iealth, and unofficially since, is
anderstood to have made sanitary questions a special study. '

4, Mr, Chadwick has, in consequencc, favoured me with a very interesting
report, 25 printed copics of which are forwarded herewith, and which appears to
me well to deserve the attentive consideration of your Excellency’s Government.
The modo proposed to be adopted at Cawnpore is thercin represented to be one
which has for some time back been abandoned in England, where it is now said to
be considered a mistake to attempt to provide for
rainfalls through sewers, and where clazed pipes of a few inches’ diameter are
gencrally admitted to be as suporior in efliciency as they are inferior in cost to
tho old fashioned man-sized brick drains, S A

5 It is certainly very importunt to ascerfain how fav. the conclusions

suggested by these representations are applicable to India, before any further action

o ' . » -
is taken in regard to the proposcd loan of nearly 27,0007 to the munieipality of

Cawnpore. According to the results which Mr.
been obtained at Carlisle, it seems not uulikely that, by adoption of the arrange-
sments which Iie recommends, the drainage of Cawnpore might be eflected in the

completest manner for less than a third of the sum just‘named.

the drainage of Cawnpore, by Mr. Bowiy

Memoranda on the plon and estimate jor
’ mmissioner, and Chief Euxecutive

CHADWICE, C.5., late Metropolitan Sanitary Co

Oficer of the first General Bqard‘ of Health. ‘

Tug plan of the main drainage works of Cawupore, as it involves a principle of sewerage which

may affect all town drainage works, their eiﬁcic;ncy, and the mcans _Df paying f?r them, is of very
great importance for tho whole of India, perhaps us well as for that important city. :

-

the discharge of extraordinary -

Chadwick speaks of as haviag -
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For the considerat

ion of this plan of Cawnpore,
ples of town drainage

1t 13 requisite to revert to fir
fvarks, involving two

st general princi-
stinet gystems,

For those who have paid little atten-
er several volumes of

The general plan is for main 8ewers, caleulateq fur there
but of extraordinary storm waters, from the wh,,
suburban, of the civic area, ’

moval no

t alone of ordinary rainfalls,
le surfuce, ¢ov

ered and uncovered, urban and

The scheme hasg prdbab]y been 1laj
works, or of those of the forms ang si

The results of the works on thig Principle werg
mission in 1848, when it wag found that, a¢ eLOrm o
cugendered noxioug decomposition from the cxe
ucted to receiye g stor

twenty years, anq hav
that the ordinary Sewerage from the 3

aus of old town drainage
half a century ago.

examined by oup Metropolitan Sanitary Com-

Us cost, they extensi\'ely detained deposit, and
reta intendeg to be removed.

M waters, evey of such extraordinary storms as occur
Mg only flut hotpomg ot very flat Segments, the effect wag
Ouses, -and of(ep even the ordivary rainfyl) on the strect
the greater Part of they

surfaces, formed during Car a very gmgl) streaw, which often did not
cover the whole of the surface of the large sewer Lottom, The flow of the thip stream spread

over the wide surface, wag retarded by inereageq friction, deposit wag occasioned, and it went on
. . . . ~ H
luereasiug, until sewers of the largest size were chokeg up with deposit,

for men to enter themy Periodieally,

The branch a8 well g the‘main sewe
scule for the removal of storm waters, and depesit bej

made ““man-sized,” that mey might ‘ent
of the deposit occasioned in them give off

Ze8 mosily adopted ;
Being constr

only once in some

Hence it became necessary
hand labour angd cartage,

and remove the deposit Ly
IS were alg constructed on the -

ed in them, they were gencrally
m. The Products of (o

LT composition
1OXious vapoyrs which enter 4y, houses through the
house drains and the streets through the gulley shoots, pon:lte the aip 3

and lower the general health, ang aggravate alf gty

er axd cloapge the

breathed by the population

g ] Bslve mortality,
The following crogg section ghows th

e —— -P;:u, AT IR 2y,
| | £ s O Dared ard ey
;9»&@0‘;775% S 54140, B
Sene 1257 Fopsan, )

Onerimprovemen’t wa
removed by flushing with

and cartage required for ¢
] slor

$ made in t}e e2g-shapeq form
pent up wytep morg
he cleansing of the ¢t
This egg-shaped form, ag iy :

less of deposit, than the flat segm

. ’ Chieﬂy to " .
easily anq lesg pensivelzrn?}fle the depasit to be

an by the hand labour
T8 of depogiy.

Of Wat('r, ac

cumulates
B Materig) aud cog
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Proceedings of the Madras Government, Public Works Department,
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. i i : it, which is a
But still they were constructed of cxcessive sizes, and d{d r.cgularéy_ accumulate depnsit, whj
fundamental default, inasmuch as provision for flushing is, under a

o f t 3 off he cons i 'toppzwes whic
or use to war equences of accidental 8 ges,
i y 1 t ; hich
for regu]ar c]eansm_,, but onl ‘ ‘
will be rare in gOOd constructions,

with wide flat bottoms, which occasioned deposit

and I consequently got trials made of th

what sizes with what flow of water, would be sclf~clcansxng.
ed as an example of these trials.

e

good system provided, not

.[he 10”0“ lnn’ CIoss SOL‘thIXS dlsplﬂy the common Condltloua even Of thcse 1n1p10ied sewers and

. :
‘\'hat’, 7)”(ta s ™ H‘(’H’ldls‘, H) be € pe ted to be (-] ‘ o
Bewers dLSighcd fO!‘ Ca'«fnpore.

: “the Fou St
cclaloval Sewer £ the by Mupe

e
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The like errors of form and s&ze attached to the common hou;e drains, made ugually‘o_f pr{ck,

.

. isibly displayed, did not suffice,
Mere reasoning upon the conditious of toyn sewers as ahove visibly displayed, did !Zzot -n;
e How of sewer water in diferent sized channels', to. etermi
The annexed cross section ig present-

‘ : 4 ide sectional 5 of Efteen
In this sewer, which had a flat segmental botlom three feet wide,and a sectional are

. ' ed of the average
fect to receive the storm water, and the drainage from one thousand ft e ’ﬁznirsand cubic feet per
;iz d kouses in the metropolis, the deposit accunulated at the rate o #i% Pousand cuble Seb per
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month, But a pipe of fifte
somewhat less inclination (o
eighteen) was kept by the ac

en inches in diameter, placed g]

ong the bottom of this sewer with a
ne in one hundred and fif:

y-three instead of one in one hundred and

““In all cases of drainage by natural streams, important o
tont local surveyor for diminishing the friction, and aceeleratin
straightening and 'thereby shortening the water courses, as wel
construction of properly formed channels,” ’

‘T apprehend that the sanitar

Pportunities will oceyyp to 2 compe-
g the discharge of surface w

ater, by
las by concentrating the flo

w by the
y disaster, ag it appears to me to Be, from the constr
tta

- a large man-sized main sewer at Caleutta will have to be remedied p icat;
b i ; . ¥ the applicat; f th
Ple above described which T beg to illustrate further, : e on of

It had been accepted as a rule that no sewer would work with
or four hunded, as might wel] be the case where ¢
and wide. ' But with improved adaptationg of size
fall sewers have been made self-cleansing,
Accepting the old practice of Civil
Sir William Denison, the Governor of Mad,
for the Health of Towns Commigsi
insufficiency of the only fall appa

city has subsequently been drain

uction of
¢ prinei«

Engineers, Cg,

ptation of the sizes that
cleansing hoyge drains as well as main

On being asked
L stated that T was enabled
outfall wag the smell from

gineermg works by the smell. Ia the

. : ing large sizoq 18, ith the
Xiraordinary storw: ey when 6. ¢h sewers wi

have been self-cleansing for

s and paved streetg into the gey

ted to remove th t k
water from houses, with, which alone i ¢ weath s ooverage and waste
cloamsing, raieh alo ry °r they should b kept suﬁicmntlx full tg be self-
of sizes, and, in houge drainage works, getting improved falls by draip-
brough the houscs to the fropt streets, op a system of combined back
/ d appear to present pecylig
found that three hougeg might be dr

ained well at g expenge b ¢s) it has been |
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- N oL y ‘ t
ity has since heen sewered by Mr. Robert Rawlinson, c. 5., one of our Inspectors, on correc
city has

-

- - " 'F | -
inciples, as laid down by the Metropolitan Sanitary Commission and the‘Genelal B?ard ) II‘eglth,
principles, ‘

&
‘) 3 I
with self-cleansing sewers, at an expense of about 20,0007,

' ‘ ¢ a8 well as of Civil
: interests on the part of contractors as we
' erved that there are gross in on ! ‘
Engi . mu'St ?zeozioﬁté of works on the larger scales, which were cut down by the General Board
ingineers in :

i yatility these interests, =
sected i iolate organized hostility, and from ]
ich thereby subjected itself to vio gan: ! thenew
of}'l 'H]ialth’hz.l:;gh ;ete;;i ase(; or reconciled to.the large economies of the new systemf or by o
which are ‘

i iring a change of practice \ o .
work crc.aaite(: }J-Z_lts:f}'({tl;l; p:inciple of concentration, or of the close adaptat.lon of cl::iznélsm :n
o n . ' - 3
d . ﬂtust,;a 1‘ordina,ry dry weather flows of sewerage, I quote the following pas '
rainage to the o : of 8 ‘ | | - ’
i ! i d drainage :— . - |
A “:m"o‘g; Iz;ere .are, besides the coramon ditches, large ,opcn‘waigr co;{:lslz:;
Py Ne‘artthe U;ea;:iy flood waters, When there are no floods, the water in the s
which scrve to carr ‘

Itre&ms or 1 threaas W 4. V o o

- . « "y '
ivine ()”(‘Jl:‘ive and lns&lubl'lous eﬁiuVl&, for many Of these dlt(i]les are
i itches glvlnc Off
pools m these d 'y

it d as outialls 1o = &%

eniuvia zoly 3 € open watere
he eflluvia becomes at times hibhl‘ noxious, and even fatal. The courses Qf thes p W
t 1 S a ‘

! - . £y}
ion living near them.
ked by excessive ravages of the cholera amongst the population living ‘ "y
courses were mar

* \ ' ’ ' ' i . '
18 state(l that, ]fs oS8t & l()l“} 18 (38111["]1()4] a", l{"!)l;es 4.;,0()”, a]l(l |t 18 1,I|e|‘e|()[‘e n()t ]]kely to be

1 Vi d() '3 not fGEI justiﬁed in &uthoriZing thQ '
1 ¢ Come e The Lxeutcnant GO erner doe
made fOI‘ gome time t . .

11, might fail of success.” “
i f money upon what, aftgr all, mig : i
."Pendltt’“re !of l’;’rgttex :?1?; ::'orks ar{d such expense, that has been precisaly the state of things l,n,’
Just so 1 - n ‘ e |
i ted. i S
ver, it has been thus obvia ‘ Lo
Engla‘n d whers hz\:ihe course was taken of laying down tubular d'rmns o.f gbouiﬁ Ifsrl'zz c:iom
. Is)mlm c:lfe bed of the natutal water-course and (leaving openings at mte;va 8 ; ;ith daj ‘
. ‘ o | ings: : e |
d‘afnete"’ i Owoverincr over the tubular drain, The bed of the stream bemg r.eu or:n S dlay
szlde dmlmS) ;s to fo:m a better channel, such extraordinary flood water as will not p throug
and gravel, so

p '
p p . g ’ e ﬂ a8 A .

‘ » whic uired to have covered the culverts of a
to bn.e -eighth t.h ¢ expenste ‘x;?;ioc?:ul'%ohg::a:) iese nt-hr; icceleration of the flow through t}:? p]p: :
s mapeaaty for ; xtr'et is only on comparatively rare occasions, perhaps two or three une: :
i ero ds o o 'lrﬂow above them, and the surfaces usually present the appear‘zu;cehi i
year, that there is Zny ('?[‘:lfe cost of the work was from 2s, 6d. to 4s. 6d. per foot of r;m ; :0 g
dryhazixz::'r::hr:z);t;eam would h:;}e cost vastly more. In some cases the foul water o )
arche

except for re-forming the bed of the brook for the conveyance of flood water.

: ‘ e principle of which, itia
The following transverse sections will illustrate the treatment, the principle o ch, it is

; i icable, '
eubmitted, might well be made known in India, where it would be "%‘?“'f{s_“?’y app lzca "

OrdinaryFlowof Wader. -~
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In England, rain falls in thunder showers at a rate of one inch in 15 minutes, or four inches
bave fallen in one hour. Sewers cannot—properly—be constructed in England or in any country
to contain heavy falls of rain. Surface water must pass away at and over the surface. This is the
first fact any Engincer must now master before he designs main sewers for towns. A

In London, rain falls at a rate of about two and three inches per hour in thunder-storms—gat s
times steadily two inches in 24 hours. ‘The new interceptinz sewers for the meuopqﬁs provide = o i |
only for quarter inch in 24 hours. o o L T

At Alnwick, in Northumberland, the area sewered is upwards of 2,000 acres. The main |
outlet sewer is 18 inches diameter, with a fall of one in 400, - There have been fallsofrainin .. -
: i i : Alawick since the town was sewered which would have filled a tunnel scwer 20 feet diametgr. ‘ - :
. Ttappears that ’tbe ar “ : » This water went as it ever passed over the surf?.ce. - L L
$onstruct sewerg to remov6e; (if' Ca‘zmpore is aboyt 320 gtgy : ’ It may F)e confidently averred; fx;om the premises that_ the arrangegnefnt Ipl:;posed for the
18 confidently ayerpeq that anay c:Ix; ;;Jctb Per hour of rain whe‘:‘;hzciﬁ, and that it iq proposed to o Cawnpore main sewers ought not to “be adopted, and that covered sewers in India ‘should not
atlons of g CWers are half full, Now it

ought not to pe ado i
. Pted. Thig W mensiong apq cost
the seworg were to rup full, not le:::ﬂ t(;::z Zp'_'eparation for 12 iy o bemers made from such data

at Calcutta,, the rainfa)] ig at timeg g ohe

on each acre, Ty,

e N T N S

it 44

TEM it sl
NN

S

provide for monsoon floods nor for flood waters caused by rain at any time. < ‘
One point of experience in England, in driving large and deep tunnel sewers, devised on the
plan in question, through old urbau districts, is, I conceive, important to note for India,‘and that * R \ L
is, that you can hardly ever anticipate what sort of old and tall superstructures you may endanger, \ L .
« o what sort of loose and difficult strata, heretofore disturbed, you may have to encounter, and, Lo . )
- consequently, that with such work you can never rely on your estimates. Of this an instance was ' A
presented at Westminster, not far from the India Office. When I was at the Metropolitan Com-- R ;
mission of Sewers, I got & plan made for the new sewecrage of the whole of Westminster proper, ‘
with sclf-cleansing tubular scwers 16 miles in length, which was to cost about a thousand pounds
per mile. ' For the sewerage of the new wide street, Victoria Street, and Parliament Street, to
beyond Whitchall, two—nine inch if I remember rightiy—tubular pipes were provided to be laid
down one under each foot pavement, to save the expense of carrying all the drains to one sewer o
under the distant centre of the streots. And theso two pipe sewers would have accomplishe 1 '
everything wanted, and endangered nothing. We were compelled, by the pressure of an epidemis
visitation, to leave that commission, and to confine our vyork to the severe dutics of the General
Board of Ilealth., The work of the Metropolitan Sewers Commission wa3 charged upon some . .

. é 4 hours; or, if . .
per hoyp N re.a drained, It is stated that,
Says that ;ixoriz]zm(:hes per diem, Thig would
- . Cies of rajp 1,
h et wide, ¢ rom the surface of
1813 equal ¢, 427,516, ght feet deep, anq flowing with o velocity -

er flow g ‘ gallog
what is chiefly to be dealt wit, 3 eddington Lock % I: tlljxer . or Y doutle the -
7 n € way of llustrative contrast with

convey from withs, habitationg s o SeWerage, the waste fwqt
; ’ Wentioneq that ater, and the Matters which it may

g Rty

R I .

LV N

L1 d in v w
been equally dlStributed, wo 33 abou forty-foup mill; D we €xamined thq water supply of

L . uld hayg g L, oms of i
fa),ltf 01..’ which we foung Was wasteq, ,g',l[‘ven about 13 ¢yy. r gallong daily, This, if it had
eet wide and thre, feet deep, e toty) Bupply woul

h ——— 4 o

RIERT TP RN,

vy

and fop
and wit ort me yo .

' similay Temoval of the hoygg d; but I Concejyg thalz hes‘,;b Per fall woulg auﬁi[:[:.e 9; l};[;?jeno:t :Zg - F eminent Civil Engineers, in the reliance that they would follow out the new s*st\emf But they -
the water supply at Cawnpore, alnage Dfoper there, and 380 ‘;}: tolile 8uch gewep would suffice for the : | reverted to the old one, and directed a lar.ge man-;izec? tunuel sewer to be constructed for Yictqr?; \ \ é

It follows from thé 'estabi‘ : ' R € Proportioy, of the population and - ; ! ’ Str.eet dowzx to Whitehall. 1"a.rd, about; a. mile, at an cétlmatcd expense of 14,000/, VWhen t!us'sewer ‘ : | %

- Capacity ag are proposed.for I :is ed Principlon o town deas : X S arnvel.i amidst the old builidings at “hxtehal_l, my f,rlenc’l, t.he Comptroller of t}]e Exchequer, came PR | i E
Tequired, it is apprehe Rd1a are g Tainagg i . ‘ ¢~ tomein great alarm at findng the Wallg of his oﬁiqe begxnufng to crack, and the doors not to shut, S

4 from an increasing settlement. There was nothing for it but to prop up that and other old - C

i buildings which suffered serious damage. Midway of the deep cutting, however, a very loose N _ ]

. onal Io © 1 / | slippery s:‘md was encountere.d, on which Et was ez‘(tre_meiy diffieult to geta foupdatio-n. - The total T : §

“ Question, 1, b time the Offcep .,fiff;fi;n of the | h°;2;f ;he Enginoorg of Cawnpore and of 1 cost o.f thxs. v.w'o-rk .has been little uader 150,0001,, txj;th the fcsult of a large noxions sevfer of o

o by th..le“:f;::: hﬂ;at there were, 1, tho whg, fe etropo»litnn Diatricf Se?.: b the author of 4 Diction. N ' d?po§1t, v‘:luch Js‘httle else than ax\x extended cesspool. To 2..\'(?1(1. the danger of deep cuttings in old i‘

¥o keep them ful) gng flowing ,::1'1’:1? YO0, and archig ;. ; ;‘;: n:etr Polis, 270,000 honsz Commissiong - . ] ﬂ‘ ‘ dxstm'cts, if one pipe sewer near the smfa.ce does not suffice, it mH f;equpntlx be safgr to hﬁve two, . | %

“ Q. Tt is estimateq that g gy : 82 ooy dth by losaz};;? mend fi¢ appear:‘u,.tnw’ i each bouse were - }‘ , 67en In narrow streets. © - - L A : Lo SIS l Lk

&llons per diem, or 25 gallong pey 1;2 :; of wator for j1.q metegar B depyy, p T the area of the stream A RNt -7 On the more general question, the Engineers should be required to congxder thgt the purpose ’ R L
::c“hl";:‘;: ::: addition of rgip v .0 o, ;r:‘:? fe Biven by 5 cxrcn;:; tzzpt;sing ®8ch honge to7h i ; is not mere discharge of the surface ‘rainfalll‘in an acre of }and,”the grégt?r part of it ‘\mcovered‘by' ‘ ;
tho aren o1 them:;: :t]]:::tii;‘;tﬁm" that of {he 03 e::ra:rdim,, sl o 0: a Ueduct 19 fee:‘l:: :h?,:f:: of éi’: ; ‘ ~ houses or paved surface. If the object were theldrainage of uncovered lands, it would then, under | , i
Providing draing for & honge ould furpigh, the ole“w W;lterloo Bridga g 3; ;“q“‘“ng 8 sytem of dmm’; o:. . . proper treatment, be by drainage througl the lands by subsoil drains, instead of over thg landg . . 3

. YoDave draing lorgey than n.eci:;:am to provide Bizaingt niide:: Vater to ¢, n‘:et;,: ™ OF noarly 5 thomng Limes 1 . or by surface by channels mercly to convey the surface washings by rains, which -carry ‘away with - ¢
erifice, f'“praEe 1n 8 largg one 4 ;,a:iaf"“'d #Zaingg ‘ic’ppagg’:’. “:re re 1 shmé’ ::; j: ~ 1 apprehend that in i gl them manure as well as the finer portions of the soil. - B_yfthe removal of the rainfall from u:nc‘overéd v o “
12-ixi:hex;_3? y;‘:::n;in; ;he fact thay 4 4‘;’10?:;’“” be, mogg Jipq) " gp:ni:i: * wmay d::;,m.:;:r::"&‘e“x:{: E } ~ garden or agricultaral land through subsoil ‘:dr'é‘iné the di.schafgé is largely m?diﬁed; requiring ¢ g %
Tho g o ,t ° dxspufe it o 0tog }xouge Keeps clearoy ey “‘“""nz °Tin 8ome way or other, 7 i . corresponding n}o«hﬁcations. in the way of foductwn of the sizcs of th.e truck a‘nd tnbpt_ary channels, N
Meadrods of thomgmny of ;;:::l:hshed indisputapyy S % inch, ang glggrer still than & BN o 'Ijhe later established doctrine of town drainage has l?cen for;ng'la.nzed, as ** the ra?nfa.ll to the- .- 7 .| ik
o |  wader ogr Togulations, U works apg by subge ‘ : - ' .- nver, the sewerage to the land,” inclgd@xmg, however, in the scwerage, sowme of the ordinary rainfa]]l ’ K

e B / o Tuent extensions, very soom, in o - on streets and roofs, in which special rainfall imbibes—in the soot and dung ' on roofs and on the VEE
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i structed that the objective point in town drainage
aste and foul water from within the hLouses during dry weather, with the
roofs and streets by ordinary, and not estraordinary
‘rve what that actually is, in fair specimen districts,
'8 channels to that, holding him responsible for tho result
~cleansiug ; and thqt all stagnancy and 1] smell from decomposition -
Iis duty is to ¢asure that all foyl op Wwaste water, all excretory matter -
in water,—anq no modes of removal are so cheap or £
A or the sites of Mg before it can enter into advanced
may really be tested by the smel] - ?m resp?cf, the m,orits of his plan, as before instanced”
ell, which any eivil superiop may do.  One mode of testing the ‘
Some Substance, which can be distinguished, of the
Pt tarnip Serves,—is taken ang picces are put into oneé
¢ district drajneg (when all the house drains and -,

tched for at ¢y, outfall, and the time of their arrival -

ed of i i
defect Somewhere, which ha(s) toazzozgzi!y& ?ththe of tha s o 1T 10 sommae apd
. ed at the cost of the contractor 7

- To illustrate T S
s thfrgﬁ;il: l;z(zl(z)ff Zit.e mls ! -I m ag,'r Tmention that J have inspected the outfalls of the
hat ;:3 s:vtu;s. 18 England, ang I never saw fivces in form or any
by decomllbsitliicrxha-r}lg'e(] Was:.; chocolate-coloured stream. . Th!;
it, putiig ety 1 fvv ilst r}etan}ed in cesspools, or in drains © |
f-cleansing qo Act, which kills fish, On the change of system |
S Bewers, {he People were surprised and dingSted at
™™ and paper. The fresh scwerag®

aervice‘ are om), and ¢

ge of fieces iy fo
best sport gt 42
found thyy 5 bettep
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: d couy Se,
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' : > beforg ady
from‘ DOXious €manation apg danger, Th
quality, .

some farmerg, régarding the
en successfully applied it wiy] cert

In the towy ‘
example, the exq

lers get their heg
. Bow, however, being

w3 P . ‘
¢ May be made of this fresh gewerago than feeding fish

areater than putrig Sewerage, and in its fresh appli-
h ‘m}ced.‘ stages of decomposition” ean set, in, it is fre?
prc}l:‘;}g;fatwn Produced by it ig of extraordinary SUPCTIOI'
Profit ¢ tfhe Produce, haye called tho paper bank noles:,
ainly e‘urpmse the Natives, ‘ L or
work ig according ¢, Frinciple and complete, at Bedford, fo
an hour op two. At Cawnpore, a'l
not in mechaniey] suspension, bub 17
orking examples in England be duly .

Morning ough ¢, be on the lang,

7 and if actaal w
Bt the may be done, S
: . . Le
Metropg: B8 make but Iity], way in England without ¢
politan Commxssfon of Sewers ye could OD;; make way with
> blocks of buildingg gy cleaning house drainage anq scif-cleaning sowers.
poorined wpon fhg gy o trial works. We allowed

s v.«ell a3 others with the new system. This course
o It Would by to take some arailable strect
56 to carry 4 constant supply of wator into the®
le, and lag dgury drains to bo mado self-cleansing:
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to put iy 80il-pang

I » Perhaps on the pyoys gy PP
bis would gerv o familiarig, ; turkish pr Hicip

the' Nativeg With the w

S e L Sy e

ths of the newly drained towns. Itis.

- v« okt K S e~ e tuse 50 SR £ T,

L e e i b

Y
s

B g e SEEE

=

S T e S e e

R

R

P A kgt T L R
i e B P ey o Ry
- «,eonz‘lssﬁ g e - i ‘5’*‘.’\:&%‘£~M’ -

“r - .
4

LProceedingsof the Madras Government, Public Works Department,
‘ 30 August 1871, ‘

e

what was to be done for the general extension of the system, and enable contracts to be made when

well observed results have been obtained,

1t is to be repeated that the house, which is commonly the last thing that. has hitherto been
regarded, ought to be the first to be studied for efficient sanitation. In England vast expense hag
been incurred by driving even well formed sewers through streets without regard to houge junctions
or providing for them ; excellent tubular pipe sewers have failed and have accumulated deposit like
the large old brick sewers from only a small part of the houses for which they were intended being
joined on to them, giving scarcely more of sewerage than sufficed to wet a long line and occasion
deposit in consequence of the d:sproportionate amount of friction. Thig default of house junctions
arose from an administrative default of which it is important to be aware,~of requiring poor
Owners, or poor occupiers of poor tenements, to undertake, or to pay the whole amount for the

entire house drainage works at once,—an immediate outlay of four or five pounds at least, instead -

of doing the work for him at the lowest contract prices, and requiring repayment only by equal
annual instalments of principal and interest, say of four shillings & year, payable quarterly, for

the fresh water supply constantly carried into his house, and for the waste water and everything

being constantly earricd away from it. The Engineer, if Le does hig duty to the Administration,
will give a greater water seryice for the house at a lower price than that of the cheapest water
carrier. : ’ :

When the Officiating Chicf Engincer of the N. orth-Western Provinces states, in his notes on
the drathage of Cawnpore, that ** this question of the drainage and sewerage of towns is confessedly
very difficult ; jndeed, it is not yet satisfactorily solved anywhere ;* he must be understood to
mean that it is very difficultin the present state of knowledge in India ; that he has seen noreports
or instructions there sufliciently elucidating it, and that it is not yet solved -anywhere in India,

That such a statement should be made, and the conflicts of opinion occur as displayed in the papers .

on the drainage of Cawnpore, shows that the instructions of the Sanitary Commissioners on this
subject are insufficient, and that more precige and full information, with varied detailed illustra-
tions, are now required, as indeed will be evident from other papers from India.

I would submit, in this very example of Cai,wnpore, that it would save vast waste in useless
outlays in India if the latest examples of the ‘solution of the difficulty in England were carefully
examined and put in form for the instruction of officers charged with the planning and exccution of
sanitary works in India. | ‘ ‘ ; o

The instructional papers which I prepared with the aid of the Special Engineering Staff of

the General Board of Health for the information of local authoritjes in England, on the drainage of

lands and of houscs and towns and on the application to agricultural produce of sewerage, and
which have been accepted as text books,—are now out of print, and copies fetch high prices. I have

visited several places where new works, on the principles set forth, have been got in complete -

action to show them to officers in the Indian service. - On such oceasions I have put to Engineers,

. * I obsorve that the dry earth closes Hystem, that is to sny, the System of preparing the soil and taking it to the
houses to receive the smallor partof house seworago, ete., the frces and the urine, in place of taking all the sewerage,
soap suds, slops, ote., at once to the land, is favourably regardud by some people in India, not only for dotsched houaes,
but for contiguous honses and whole districts. Independent testimony displays the errors commitred in respect fo that

coutrivance. The reports I have seen ars unfavourable. Tuless great care be taken, which it never is, it becomes [ 3

nuisance, The manurial assimilation with the soil is imparfeot. As much water is often wanted to cleause the plices
properly as wonld serve to work a watoroloset, and the whole procesa is dearer than a proper soil pan or waterclosot
bpparatus.  I'was recently nskod by au officer from the Colonial Departruent, whether I could suggest any remedy for
& difficulty that had arison from the use of the dry earth closets in the West Indies where it had been introduced in some

'+ Places. The dry enrch wag found to be & convenient nest or feeding place for some flying insects which bit ferocionaly

and painfully, and which eould nat be eafely approached uncovered. Conld not the earth be prepared in some way P
I was asked to make it repulsive tothe unpleasant and dangerous intraders. I had no othersuggestion to give than that
of drowsing them and the nest o0, by the application of water, . e., by a rocon ae to the watercloset principles, In fuct,
for detached cottages out of the way ofany town water supply, or auy prope- system of house drainsge, and where the
Levitical provision is expodient, the bost and cheapost method isthe use of a pail coniaining the waste water ang slops
of the cottage, which the cottager should be instructed to remove daily, sad empty into a trench in the garden Prepared
for itg reception ag manure, to be immodiatcly covered over by 80il, is the most advantageons manurial and aanitarx
processs Yougota larger Guustity of manare more readily and completely assimilated. . ‘ .
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or to intelligent i
. gent officers In charge of the works, questions to this effoct : ** Suppose these works were

to be done over axai
‘ B, on your experie ir working, w i i
a0 what o ofcthe s g'ry 1ence of their working, what alterations would you make in any,

Different local Enes ; ‘
T st sy acs alafxﬁlsneext's have applied the same principles, with deviations of their own which
s pects the scaleg generally, proved to be in error, but such questions do

frequentl elicit i difi d
- y Suggestions of modifics tions ails whi i wou
ciate a5 of g b °01-m o cotions in det‘_;uls bich the practical Enginpcr ould appre-
& 1, o > ’

the ol Indian Sanitary Officers
Feports, it may be shown, are of Jiesl. towns where new works have been got into action, but their
" perceptions of rincip] 2 are o 1§“° or of inferior practical value, from their not having distinct

E principle, or the chief objective points of attention

, conomy for sanjtar 33 . s )
and extonsion thon - :’ tv}vlorlxs hm India is, I apprehend, of greater importance for their adoption
up-hill work o pr,e o o an the poore:r urban districts of England. It hes proved here very
Professional inerti, and c(:rlx(:rmg for .thm Purpose azainst *‘brick and mortar interests’” and
_ » enience . ; :
Prices in settled price books, # ¢urrent practice with common ascertaiued materials and

The Romang distri},
vader 2 100 feet of pressure, tmella stat

€8, water into towns and houses with earthen pipes

o

However, 1 have learned thab
carthern pipes, in instances where it is required
re of iron pipes. I submit that, for the sake of
ave those examples carefully examined.

% 1 also got trials made of concrete for sewers and drains, but it

. 20 0f tho sufss I was not then sufficiently acquainted with
Made with Portlang Ccement dj) a Sufilcieney of the trials, but neyw it appears that coneretes
uswer well fur sewers in France, Holland, and Germany, Whero

3% one-third Jegg €xXpense t},l e t.h" Engincer informs mo that ho makes superior work with it
But in the north of Fra.ncem:ml()irmkwork; and that j¢ might, indeed, be further cheaponed-
Oemeant ip large broportions of 8 ome parts of Germany, I learn that concrete with P ortland
successfully for the conveya or.le ' three, aud even of on in two of cement, has been US¢
y nc.ehOf "ater into towrs ang houses, in one instance, it i; stated, under

» A4 W great cconomy, ang with some special adv:xntagcﬂ over other

in thiy yng in ¥ v

. 112(1) tf): ‘tow 18 in France water is “distributed ip

oo c?t of p.res§ure, at onc-half ihe Price the
J 1n India, it woulq be of importance to 1

topien o Proportions, may be made there wit
P8 for inquiry, T eapnot but believe that the material®

ght q“ahtY1 ang ¢la 1
ay, with ; i i
SPort from Englapg avoid:;e]’ may be foun, if sought for, in India, a0

iew of piyg
) f 81Ving  gome Proximate not

England on i lon, though a wide one, of tho expenso of
) ® DeW system, it may be stated that a constant
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The houses of the middle classcs or the higher classes, which have several closets, will pay in

proportion, ‘ ’
What difference might be made by the different prices of Iabour and materials in India I have

po means of judging.

I beg to be allowed the opportunity of stating that the general result of these rudinientarf
ganitary works, when got into complete ‘action, is a reduction of the common death-rates by -
about one-third,—leaving much still to do. In that old city of Salisbury which I have men-
tioned, as having been at first thought a case beyond sanitary cure, the old death-rate had been
about 40 in 1,000. By better water supply and other works, it was reduced to aﬂu*ctua.ting
rate of from 26 to 28 in 1,000. But by the complete self-cleansing house drains and sewers,
the fluctuation is brought down to from 15 to 17 per 1,000. The general sanitary date are
Row so far established that a great contractor or a contracting company would be warranted, -
and would profit in contracting for results upon payment of the existing private and publie
expenses of ivsanitary conditions. The data are most clearly distinguishable in public institu-
tions. Thus, in an orphan asylum for boys where the death-rate had been 12 in 1,000, water-
closets and self-cleansing drainage was introduced, and it was reduced to 8 in 1,000 ; then, by
further improved ventilation and by regular application of the water supply to complete personal
ablution, it was reduced to about three in a thousand, the death-rate amongst the children of the

eamo ages outside remaining at 10 and 11 per 1,000. Indced, in one district half-time schools,

orphan schools, the “ children’s discases,” of spontaneous origin may be said to be positively
banished, and the sickness and death-rates are reduced to one-third of those regularly prevalent
amongst the children of the outside population. Geod returns of sickness now denote defanlts |
with certainty to those who understand them. There is a sudden cutbreak of dysentery in a prison.
But dysentry is regularly and severely prevalent amongst the outside population, it is first
obscrved in excuse 7 That may be, but it ought not to be in the prison ! On sending to enquire, -
it i3 found out that by reason of some clumsy work, tho prison drain had leaked into the well
which supplied the prisoncrs. A severe outbreak of fever takes place in a a women's lying-in ward ;
there must be some default with some one? On investigation, it appears that an old stagnant
ditch a short distance from the ward has been emptied, and that the stuped men have spread the
putrid contents over the ground on either side, so that the noxious evaporation has reached the
inmates. Wo get no such protection for ‘private houses, except common ‘lodging‘houées. The
rapersin relation $o Cawnpore do not enable me to judge in respect to it, but 1 conceive that, as
a rule, complete sanitary works for Indian cities will need more than in England a wide basis of
subsoil drainage and culture of suburban and adjacent land. It appears to me that two-storied
Larracks have been somewhat indiscriminately constructed to lift the sleepers in them above ground
miasma at an expense, which good subsoil drainage (costing in' England 57 per acre) would remove,

Of sanitary work applicable to India, I got Lord de Grey, when he was at the War Office, to . -
direct the examination of one example presented in Algeria, of which I had been informed by

French sanitary authorities. It was visitel and examined by one of our former inspectors,
Dr. Sutherland, now of the Army Sanitary Commission; by Mr. Robert Ellis, c. ., late
Iresident of the Sanitary Commission of Madras (he who sct Masulipatam to rights after it had
been overwhelmed by the cyclone,) and by Colonel Ewart, . E. On a tract of somewhat wet land, -
which it had been deemed necessary to occupy for strategical purposes, the old Indian Army
death-rates of 80 in 1,000, and more, had prevailed amongst the troops, and the 'loss was most
severe. Colonization and culture was attempted, but three sets of colonists were cleared away ;
the death-rates amongst the children greatly exceeded the birth-rates, and succession from the
colonists was impossible. DBut by gesting a good water supply and good drainage works, and
putting the habitations in a good sanitary condition, and by the drainage and cultivation of the
surrounding land, taking sanitary precaulivns which protected the labourers, on opening up the
land, and other sanitary attentions the death-rate amongst the soldiers was reduced from the old ‘
Indian death-rate to below the most recent one (20 ina 1,000) to 12 in 1,000. Amongst the civil
population the death-rates have been equally reduced ; but above all, for setilement, the death-
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Proceedings of the Madras Government, Public YWorks Department,

S 30k August 1871.

No. 409, OrpEr THEREOY, 30th August 1871, No. 2,217.
CoyyrNicaTED to the Superintend-

ing Engineers.

(True Extract.)

CIVIL WORKS, No. 15.

Captain, R.E.,
Under Secretary to Government.

To Superintending Enginecrs.
»» Major IR, B, Kennedy. .
To the Public Department.
Exd. S. T. Augustin,
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GOVERNMENT OF INDIA.
PUBLIC WORKS DEPARTMENT.
BUILDINGS & ROADS.

Miscellaneous.

“%}3/}4

To

Nos. 225—35 B—C.

Dated Simla, 6(h July 1871,
s =
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Recelre A

Drainage of the city of Cawnpoor
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