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No. 101-A, Proceedings of Government, Public Works Department.
Read the following Proceedings of the Government of India in the Public Works

Department (Buildings and Roads—Maiscellaneous), dated Simla, 6th July
1871, Nos. 223—235-B-C :—

Read the following :— |

Dusparct from the Right Honourable the Secretary of State for India, to the Right
Honourable the Governor-General of India in Council, dated 18th May
1871, No. 32. :

Your Excellency’s Despatch, No. 149, of 27th September last, with the enclosed
copies of Proceedings, 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 seemed to call for should first
be made.

2. Tam quite of your Excellency’s opinion that Indian municipalities should
receive all reasonable encouragement to undertake well-devised schemes of the kind
in question, and I learn with satisfaction that your Government have under consi-
leration a legislative cnactment for the regulation of loans to municipalities for
Irainage and other sanitary purposes. .

3. ' It is, however, of no ordinary importance that the schemes undertaken

by Indian municipalities should be framed with the strictest attention to sound
yrinciples and with all the light which the latest European expericnce has thrown
pon the theory of sanitation; and with the view of being assisted in judging how
ar this has been done in the case of the Cawnpore project, I permitted the papers
leseribing it to be placed before Mr. Edwin Chadwick, c.5,, who, both while a
cading member of the Governmment Board of Health, and unofficially since, is
widerstood to have made sanitary questions a special study.

4. Mr. Chadwick has, in consequence, favoured me with a very interesting -
eport, twenty-five printed copies of which are forwarded herewith, and whieh appears
o me well to deserve the atfentive consideration of your Excellency’s Government.
[he mode proposcd to be adopted at Cawnpore is therein represented to be one
vhich has for some time back been abandoned in England, where it is now said to
»e considered a mistake to attempt to provide for the discharge of extraordinary
ainfalls through sewcrs, and where glazcd pipes of a few inches diameter are
-enerally admitted to be as superior in efficiency as they are inferior in cost to the
1d fashioned man-sized brick drains.

5. It is certainly very important to ascertain how far the oconclusions
uggested by these representations arc applicable to India before any further action
s tuken in regard to the proposed loan of nearly £27,000 to the Municipality of
fawnpore. According to the results which Mr. Chadwick speaks of as having been
btained at Carlisle, it seems not unlikely that, by adoption of the arrangements
‘hich he recommends, the drainage of Cawnpore might be effected in the completest
wanner fov less than a third of the sum just named.

lemoranda on the Plan ’and Estimate for the drainage of Cawnpore, by Mr. EDWIN
CHADWICK, c.B., late Metropolitan Sanitary Commissioner, and Chief Liecutive
Opiicer of the first General Board of Health. .
The plan of the main drainage worke of Cawnpore, as it involves a principle of seweraze which
w alfeet all tewn drainage works, their cfficieney, and the means of paying far them, is of very
at importance for the whele of India, perhaps as well as for that iwportant cty.
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For the consideration of this plan of Cawnpore it i3 requisite to revert to first general princi-
ples of town drainage works involving two distinct systems. For those who have paid little

attention to the subject an endeavour is made to give concisely results spread over several volumes
of sanitary reports.

The general plan is for main sewers caleulated for the removal not alone of ordinary rainfalls
but of extraordinary storm-waters, from the whole surface, covered and uncovered, urban and
suburban, of the civic ares.

The scheme has probably been laid out from old text-books on

. plans of old town drainage works,
or of those of the forms and sizes mostly adopted in London about

half a century ago.

The results of the works on this principle were examined by our Metropolitan Sanitary Com-
mission in 1848, when it was found that at enormous cogt they extensively detained deposit and
engendered noxious decomposition from the excreta intended to be removed.

Being constructed to receive all storm-waters, even of such extraordinary storms ag occur only
once in some twenty years, and having only flat bottoms or very flat segments, the effect was that
the ordinary sewerage from the houses, and often even the ordinary rainfall on the strect surfaces,
formed during the greater part of the year a very small stream, whick often did not cover the whole
of the surface of the large sewer bottom. The flow of the thin stream spread over the wide surface
was retarded by increased friction, deposit was occasioned, and it went on increasing until
sewers of the largest size were choked up with deposit,

Hence it became necessary for men to enter them periodically and remove the deposit by hand
labour and cartage. The branch as well as the main sewers were also constructed on the scale for
the removal of storm-waters, and deposit being occasioned in them they were generally made
‘‘ man-sized’’ that men might enter and cleanse them. The products of decomposition of the déposit
occasioned in them give off noxious vapours which ontor the houses through the house drains and
the streets through the gulley shoots, pollute the air breathed by the population and lower the
general health, and aggravate all other causes of excessive mortality,

The following cross section shows the gencral scheme of these sewers and what we found to
be the ordinary rate of flow of the house sewage proper, and what was the greatest height of storm-
water and their consequent excess of construction and cost ;—
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One improvement was made in the egg-shaped form, chiefly to enable the deposit to be removed
by flushing with pent up water more easily and less ‘expensively than by the hand labour and
cartage required for the cleansing of the flat-bottomed sewers of deposit.

This egg-shaped form, as it concentrates small and intormittent flows of water, uccumul:‘xccs
loss of deposit than tho flat-segmented sewers, and is less expensive in material and construction.
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But still they were constructed of excessive sizes and did regularly accumulate deposit, which is a

fundamental dcfault, inasmuch as provision for flushing is under a good system provided not for
regular cleansing, but only for use to ward off the consequences of accidental stoppages, which
will be rare in good constructions. .

The following cross sections display the common conditions even of these improved sewers and
what, mutatis mutandis, may be expected to be the common conditions of the large egg-shaped
sewers designed for Cawnpore :—

Collateral Sewer of the Fgg Shape .

- -, wof-Leevel of greatest Flow
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Marr Sewer of the Figg Shape.

-

| -Level of greatest flow
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The like errors of form and size attached to the common house drains, made usually of brick
with wide flat bottoms, which occasioned deposit.

Mere reasoning upon the conditions of town sewers as above visibly displayed did not suffice,
and I consequently got trials made of the gow of sewer water in different sized channels to deter-
mine what sizes with what flow of water would be self-cleansing. The annezed cross section is

presented as an example of these trials :—
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I thissewer, which had a’flat segmental hottom three feet wide and a sectional area of fifteen
fect to receive the <torm-water, and the drainage from one thousand two hundred of the average
sized houset in the Metropolis, the deposit aceumulated at the rate of six thousand enbic feet yo
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month. But a pipe of fiftcen inches in diamecter, placed along the bottom of this sewer with a N
somewhat less inclination (one in one hundred and fifty-threc instead of one in one hundrcd :m:l
eightecn) was kept by the ac‘(‘:elerated flow perfectly clear of deposit. |
The average flow of the sewerage (without rainfall) was ahout fifty-one gallons per house per
diem, and the absolute dl'ain@ge, apart from the rain-water from all the one thousand two hundlr«;wl
houses, would have passed through a five-inch tube of not one-third the relative size of the minimum
sized single house ‘dmin which had, up to the time of the investigation and upon advice of profes-
sors of architecture, been decltq,z;ed and enacted in the Metropolitan Building Act to be 'I 8 t
for a single house, viz., one of not less than nine inches in diameter, nesessany
The instructions set forth—

¢ In all cases of dra:infmg.e by natural streams important opportunities will occur to a compe-
tent local surveyor for diminishing the friction and accelerating the discharge of surfuce water

by straightening and thereby shortening the water-courses, as well as by concentrat;

Dy the construction of properly-formed channels.” ’ TR the flow
I apprehend that the sanitary disaster, as it a

large man-sized main sewer at Caleutta will have

above described, which I beg to illustrate further.

ppears to me to be, from the construction of a
tobe remodied by the application of the principle

It had been acfbc;.)ted as a rule that no sewer would work with a fall of less than one in three
or four hundred, as might well be the case where the sewers were made, ag they mostly w large
and wide. But with imp:roved adaptations of sizes to the concentr’ation o} the J ' ;‘_Cre, arge
outfall sewers have been made self-cleansing, with a fall of little more than one i(:(a,“tll and
Accepting the o%d practice of Civil Engineers, Captain Denison, of the Royal Eggine ‘r;mtsf“m.t-
wards Sir William Denison, the Governor of Madras), examined and reported uw;n tcl <:fbtfl-.
Salishury for the Health of Towns Commission, and gave it up almost in despair onpacc, umt(li.‘}t; :
assumed insufficiency of the only fall apparently attainable. But by a better adn.pmt)i::l fr Lhz

 sizes that eity has, subscquently been drained effectually with self-cleansing house drajng as well as
main sewers, and the death-rates there have been reduced by more than g third. A

At 2 late visit to the camp at Aldershott to sec the sewerage farm there I was enabled at ounce
to pronounce the drainage of the camp to be false in theory and pernicious in result. On being
asked why, I ventured to suy so without having seen the plan of the works. I stated that I was
cnabled to say so decidedly by the smell ; the smell from the sewerage at the outfall was the smell
from decomposition, and decomposition denoted stagnant deposit, and stagnant deposit denotod
bad engincering.  You tay ab once and decidedly test all town engineering works by the smell.
In the instance of that cawp, the mistake had been made of making large-sized eighteen-inch
sewers with the view of taking in extraordinary storm-water when six-inch pipes would have been

sclf-cleansing for all ordinary occasions.
* * * %* ¥* * * %

It has been the practice of Civil Engincers and Architects to enlarge the areq of any main
pipe in proportion to the scetional arca of each juuction into it, whereas it was found by trial
works we got made that the addition of cight junctions, each of three inches in diameter, into a
main line of only four inches in diamcter, so increased the velocity of the stream that the four.

ary flow,

inch pipe carried it away.

This principle of accelerated velocities, with small additional heads of water, is of great practi-
cal importance, as enabling much ordinary rainfall to be admitted from covered surfaces, the roofs
of honses, and paved streets into the sewcers primarily adapted to remove the sewerage and waste
water from houses, with which alone in dry weather they should he kept sufficiently full to be self-
cleansing.

By careful adaptations of sizes, and, in house-druinage works, getting improved falls by
draining at the back iustead of through the houses to the front streets, on a system of combined
back drainage works {which would appear to present peculiar advantage for Indian citics®, 1t has
been found ghat three houses might be drained well at an expense heretofore ineurred for vne.

The difference of system is displayed in the annexed plans.

The late Mr. George Stephenson, the celebrated Railway Engincer, made an estimate for
gewers works for the city of Carlisle on much the same principle as that proposed for Cawunpore,

1.
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and apparently as those described as adopted for Calcutta. They were all to be large ‘“ man-sized "’
sewers, to be entered and cleansed by hand labour, The estimated expense was £70,000. The city
has since been sewered by Mr. Robert Rawlinson, c.B., one of our Inspectors, on correct principles,
as laid down by the Metropolitan Sanitary Commission and the General Board of Health, with self-
cleansing sewers, at an expense of about £20,000.

It must be observed that there are gross interests on the part of contractors as well as of Civil
Engineers in the profits of works on the larger scales, which were cut down by the General Board
of Health, which thereby subjected itself to violate organized hostility, and from these interests,
which are hardly yet appeased or reconciled to the large economies of the new system or by the new
work created by it, requiring a change of practice.

Inillustration of the principle of concentration, or of the close adaptation of channels for
drainage to the ordinary dry weather flows of sewerage, I quote the following passage from an
expository paper of mine cn land drainage :—

‘¢ Near the Metropolis there are, besides the’common ditches, large open water-courses, which
serve to carry away flood-waters. When there are no floods, the water in the shallow streams or
in threads of water moves sluggishly over the uneven bottoms, or it lodges in stagnant pools in
these ditches, giving off offensive and insalubrious effluvia, for many of these ditches are used as
outfalls for the drainage of suburban houses, and, with the addition of such house drainage, the
effluvia becomes at times highly noxious and even fatal. The courses of these open water-courses

were marked by excessive ravages of the cholera amongst the population living near them.”
* »* * * * *

T do not see the exact method recommended for the treatment of the Cawapore nullah, but it
is stated that ‘‘ its cost alone is estimated at Rupees 45,000, and it is, therefore, not likely to be
made for some time to come.”” ‘‘ The Lieutenant-Governor does not feel justified in authorizing
the expenditure of large sums of money upon what, after all, might fail of success.”

Just so ! With such works and such expense, that has been precisely the state of thin gs in
England, where, however, it has been thus obviated.

¢ In some cases the course was taken of laying down tubular drains of about 18 inches in
diameter below the bed of the natural water-course and (leaving openings at intervals for junctions
of side drains) covering over the tubular drain. The bed of the stream being reformed with clay
and gravel, so as to form a better channel, such extraordinary flood-water as will not pass through
the pipe bencath is taken on that bed. In this mode a better fall is got, the flow and the sweep
of the water is accelerated, and comparative cleanlines and salubrity is obtained at from one-fourth
to one-eighth the expense which would have been required to have covered the culverts of a
sufficient capacity for extreme floods. So great is the acceleration of the flow through the pipe in
the water-courses that it is only on comparatively rare occasions, perhaps two or three times a
year, that there is any overflow above them, and the surfaces usually present the appearance of a
dry and narrow road. *The cost of the work was from 2s. 6d. to 4s. 6d. per foot of run; to have
grched over such a stream would have cost vastly more. In some cases the foul water of open
streams may be diverted into neighbouring streams, when no further expense need be incurred
except for reforming the bed of the brook for the conveyance of flood-water. "

The following transverse sections will illustrate the treatment, the principal of which, it is
submitted, might well be made known in India, where it would be extensively applicable :—

B

Ordinary Flow of Weter .
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In England, rain falls in thunder showers at a rate of one inch in fifteen minutes, or four inches
have 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 Engineer must now master before he designs main sewers for towns.

In London, rain falls at a rate of about two and three inches per hour in thunder-storms—at
times steadily two inches in 24 hours. The new intercepting sewers for the Metropolis provide only
for quarter inch in 24 hours. .

At Alnwick, in Northumberland, the area sewered is upwards of 20060 acres. The main
outlet sewer 13 18 inches diameter with a fall of one in 400. There have been falls of rain in
Alnwick since the town was sewered which would bave filled a tunnel sewer 20 feet diameter.

This water went as it ever passed over the surface.

It may be confidently averred from the premises that the arrangement proposed for the
Cawnpore main sewers ought not to be adopted, and that covered scwers in India should not
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 urban districts, is, I conceive, important to note for India, and that
is that you can hardly ever anticipate what sort of old and tall superstructures you may endanger,
or what sort of loose and difficult strata, heretofore disturbed, you may have to encounter, and
consequently that with such work you can never rely on your estimates. Of thisan instance was
presented at Westminster, not far from the India Office. 'When I was at the Metropolitan Com-
mission of Sewers, I got a plan made for the new sewerage of the whole of Westminster proper,
with self-cleansing tubular sewers 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 Streot, to
beyond Whitehall, two—nine-inch if T remember rightly—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
under the distant centre of the streets. And these two pipe sewers would have accomplished
everything wanted and endangered nothing. We were compelled, by the pressure of an epidemic
visitation, to leave that Commission, and to confine our work to the severe duties of the General
Board of IHealth. The work of the Metropolitan Sewers Commission was charged upon some
eminent Civil Engineers, in the reliance that they would follow out the new system. But they
reverted to the old one, and directed a large man-sized tunnel sewer to be constructed for Victoria
Street down to Whitehall Yard, about a mile, at an estimated expense of £14,000. When this sewer
arrived amidst the old buildings at Whitehall, my friend, the Comptroller of the Exchequer, came
to me in great alarm at finding the walls of his office beginning to crack and the doors not to shut
from an increasing settlement. There was nothing for it but to prop up that and other old
buildings which suffered serious damage. Midway of the deep cutting, however, a very loose
slippery sand was encountered, on which it was extremely difficult to get a foundation. The total
cost of this work has been little under £1,50,000, with the result of a large noxious sewer of
deposit, which is little else than an extended cesspool. To avoid the danger of deep cuttings in old
districts, if one pipe sewer near the surface does not suffice it will frequently be safer to have two
even in narrow streets,

On the more general question the Engineers should be required to consider that the purpose
is not mere discharge of the surface rainfall in an acre of land, the greater part of it uncovered by
houscs or paved surface. If the object were the drainage 6f uncovered lands, it would then, under
proper treatment, be by drainage through the lands by subsoil drains, instead of over the lands
or by surface by channels merely to convey the surface washings by rains, which carry away with
them manure as well as the finer portions of the soil. By the removal of the rainfall from uncovered
garden or agricultural land through subsoil drains the discharge is largely modified, requiring
corresponding modifications in the way of reduction of the sizes of the trunk and tributary channels,
’I;he later cstablished doctrine of town drainage has been formularized as * the rainfall to the
river, the sewerage to the land,” including, however, in the sewerage some of the ordinary rainfal] -
on streets and roof, in which special rainfall imbibes—in the soot and dung on roofs and on the
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streets—often as much good manurial matter as is obtained in the waste wate
within the houses. The treatment in respect to these covered spaces is,
overflow of the tails of storms when the surface washing has been pretty com
is chiefly of very clear rainfall.
In other respects the Engineer should be instructed that the objective point in tow drai
is the discharge of the waste and foul water from within the houses during dry weath , r.a;?aﬁe
addition of any ordinary surface washing of the roofs and streets by ordinary andynot extir w(;. t_ 'e
rainfall ; and that he should carefully observe what that actually is, in fai; 8pecimen d.:‘t’r_ I:al),
in any model district, and adapt his channels to that, holding him responsible for the xl'est;t st’hoz
every channel shall be self-cleansing, and that all stagnancy and all smell from decom 't’a
means default on his part. His duty is to ensure that all foul or waste water, all excretor posxtlon
thereon that can be removed on suspension in water,—and no modes of remo’val are so chy borso
good,—shall be removed from within houses or the sites of towns before it can enter into e;p - ss
or noxious stages of decomposition. In this respect, the merits of hig plan, as befor & tvancc
may really be tested by the smell, which any civil superior may do. One’ mode fet 1’1: anccl(ll,
complete drainage work of a town is this. Some substance, * which can bo disti : i }?sdl " the
specific gravity of water,—in England a split turnip serves,—is taken and iecesm'auls : . of the
or t‘Yo of the water-closcts at the head of the district drained (when all pthe hare p:ll {nte on(ei
service are on) and timed when let go, and watched for at the outfall and the tim Ousfoth Tune fm]
noted, and the plan judged of accordingly.  If the pieces do not arrive th %0 ¢ e amvad
defect somewhere, which has to be removed at the cost of the contractor e 18 shoppage an
To illustrate the difference of syste i .
o1d sowers of tho Metropoti aud ot g’eve;l; I.zx.lay.mentlon that I have inspected the outfalls of the
discharged ctiies m England, and I never saw faeces in form or any
paper discharged from them.  What you saw discharged was a chocolate-coloured st This
was oYerﬂow matter disintegrated by decomposition whilst detained in cess zull'e 8 r.ean;. . 1f
(.iepOSItS, or in sewers of deposit ; putrid sewage, in fact, which kills fish Oxi) t(})l . 101‘ m frmz:e(r)ﬂ
n_towns newly sewered with self-cleansing sewers the people were s.ur ris dec lzn(gl? Ou:zed at
;eimg (tihe abundant con.tinuous discharge of faces in form and paper. Tlixe ;resi;;nsew ;:.fge -
sh, and anglers get their best Sp:rltl Sa;t ntnhe s;)awer mouths of the newly-drained towns. It is now,
ay be made of this fregh sewerage than feeding fish with

it. Its manurial powers are, of course, greater than putrid sewerage, and in its fresh application,

' ’ Of d n t i i i
: i . g COIIIpOSlth can 8¢ ln, ]t 18 fl‘ee from

The vegetation produced by it 1 :
; : y 1t is of extraordinary superior
quality, some farmers, regarding the profit of the produce, have called the paper bank notes.
When successfully applied it will ce , -

L rtainly surprise the natives,
n the towns where the drainage work is according to principle and complete, at Bedford, for

:;{a,mple, t-h? exctretory matter will be on the land in less than an hour or two. At Cawnpore al!
e manurial matter of the morning ought to be on the land, not in mechanical suspension, but in

chem}cal c?mbination, before the afternoon ; and if actual working examples in England be duly
examined, it may be seen how this may be done,

Sightlil;tatc}tx:;;lo;i :‘11{1:1 re(l))ort:1 with var1e<.i ilustrations make but little way in England without the
e ool wor B; nft e M'etropohtan Commission of Sewers we could only make way with
ehamproved ystem o combm?d ?)a.ck self-cleaning house drainage and self-cleaning sewcrt
we had got some blocks of buildings drained upon the system a8 trial works. We allowec

several officers to try and show what they could do with different blocks.
therevzz (fl::elg]o: v::iLdramfad th.e block of buildings comprising the Cloister at Westminster, wherc
boushands ot o ex(‘ietegldemlc, then some blocks of buildings in the worst conditioned neigh-
i G ; :e 0 mstx"uct workme_n as .w'ell 88 others with the new system. This coursc
s ested a0 8 b;x 1;:e exp.edl.ent for Indian cities. It would be to take some available street
o eMl oc h:f buildings for ‘the p1'1rp.ose, to carry a constant supply of water into them
ks wo'\;iq; “;; veé,topte'r ps on the Turlfxsh pr}ncxple, and lay down drains to be made self-cleansing.
ety amiliarize the natives with the work, and enable the Engineer to see the better

r discharged from
not to provide for the
plete and the discharge
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what was t@ be dous for the general extension of the system, and cenable contracts to be made when
well-cbserved resalts have been obtained.

It is to he repcated that the Louse, which is commonly the last thing that has hitherto been
regarded, ought to be the first to be studied for cfficient sanitation, In England vast expense has
been incurred by driving even well-formed sewers through streets without regard to housc junetions
or providing for them ; excellent tubnlar pipe sewers have failed and have ascumulated deposit like
tha lavge old brick sewcrs from only a small part of the houses for which they were intended being
joined on to them, gi.ving scarcely more of sewerage than sufficed to wet a long line and oceasion
deposit in eonsequence of the disproportionate amount of friction.  This default of Louse junctious
arose from an administrative default of which it is tmportant 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 cqual
aonual instalments of principal and interest, say of four shillings a year, payable quarterly, for
the fresh water supply constautly carried into his house, and for the waste water and everything
being constantly carried away from it. The Engineer, if he docs his duty to the Administration,
will give a greater water serviee for the house at a lower price than that of the cheapest water-
carrier, ’

When the Officiating Chicf Engineer of the North-Western Provinces states, in his notes on the
drainage of Cawnpore, that ¢ this question of the drainage and sewerage of towns is confessedly very
difficult ; indeed, it is not yet sutisfactorily solved anywhere ;* he must be understood to mean
that it is very difficult in the present state of knowledge in India ; that he has s2en no reports or
instructions there sufficiently clucidating 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 &isplayed in the papers on
the drainage of Cawnporce, shows that the instructions of the Sanitary Comipissioners on this
subject are insuflicient, and that more precise 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 Cawnpore, that it would save vast waste in uscless
outlays in India if the latest examples of the solution of the difficulty in England were carefully
examined and put in form forthe instruction of officers charged with the planning and exccution of
sanitary works in India,

The instructional papers which I prepared with the aid of the Special Engincering Staff of
the General Board of Icalth for the information of local authorities in England, on the drainage of
lands and of houses and towns, and on the application to agricultural produce of scwerage, and
which have been accepted as text-books,—are now out of print, and copies fetch high prices. I Lave

® I ubserve that the dry earth closet system, that is to eay, tho system of preparing the soil and taking it to the
bouses to receive the smaller part of house sewerage, &o., the fxces and the urine, in place of taking all the sowerage,
soap suds, ﬁops, &o., atonce to the land, is favourably regarded by some people in India, not only for detached houses,
but for contiguous housos and whole districts, Independent testimony displays the errors committed in respect to that
coutrivance. Tho reports I have seen ore unfavourablo, Unless great care be taken, which it never is, it becomes a
nujsance. The manurisl assimilation with the soil is imperfect. As muchk water is ofien wanted to cleanse the places
properly as would serve to work a water-closet, and the whole procéss is desrer than a proper aoil-pan or water.closet
apparatns. I was recently askoed by an officer from the Colonial Department whether I could suggest any remedy for
s dificulty that had arisen from the use of the dry oarth closets in the West Indies, whore it had been introdnoed in some
places. The dry earth was found to be a convenient nest or feeding place for some fiying insects which bit ferocionsly
and painfully, and which could not be safcly approached uncovered. Could not the eatth be prepared in sbme way ?
1 was asked to make it repulsive to the uapleosant and dangerous intruders. I had no other suggestion to giva than that
of drowniug them and the nest too by the application of water, i.c., by a recourse to the water-closet principles, In fact,
for detached cottages out of the way of any town water-supply, orany proper system of house drainage, and where the
Levitical provision is expedient, the best and cheapest method is the use of a pail containing the waste water and slops
of the cottage, which the cottager should bo instructed to remove duily and empty into a trench in the garden prepared
for its reception as manure, to be immediately covered over by soil, is the most advantageous wanarial and ganitary
process.  You get a larger quantity of mucure more readily and cowplelely assimilated.

c
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visited several places where new works, on the principles s;zé forth
action to : i i i ’
. s}'xow them to officers in the Iudian service. Op such occasions [ }
or to intellident officers in charge of the works, questions to this effect “\S m"eip“t o ngineer
to be done over again, on your experience of their working ’ wppose th
any, and what, part of them 2’ ;
Different local Enginecrs have applied the same nrine; i
i et | : principles, with dey
y e, as respects the scales gencrally,
frequently elicit suggestions of modifications in det
ciate as of great importance.

I should be most h i
8 st hap Indi ir
have of thond bo Tmost b 1lpy to aid any Indian officers ip such a work. Julian Sanj
‘ hemse es visited some of the towns where new works have b : ‘_‘m" oy e
veports, it may bo shown, ave of litths o oo inforior vt -lve cen zot into action, but their
- . . . N actical value fr St avi 15t
perceptions of principle, or the chief objective points of attcntiox‘ o thelr ot having distiucy
¥ . 1 . . " - - 3 ].
Economy for sanitary works in India 15, Lapprehend, of
Oy ] '
am}ll.lextensmn there even than the poorer wrban districts o
uphill work ta press ccon i
o .
fessional inerti ’ my - t'hls rret et
ssion: mertia, and convenience in current practice wit}
prices in settled priee books. T Soon ascertainod materials and
The Romans distributed, as Columella states,
under a 100 fect of pressure.

have been got in completo

. 280 works were
what alterations would you make in

proved t . 1ations of their own, which
ails wlg o bein error; hut such questions do
8 which the practical Engincer would appre-

) .
fg',rc‘ater importance for their adoption
a England. 1t Las proved bere very

rick and mortar interests’ and pro-

water i ]
nto towns and houses with cartlizn pipes

For the sake of economy I ] 3!

enuld bo sbtained. bt s Zepojzs tlsr_ vtnet htuamlszj made of the strongest carthenware pipes thut
in thirty towns in France watcr is dist "}m o o suecead Hovever, | ix:x\'c 1(“””.:1 that
1100 Toct of prossuns vy er s ttl ‘ll)l.l.tc(l in e:n't}}gjrn Pipes, in instances where it ;q 1:c uir("fl
onomy 1 It W,m}'d o Of- . 10‘ price there of iron pipes. T submit that for th; S‘?]"‘ of
A5 ono mcis of sonomy 1 a}:gl;i(h)rtlc:ﬁggh;v:dthosfe examples carcfully exa,mincd. o

was reported that concrete w A o ocrete for sowers L
conerctﬂs to enable me tco ejtsd{::ool;i'dtl?e()ts:fgs?mr' I was I}Ot then sumdmd)‘&ii(:l‘i:;:‘):;dbl:;itl}:
. made with Dortland cement do answer w “C}Gll‘cy o tl}? trials, but now it appears that concretes
their.use is extending, A trial hag inde:d 101 e range, Yo and, dnd rermany \-.-hcr'c
of concrete for some sewers, and the Yne; )een. made, under the Metropolitan Board of ’Wm‘k“
s oeaethind o oo ﬂ,mn brick_w:)lf}lynce,r mfomns‘me that he makes superior work with 1’t
Bub in the north of France and som; n;,t Mfl'd ‘that A, imieod, bo furtler cheapencd
cement in large proportions of one in ti);'ns ooy 1 learn thay eonereto with Portlumi
pietearl delininbds vee, and even of ouc in two of cement, has been used
ater into towns and houses, et e

a pressure of 200 feet, and with great economy, and wi I one instanee it is stated under
. : i n4 w .
materials. < with some special advantuges over other

How far these mean: i
cmont e ‘xvnbz;: mix.y be r.na'de.ava,xla?.ﬂe for India with economy—u] oth ortl:

» oW being sent there in increasing proportions, m; Tt orand
tuge.,—-—aro, I submit, important topics for inquiry ' e ide the
or hmfz, of the right quality, and clay with fuel .
excessive cost of transport fram England avoided.’

It may be confidently auticipated that by one means or
for the Indian citics may be greatly reduced 7o orher

L comnt b : re w'i.th advan-
aunot but believe that the materials, chalk

way be found, if sought for, in India, and the

the expense of sanitary works

With a view of giving some proxim

‘ ate notion, thougl i V
aitary ok esecint 1 o , gh a wide one, of the expense of conmplete

land on the new sy i
: ‘ : system, it may be stated the
water, of 100 gallons per dicm, is carried to the door of eve o for s

that t’he waste water is carried away for about another 114
be paid for by private improvement rates, including 2(.
pan, and the seat, and the drains for tl;c discha,rf:
from the closet, are defrayed by another penn ;e
penny per Week, or a halfpenny per day to all )l;oﬁaes

a constant supply of
vy house for about 14d. per week and
per week, whilst the internal works to
the supply water pipe to the sink, to the roil-
of all waste water and the excretory matter
weck, or a total cxpense of three pence hLalf-

'
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The houses of the middle classes or the higher classes, which have several closets, will pay in

proportion. ’
What difference might be made by the different prices of labour and materials in India I have

no means of judging.

I beg to be allowed the opportunity of stating that the general result of these rudimentary
sanitary works, whea got into complete action, is a reduction of the common death-rates by a.bou.t
one-third, —leaving much still to do. In that old city of Salisbury, which I have mentioned as
having been at first thought a case beyond sanitary cure, the old death-rate had been about 40 in
1000. By better water supply and other works it was reduced to a fluctuating rate of from
96 to 28 in 1000. But by the complete self-cleansing house drains and sewers the fluctuation is
brought down to from 15 to 17 per 1000. The general sanitary data are now so far established
that a great contractor or a contracting company would be warranted, and would profit in
coutracting for results upon paj'ment of the existing private and public expenses of insanitary
conditions. The data are most clearly distinguishable in public institutions. Thus, in an orphan
asylum for "boys where the death-rate had been 12 in 1000, water-closets and self-cleansing
drainage was introduced, and it-was reduced to 8 in 1000 ; 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 same ages outside
remaining at 10 and 11 per 1000. Indeed, in one district half-time schools, orphan schools,
the ““children’s discases” of spontancous 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. Good returns of sickness now denote defaults with certainty
to those who understand them. There is a sudden outbreak of dysentery in a prison. But
dysentery is regularly and severely prevalent amongst the outside population, it is first observed
in excuse. That may be, but it ought not to be in the prison! On sending to inquire, it is
found out that by reason of some clumsy work the prison drain had leaked into the well which
supplicd the prisoners, A scvere outbreak of fever takes place in a women’s lying-in-ward ;
there must be some default with some one. On investigation, it appcars that an old stagnant
diteh a short distance from the ward has heen cemptied, and that the stupid men have spread the
putrid contents over the ground on either side, so that the noxious evaporation has reached the
inmates. We get no such protection for private houses, except common lodging-houses. The
papers in relation to Cawnpore do not enable me to judge in respect to it; but 1 concelve 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 guburban and adjacent land. It appears to me that two-storied
barracks have been somewhat indiscriminately constructed to lift the slecpers in them above ground
miasma at an expense which good subsoil drainage (costing in England £5 per acre) would remove.
Of sanitary work applicable to India, 1" got Lord de Grey, when he was at the War Office, to
dircet the examination of one example presented in Algeria, of which I had been informed by
French sanitary authorities. It was visited and examined by one of our former Inspectors,
Dr. Sutherland, now of the Army Sanitary Commission ; by Mr. Robert Ellis, ¢.B., late President
of the Sanitary Commission of Madras (he who set Masulipatam to rights after’ it had been
overwhelmed by the cyelone), and by Coloncl Ewart, R. E.  Oa 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 1000 and more had prevailed amongst the troops, and the loss was most severe. Coloni-
zation and culturc was attempted, but three sets of colonists were cleared away ; the death-rates
amongst the children greatly excceded the birth-rates, and succession from the colonists was
impossible. But by getting a good water supply and good drainage works, and putting the habita-
tions in a good sanitary condition, and by the drainage and cultivation of the surrounding land,
taking sanitary precautions which protected the labourers, on opening up the land, and other
ganitary attentions, the death-rate amongst the soldiers was reduced from the old Indian death-
rate to below the most recent one (20 in a 1000) to 12 in 1000. Amongst the civil population
the death-rates have been cqually reduced ; but above all, for settlement, the death-rates amongst
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the children have been greatly reduced below the birth-rates, and the examiners found on the

site & crop of ruddy children, as healthy as the average of children in France. Mr, Ellis, to whose

gpecial Indian sanitary experience and success much weight is to be attached, declared that tho

principles of the Algerian sanitary works were practically applicable to Indian. .

‘Bast Sueew, Suvrrsy, .(Signed) EDWIN CHADWICK.
April 4th, 1871,

—

OsservaTIONS.~The remarks of Mr. Chadwick, so far ag they criticise the scheme for the
drainage of Cawnpore, appear to be based on a misconception of facts, as the project which is in
hand makes, it is believed, no provision whatever for house sewage, but the paper enunciates
general principles and gives various information which may be of much practical utility.

—

OrpER,—Ordered, therefore, that g copy of the Despatch with its enclosures be forwarded

Madras, Bomboy, Rengal, Pupjab, to the Government of the North-Western Provinces in the Publie
Oudh, Central Provinces, British Works Department for speci

Burm’ah, Mysore, Central Indis, ) p .. ,p a_l report, and to the Local Govern-

Rujpootave, Hyderebed, and Pory Ments and Administrations in the Publi

e Works Department
noted on the margin for information.

(Signed) R. B. PEMBERTOXN, Captain, R. E.,
Asst. Secretary to the Govt. of India.

.}

AN
AEPORT OF TRF GENERAL BOARSR OF HEALTH ON THE SUPPLY OF WATER To T8E METROPAL

PLANS.
NI

Orvthe System of the Old (omurussiary
& the Improved Systermy of 1816

!*'\ig

A\

ddd
bl

Y

M t
Lk 30

R g

' SECTIONS or SEWERS anopp

MAIN SEWERS

Old Systerry Limproved Systerry
Brickwork . ot 1896

Brickwork .

——y
[/npmz/zaff JW [Z
CTatd ‘Epaf

MAIN SEWERS,

nNVer
old Sysiern.

Drickwork

DRAINAGE OF COURTS, WESTMINSTER DISTRICT.

N\ N P

AT N
s N\ / @ NN NASP LY )
SN \\ y AREAS IN INCYES . ;
N A TRIRD . 28 . /

.\ P
@ JAREAS N nchEs 3y @ s
56 -
2 J
= 1ty PROPORTIONS.
FEET 039 PROPORTIONS

Trprove® Systeryy o 1546

No2.
Orvthe Improved' Sy stemv/of 1649,

40 Flel o

RAINGS .
SINGLE HOUSE DRAINS.
Improved Systemv Lmproved Systerrr’
‘ T,Ji-af 42¢ of 1849,
% ipes.  Glaved Popes

®© ©6 o ©

Iimproved Systemv of 1849

e e —————— 0

g




... - Pracacdings of the Madras Government. Public Devartment. —— ————"" e o a e

PLANS AND TRANSVERSE SECTIONS SHEWING THE RELATIVE FRICTIONAL AREAS ‘OF THE SELF CLEANSING NEW SYSTEM

AS COMPARED WITH THE OLD SYSTEM OF HOUSE DRAINS IN LONDON .

OLD SYSTEM.

W

- :;’??IQ ’

A Rkt

NN

74

I I ¢

|
|
|

o

NN

N

N

\\\‘\\\\\\\\\\\\\\\\\\\\

N

~
%
/
%

N

A '/17////:7////////////////////////// /L 2z

ISR

......

SE——.




=T

Proceedings of the Madras Government, Public Department,
22nd September 1871.

Order, 30th August 1871, No. 2217.
Communicated to the Superintending Engineers.
(True Extract.)

(Signed)  A. pEC. SCOTT, Captain, R. E.,
Under Secretary to Government.

No. 102-B.  ORDER THEREON, 22nd September 1871, No. 1437.

Communicated to the Presidents of the several Municipalities and to the
Sanitary Commissioner.

(True Extract.)

Captain, R. E.,
Under Secretary, P. W. D.,
for Chief Secretary.

To the President of the Municipal Commussion of
,,» Sanitary Commissioner.
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of India forwarding papers relating to a scheme
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{ ,  OrDER THEREQN, 30th August 1871, No. R,217.
\ ~ CoMMUNICATED to the
ing Engineers. .

CIVIL WORKS, No. 15.
P (True Extract.)
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Under Secretary to Governn.

h

I'o Superintenu:ng Engineers. _
,, Major R. B. Kennedy.
To the Pablic Tiepartment.
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