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boiler is sprinkled over with disinfecting powder. Theo-
retically, there should be no smell from the carts, and
sometimes there is none ; but, practically, the presence of a cart
in a street is almost invariably made known by a very distinct
offfuvium, and when a string of these carts passes through
the town there can be no question of the nuisance produced.

At the Main Depdt at Chinch Bunder is an under-
ground reservoir built of masonry, and sufficiently large to
contain all the night-soil of the town. In the roof of this
reservoir are several trap-doors fitted with iron gratings. A
cart 1s brought to the spot and placed over one of the doors,
and a valve in the bottom of the boiler is opened. The
night-soil then drops on to the grating, and a man, armed with
a long broom, keeps working it about and foreing it through
the bars of the grating till nothing but a few stones and
pieces of brick or wood, or other refuse, are left. It is in
order to exclude these from the reservoir that the gratings
are required. At the same time that the boiler is emptying
itself, a man with a large hose is directing water on to the
night-soil, which becomes more liquid than it is in its natural
state, and thus escapes all the more easily into the reservoir.
When the boiler is nearly empty it is cleaned and scoured
out with water from the hose, and at the same time the floor
of the ground is sluiced all over. The water thus used
escapes into the reservoir, and serves still further + liquify
the night-soil. '

Connecting the reservoir with the sea in the harbour 1S a
12-inch cast iron pipe, and, when the tide is in ebb, the
mouth of this pipe is opened and the contents of the TesServoir
escape by gravitation into the sea.

The effluvium in the neighbourhood of the outlet, and
of the Chinch Bunder Depét, is perfectly sickening to an
European, and such a nuisance would never be tolerated for
a week in any English town, Indeed, it is marvellous how
Bombay has put up with the existing state of things for so
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of no town in England in which the water-closet system
prevails are so offensive as the gullies of Bombay ; and I have
had some experience on this point. "With all its inconveniences,
‘the water-closet system does, at all events, remove the night-
s0il from the dwelling immediately after it is produced ; but
‘this can never be the case where manual labour is employed
for the purpose.

In the fourth place, simply by excluding night soil from
sewers, while every other kind of abomination is permitted to
enter them, we do next to nothing to purify the sewers, while,
at the same time, we burden ourselves with the cost of a
speeial system for its removal. Sewage is almost, if not
quite, as offensive without night-soil as with it. In those
towns in England where the night-soil has been kept out of
he sewers by the adoption of some of the so-called dry
systems, it is not found that the sewage at the outfall is at all
less offensive than in other towns where the sewers remove
human ordure. In fact, it is impossible from an examination
of the sewage, to say whether it contains night-soil or not.
The truth is, that, as compared with the large quantity of
other foul matters which run in sewers, the night-soil is but a
gmall portion of the whole, so that its being thrown into ot
kept out of them is a matter of little or no moment.

In the last place, the cost of the Halalcore System is
Very great. Taking it at 2 lacs per annum, this amounts,
at 5 per cent. to a capital of 40 lacs, or £400,000. If the
cost of any Sewerage Scheme were supplemented by such a
sum, a most complete water-closet’ system might be carried
out throughout the town, and sufficient water be brought in
to make it effective.

Such being my views on the general questions of sewer-
age and removal of night-soil, I will now proceed to point out
what has already been done in this direction for the health of
the town of Bombay.
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Taking the population at 816,000, he was of opinion that
the sewers should be made large enough to carry away the
sewage of a prospective population of about double this
number, or of one and a half million people. He was
opposed to the separation of rainfall and sewage. He thought
such a system impracticable. His proposition, therefore, was
to provide sewers capacious enough to carry away both ; but,
considering that so large a portion of the town lay at a very
low level, he proposed to let as much of the sewage and
drainage as possible escape into the sea by gravitation, and to
pump up only the remainder, or that portion which could not
by any means be disposed of in that way.

For eight months of the year, while there was no rain,
all the sewage was to gravitate towards Colaba, where it was
to be pumped up into reservoirs, and discharged into the sea
at high tide. But during the monsoon the high parts of the
‘town, viz. Mazagon, the district about Doongre Coolee Street,
‘the Fort, the Esplanade, Sonapore, and Chowpatti, were to
be cut off from the main-sewer running to Colaba, and the
(drainage and sewage from these districts were to be dis-
charged into the harbour and Back Bay. The engines at
- Colaba during the monsoon were thus to have pumped the
- sewage and drainage of only the low districts about Bholesh-
- war and Commatteepoora,

My, Aitken did not think that the sewage discharged into
the harbour and Back Bay during the monsoon would be a
- nuisance. He was of opinion that it would be so diluted
- that all chance of its proving obnoxious would be destroyed.

With the object of placing his main-sewer as high as
possible, and in order to avoid having to pump more than
necessary, Mr. Aitken thought it was essential to the proper
drainage of Bombay that the very low-lying district enclosed
by the Bellasis Road, the Duncan Road, the Girgaum Back
Road, and the Breach Candy Road, should be raised by
filling up the avea (150 acres) with earth three feet deep. He
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these were to have come into operation whenever the rainfall
exceeded two inches per diem. The sewage was then to have
been allowed to escape on to the flats.

The drainage of the flats was to have been effected by an
open cutting, 60 or 100 feet wide, extending from the
Bellasis Road right away to the north to Worlee, and here
there were to have been several sluice-gates erected, each 15
or 20 feet wide, and having their cills placed at about two
feet below low-water of lowest spring-tides.

Excepting the main sewer, all the others were to have
been egg-shaped, and throughout the works generally either
brick in cement or brick in hydraulic mortar was to have
been used.

The ventilation of the sewers was to have been effected
by screw-fans driven round by means of Barker’s Mills, the
turbine and the fan being on one shaft. Mr. Aitken said
that these fans, placed at the bottom of ventilating shafts,
would cause an upward current from the sewers even if the
air in them were cooler than the air outside.

Mr. Aitken was opposed to the existing Halalcore
System, which has already been described, and also to dry
earth conservancy. Indeed, with regard to the latter
question, he holds the views which all practical men, who
have to carry out works, and not merely to write about them,
must arrive at as soon as they go into the cost of bringing
mto and carrying out of a town the enormous quantity of
earth required for the efficient working of this system.

Mr. Aitken was also opposed to sewage irrigation, as he
did not think the previous results of the experiments on the
flats gave any hope of success.

The cost of Mr. Aitken’s entire Scheme was caleulated
at 110 lacs, or £1,100,000; and the working expenses were
put at 2} lacs, or £25,000, per annum,
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Cuarrer 1117,

THE PROJECT NOW PROPOSED.

THE DRAINAGE AND SEWERAGE,

I propose to allow all the rain-water falling on the
island—not the sewage—to escape by gravitation into the sea.
I do not propose to pump any portion of it at all. According
to the slope of the different localities, so will the drainage be
effected. No. 1 District, comprising the greater portion of
the town and island, slopes towards the flats, and drains
at present in this direction. It will continue so to drain ;
but instead of the sluices at Love Grove, Worlee, and
Daravee, being of their present small dimensions, these works
will be enormously enlarged.

No. 2 Drainage District, sloping as it does towards Back
Bay, will be drained into it by gravitation through the
existing sewers, which, having been found large enough for
all practical purposes, will remain without alteration. If, in
the future, they should be found inconveniently small, they
‘can be enlarged,

So also with the 3rd, or Elphinstone Drainage District,
which, as it slopes towards the harbour and drains into it
at present, will continue to do so by gravitation, and the
sewers need not be enlarged, unless further experience should
prove such a measure to be necessary.

I trust now that the charge of proposing to pump the
rainfall will not be brought against me, and that this project

m.t
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quantity of material, earth and stone, would be left after the
trench in which the sewer would lie were filled up. This earth
would form the embankment for the railway and the stone
would form the ballast. The Bench therefore would have
the embankment completed for the greater portion of the
way at a very trifling cost.

An important question would be from what point should
the railway commence and where should it end. I should
prefer to begin it behind the Race Course, and to carry all
the night-soil in carts to that spot; but Dr. Hewlett has
pointed out to me that if this were done, he would require very
many more carts than he has at present, and that under
these circumstances it would be well to consider whether it
would not be better to carry the railway right into the heart
of the town. If it would, then I think there should be two
branches from behind the Race Course, one running into
Commatteepoora, and the other to Chinch Bunder. The con-
struction of the former would be a very easy matter, as there
are no engineering difficulties on the line.  But the construc-
tion of the latter branch would require some skill.

I have examined the line very carefully, and find the best |
plan would be to start it from Chinch Bunder itself. After
running in a tunnel under Doongree Coolee Street,* it would
take a curve into Baboola Tank, which would be filled up with
the material excavated from the tunnels, and then reclaimed.
It is at present one of the foulest tanks in the town.t From
Baboola Tank the line would start in a tunnel and run to the
west of the Jamsetjee Jeejeebhoy Hospital, and, joining the
main Parell Road, would run under it, then cross it to the

* Vide Plate VII. TUnfortunately the plans for the railways have not
been sent to me, so that T am unable to treat the subject except by description.

T When more water has been brought into Bombay it would be a great
boonh to the poor if all the tanks in the town were filled up and converted into
washing-houses. The greater portion of the area of each tank might be kept
open, but floored with asphalte and supplied with water from hydrants. A
covered shed might be added for use during wet weather.
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THE UTILIZATION OF THE SEWAGE.

With regard to the utilization of the sewage, I am of
opinion that the Bench should adopt the simplest methods.
At this present moment so many patents have been taken out
for the conversion of sewage into a saleable manure, that if 1
were to describe even those which find most favour with the
English public, I should have to write a treatise on the
subject. Fortunately this is unnecessary. The manufacture
of manure in India cannot be successful until the system of
agriculture is improved. 'What ryot or what land-owner in
the neighbourhood of Bombay would ever pay for the
manure a sufficient price to cover the expense incurred by the
Bench? In England nearly all the most eminent chemists
are agreed that it is not possible to make a manure from
sewage which shall fetch a price in the open market to pay
the cost of production. Many good manures can be made,
and have been made, but the prices they fetch are not such
as to encourage the manufacturers to continue their operations.
Company after company has failed. Under these ecircum-
stances 1t would at present be the height of folly for the
Bench to attempt the manufacture of manure on a large
scale. There would be no harm in making experiments of an
inexpensive kind, but even these I would discourage till the
subject is better understood in England.

There is one process, however, which is not only the
most original that has yet been put forward, but which has
met with such extraordinary approval from all the chemists
0:: the day, that I should not be doing right to omit mention
of it.

Hitherto all the companies and all the chemists have
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The Second Branch will be for the drainage of Mazagon
and the Elphinstone District, and will join the First Branch
' soon after the latter enters the town.

The Third Branch is for the drainage of the Back Bay
- District. This sewer would run along the Alfred Road, and,
| passing through Girgaum, would join the main sewer in
Commatteepoora.

The Fourth Branch, which is a very short one, is for
the drainage of the northern part of the town, and would
Join the main sewer on the flats.

The main sewer itself would start from Commatteepoora,
pass to the west of the Race Course, and, after running parallel
with the B. B. and C. I. Railway up to Parell, would turn
towards the east, and, crossing the main road at Matoonga,
would continue its course to the Pumping Station, which would
be situated to the south-east of Sion.

The main sewer would start at such a level as to admit of
its catching the sewage from the present main drain, so that
if the Bench chose at first to complete it only, they could,
during eight months of the year, convey the sewage to the
northern part of the island for utilization ; of course, during
the summer, when the main drain was charged with rain-
water, the main sewer would be closed, and drainage and
sewage would escape as it now does through the sluices at
Love Grove.* When, however, the branch sewers were com-
pleted, the works would be in operation during both dry
and wet weather, and all the sewage would be taken to the
north. The object of this explanation is to show the advan-
tage of finishing the main sewer as soon as possible, and of

* I hope I shall not be misunderstood here, and the charge be again
brought against me, that I propose to throw the sewage into the sea on the
weslern coast. Till the new works are completed, of course the sewage must
go where it now does, but when the branch sewers are ready, not one drop of
- sewage would be discharged at Love Grove.
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| could be added ; but it would be mere waste of money to
| erect larger engines at first than there was the chance of em-
| ploying. I calculate the present sewage to be not more than
| half the water-supply (8,000,000 gallons daily) ; but let us
suppose that it amounts to three-quarters, or 6,000,000 gallons
daily ; then the engine-power should be sufficient to raise
| half this quantity in eight hours of maximum flow :(—

galls. ks, ft.
3,000,000 x 10 x 40
foot lbs. mins. hrs.
83,000 x 60 x 8

= gay 70 horses.

- According to the usual prineciple adopted by engineers,
| T would provide three engines of half this power—or, say,
fhree engines, each of 40-horse power.
- In my former project I proposed that the sluices at Love
Grove, Worlee, and Daravee, should be enlarged to a total
| length of about 360 feet. 1 would now recommend that the
uice at Love Grove be widened to 100 feet, that at Worlee
| to 80 feet, and that at Daravee to 80 feet. If subsequent
| experience should show that these sluices are not large
snough, they can be added to; but it would be better
to proceed gradually with these works, instead of incurring a
| large outlay at once.™
| The minor sewerage of the town would be effected exactly
s explained in my project of 1868—i.e., by earthenware pipes,
'hese pipes would, as a general rule, run along the gullies
| between the houses and join the larger pipes under the streets,
which again would join larger ones further on, till at last a
| sewer was reached. A complete system of ventilators and
{ manholes has been provided.

. * Why the Bench hesitate in the construction of these works I cannot

inderstand. They are independent of all systems of sewerage, and must be
rried out if the flats are to be relieved of floods. I do hope this question
Wil be considered in its proper light.

n
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THE PRESENT LEGATL ASPECT OF THE DRAINAGE AND
SEWERAGE QUESTION.

At present the sewage and drainage of the greater part
of the town is discharged on the western coast. The sewage
and drainage of the Back Bay District is discharged in Back
Bay, and the sewage and drainage of the Elphinstone
Distriet is discharged into the harbour. The night-soil is all
collected by hand and discharged into the harbour.

The owner of the property lying to the north of the
Pumping Station has applied for an injunetion to restrain the
Bench from discharging the sewage at Love Grove, and has re-
covered damages for the loss of rent, &c., caused by the nuisance
arising from the sewage. The following extract from the
Tumes of India will explain the result of the proceedings :—

“Mr. Justice Green, in an elaborate judgment, found the
first four issues in favour of the plaintiff, and on the fifth and
sixth issues—as to whether the plaintiffs were entitled to
recover any and what damages for the alleged wrongful acts
of the defendants, and whether they were entitled to the
mnjunction prayed for—his Lordship ordered that the defendants
should pay the plaintiffs Rs.300 per mensem for three months
before the suit was instituted, making a total of Rs.900 : and
in order to restrain the further continuance of the nuisance,
his Lordship directed the issue of a writ of injunction
restraining the defendants from causing or permitting sewage
or other offensive matter to be discharged into the sea through
the new outfall-sewer mentioned in the plaint, so as to injure
the health or otherwise injuriously affect the plaintiffs, their
tenants, servants, and workmen, resident or employed on the
premises. But as the defendants might be advised to appeal
against this decree, and, in order to allow them time to do S0,
and to avoid, in the meantime, and so long as they might give
the plaintiff' the substantial redress he asked, the unpleasant
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My scheme is one for the drainage and sewerage of the
whole island. It does not matter for it in what direction the
town spreads. The sewage of each new neighbourhood which
may spring up can be delivered into my main sewer by
gravitation. Into no single main sewer carried to the
harbour side of Bombay could the sewage of the northern
part of the island possibly be taken, unless the sewage were
pumped.

I beg the Government and the Bench to weigh these
points. Let them ask the engineer who proposes to take the
sewage and drainage to the harbour side of Bombay the
following questions : How will you drain and sewer
Chinchpooglee, Parell, Worlee, Mahim, Daravee, or Sion ?
The town must spread—it is spreading—to the north, because
the southern portion of the island is already as thickly
populated as it can be. When the time comes, and it is
rapidly approaching, when these neighbourhoods will have to
be considered, what will you do for their drainage and
sewerage ! Where will you discharge the sewage? Will the
town be compelled to have a separate system for each part of
the island ? The fact is, that the town will be compelled to
have a separate scheme for each, and the cost of such systems
will simply be ruinous,

These facts have never been put clearly before the
Bench.

Now, any one glancing at the position of my main sewer,
running as it does for nearly its whole length along the
bottom of the valley of the island, will see at once that it
will drain any and all of the districts mentioned above. The
fact is palpable to the most ordinary understanding. If once
this main sewer were constructed, nothing would be required
for the sewerage of any part of the island but a sewer leading
as directly as possible to the main sewer. The latter work is
at a sufficiently low level to admit of the sewage of any
district flowing into it by gravitation.
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Phus—it was firmly and finally decided, first, that what-
ever the drainage system, rain-water and sewage should be
separated ; second, that no night-soil should be admitted into
sewers—the present system of collecting being continued, and,
if possible, improved ; third, that the storm or rain-water
outlet at Love Grove, and elsewhere, should be improved, and
the flats generally be recovered by reclamation ; fourth, that
the present system of removal of solid refuse was good, and
should be maintained.

So far, so good. But the most vital of all points—the
future outfall of sewage—not only was not discussed, but was
apparently lost sight of entirely by Government and the
Drainage Commission alike—while the Government partly, and
the Drainage Commission altogether, omitted to deal with the
question of disposing of the refuse water from kitchens, baths,
&e., which I will term house sewage.

In proof of what will be considered a strange assertion, I
have only to point to the Commission’s Report, otherwise
practical enough.

The Commission (par. 26) very accurately describes a
complete system of town conservancy as providing for the
removal of the following sources of impurity :—

(¢) Solid refuse, such as débris of food, vegetables, &e.

(b) Rain water.

(¢) Refuse water from kitchens, baths, &e. (u.e, the
sullage, or house sewage, of which I speak).

(d) Latrine matter, both solid and fluid.

In paragraph 29 the first class of impurities (a) is
treated of.

In paragraphs 30 to 32 the second is disposed of.

In paragraphs 33 to 38 the Commission propose to
discuss the best method of disposing of the refuse water (¢)—
e, house sewage—and latrine matter (v.e. (d), night-soil)
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It follows that no sewage outfall can be planned towards
the eastern or harbour-side of the town.

At the same time the military reclamation and railway
departments have, since the opening of the Queen’s Road
along Back Bay, joined the general public in condemning the
nuisance from the discharge of sewage into Back Bay, and
last of all Government have given legal notice that this
nuisance must be removed by a certain date.

No future sewage outfall is, therefore, possiblein Back Bay.

Meantime the principal sewage outlet of the town by the
main drain at Love Grove has received its quietus in an
action by Mr. Vurjeevundass Mahdowdass, the owner of pro-
perty adjoining, who has justly succeeded in a suit against the
Corporation, which must now remove the nuisance within one
year, and further pay a heavy sum to the plaintiff for damages.

It follows that no sewage outfall can exist hereafter to
the west of the City.

There is but one other direction by which it can be
guided, and that is to the north-east, where there is the
greatest facility for disposing of it; and it is to this point
that you have planned to carry it.

The scheme which, after many consultations with the
Health Officer, we all agreed to was as follows :—

- You were to lay down a main sewer from the marine
lines along the Queen’s Road up Churney Road, across
Breach Candy Road, past the Portuguese Church, across the
Girgham Road at the ice factory, and thence almost in a
straight line through the oarts and Khetwadee, past the
corner of the Dhurmsalla on the Commatteepoora Foras Road,
then to intercept the main drain, and continue along the east
side of the B. B. and C. I. Railway to a little beyond Dadur;
there to pass the G. I. P. Railway, and travel almost in a
direct line past the new Portuguese Cemetery to the vacant
uninhabited ground adjoining the swamp east of the Sion Fort.
This sewer would, in the first place, intercept all the
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Sewage utilization is in its infancy even in Europe, and
of all the many methods now employed (with which I have

endeavoured to make myself familiar during the past year),
there is not one which would suit Bombay. That problem

has yet to be solved, but, pending the solution, ordinary
irrigation can, at least, be tried, and assuredly will yleld some
return.

In conclusion, there is one point which I wish to bring
prominently forward, lest it escape notice at a critical moment,
I have unfortunately mislaid my private copy of papers, but
the originals can easily be traced in the records.

It must not be forgotten that after disposing of Mr.
Alitken’s Drainage Scheme, the Secretary of State suggested
in a despatch {copy of which was forwarded to me) that in
any future scheme, he hoped that the question of utilizing the
sewage might be considered, and that the numerous swamps,
foreshores, and low-lying waste lands, in and near Bombay,
might thus be made to yield a considerable income to the
municipality, and that all such Government lands might be
granted to the Corporation.

I write from memory; but such was the tenor of the
despatch : and, in consequence of it, I addressed the then
Collector of Bombay with a view to claim the Government
swamps of Bombay within the limits of the island, especially
the flats.

1 soon saw that it would be politic to refrain from
pressing the question until such time as a Sewage Scheme
should have been approved by the Government of Bombay.

The despatch of the Secretary of State was just and
fairly liberal towards the Corporation ; it has never been
cancelled, and I need not say that it cannot be set aside in
India without the express consent of Her Majesty’s Secretary
of State. But even if the despatch does not involve the
grant of the Government swamp on the flats to the Corpora-
tion, or if, on the other hand, the despatch should be cancelled
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APPENDICES.

APPENDIX A.

REPORT OF THE COMMISSION APPOINTED BY GOVERN-
MENT IN 1868 ON CAPTAIN TULLOCH'S DRAINAGE
AND SEWERAGE SCHEME OF 1868,

In considering Captain Tulloch’s Scheme for the drainage of Bombay,
the nttention of the Commission was directed to two points: 1. Whether
it possessed any engineering or sanitavy defect, either as regards the principle
adopted, or in the mode of applying that principle ; and 2. Whether Captain
Tulloch’s calculation fairly represented the outlay that would be involved in
giving effect to his Project.

As a preliminary enquivy, under the first head, it became necessary
for the Commission to consider what system of drainage is, on sanitary and
engineering grounds, best adapted to the requirements of Bombay. The
Commission, therefore, proceed briefly to state their views upon the general
question, at the same time that they discuss Captuin Tulloch’s Project.

Every complete system of town conservancy should provide for the
removal of the following sources of impurity :—

(@) Solid refuse, such as délris of food, vegetables, &c.
(b.) Rain-water,

(c.) Refuse water from kitchens, baths, &e.

(d.) Latrine matter, both solid and fluid,

The best system is that which provides for the continuous and com-
plete removal and disposal of these sources of impurity, by means involving
the least possible injury to the public health.

The problem to be solved, therefore, involves two branches: 1. How
best to carry away these impurities to a safe distance from human dwellings ;
and 2. How to get rid of them in an innocuous and, if possible, a profitable
TAnNner.

With regard to the first class of impurities—solid refuse—little need
be said, It is collected by hand labour,deposited in large bins which have
been erected in convenient positions throughout the town, and thence removed
in carts to a siding at Boree Bunder, from whence it is carried by rail to
Koorla, a distance of nine miles from Bombay, where it is spread over a tract
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notice of the Commission : 1. The Dry-eavth System ; and 2, Captain Tulloch’s
project of sewage utilization for agricultnral purposes,

The Dry-earth System could not, in the opinion of the Commission,
be introduced into a large city like Bombay. According to the Army Sanitary
Commission, ‘ the matter from latrines, including solid and fluid excreta,
amounts to about 11b. per man per day, or, in round numbers, half a ton
per day per 1,000 men., The quantity of dry earth required for latrines alone
is about 2} lbs. per man per day, proportionately inecreased if the latrine is
used oftener than once. To absorb and dendorize the urine of one man about
7 1bs. of dry earth is required per day. Thus, for 1,000 men, the total daily
amount carted into the station and distributed would be 9,600 lbs., and the
m:lﬂur}ﬂm:gm;;nn;x amounli to be collected and carted away would be 12,000 Ibs,
of Sawage. The daily movement of earth and soil would thus be nearly
10 tons for 1,000 men." These figures ave conclusive that, from its cost and
from the practical difficulties which would attend the mere cartage, distribu-
tion, collection, and removal of so much earth, the Dry-earth System is
inapplicable to any large community. In jails, barracks, and hospitals,
where strict discipline is maintained, the system may possibly be made to
work ; but in a free community it is impracticable,

With regard to sewage utilization, the Commission, while fully recog-
nizing the advantages which would result from its successful introduction
into India, cannot but hesitate to recommend the trial of so gigantic an experi-
ment as would be involved in the adoption of Captain Tulloch’s Scheme.
They think there is the less reason for trying the experiment in Bombay, as it
is now on the eve of being tried in Calcutta. Sewage utilization has its
advocates there, at least as enthusiastic as its advocates in Bombay., But one
of the foremost among them, Dr. Chevers, though asserting that thereby “ the
now deadly swamps eastward of Calcutta may be made, in ten years, the
gardens of the country,” judiciously qualifies his opinion thus:—* While
strongly recommending the reclamation of the Halt TLake and the
extensive utilization of the sewage of Caleutta in manuring the land
thus obtained, I cannot say that I believe the measure to be unattended with
risk. . . . The utilization of the entire sewage of so large a city as Calentta
has never yet been attempted even in a temperate climate. Here it will be
attended with dangers, the obviation of which will demand considerable science
and unremitting care.” And Dr. Smith, the Sanitary Commissioner for
Bengal, writing on the same subject, says:—“That the lake should be
scientifically recovered from its now barren and bogry condition, there can
ihe be mo doubt; but whether human excreta in enormous

Repork  on

Eﬂgfnfgﬁcﬁﬁ quantity (either in its natural condition, or }a-rge}y 'dilut_ad
FbIE with water) should ever be allowed to reach its soil, is quite

another question, regarding which there is a mass of conflicting evidence.”

In this doubtful state of things, the Commission consider that it
would be extremely unwise to incur the large outlay which Captain Tulloch
proposes for sewage irvigation. They learned with pleasure that the Municipal
Commissioner had been trying experiments on a small scale near the Love
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Cirove Sluices, and that those experiments had beeu comparatively successful.
It may therefore be expected that before long these problems will be solved :
1. Whether the native cultivators will use and pay for sewage as manure ; and
9. To what crops and land sewage manure is best adapted. But for the
solution of the great problem—whether sewage irrigation to a vast extent
can be carried on in the tropics, without injury to health, in the neighbour-
hood of so large a town as Bombay—the Commission consider that it would
be wise to await the result of the great experiment about to be attempted in
Caleutta.

For the reasons above stated, the Commission feel themselves unable,
either on engineering or sanitary grounds, to recommend the adoption of
Captain Tulloch’s Project for the drainage of Bombay.

As, however, there is an impression abroad that the drainage of Bombay
is miserably defective, and requires immediate alteration, the Commission
think it will be useful to summarize the information they have obtained on the
subject. 1

At Colaba there are few druins of any kind; but waste and rain-
water finds its way into the Harbour and Back Bay. There is halalcore
service, and the night-soil is carried out to sea as faras possible. The drainage
of Clolaba was not included in Captain Tulloch's scheme.

For the Fort, a system of drainage on the combined principle, by
which the rain is carried through the same sewers as the sewage matter, is
heing constructed, according to a design of the late Mr. Tracey, at an estimated
cost of Rs.4,20,000. hes e works have been stopped for the present, but the
P08 drains, so far as they have been constructed, are said by
Mr. Aitken to work very well, both in fair weather and

monsoon,

The Esplanade is drained chiefly by the absorbent power of the subseil,
but partly by connection with the drains of the Fort and Native Town,

The Native Town, wherein three-fourths of the inhabitants reside,
drains partly into the Harbour and partly into Back Bay, but by far the
greater portion of it drains towards the flats. The bulk of the sewage is
carried off by the main drain to Love Grove Sluices, where it is pumped into
the sea at all states of the tide. Every street has its drain, though the oarts
are badly supplied. The old drains are imperfectly constructed ; but in some
districts, as at Camateepoora, new drains have been made with the happiest
results. The houses are connected with the drains by means of gullies, The
cost of cleaning the drains is about a lakh and a half per year.

The rest of the island is left very much to its natural drainage,

It is conceded by Captain Tulloch that “u carveful examination of
— the map of Bombay can hardly fail to convince an engineer
that the natural drainage line runs along” the streets in
which the principal drains are now constructed. This is a great advantage,
of which the most should be made in any efforts to improve the drainage of
Bombay. But the Commission do not think it advisable to improve or
maintain all those drains. The levels of low-lying districts are being raised
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every year, and Mr. Ormiston is inclined to believe that the island could
be effectually, or nearly effectually, drained by gravitation.* With improved
surfice drainage, and an improved halalcore system, Dr, Tumsdaine thinks
there is no necessity for o system of sewers to carry away the night-soil. The
attention of the Municipality should, therefore, in the opinion of the Com-
mission, be specially divected to constructing sewers having their outlets in
the Harbour for draining by gravitation as much of the island as the levels
will admit of, and to improving the present Halalcore Service,

With regard to the Fort drainage, as the scheme is complete in itself, and
the money required for the exccution has been raised by loan, the Cominission
consider that it should be proceeded with and completed without delay.t The
Commission would, however, recommend that the house connections should
be so constructed as to prevent, as much as possible, the admission of noxious
gases into the buildings. A simple contrivance for achieving this object is
described by Captain Tulloch.

The Commission desire also to draw attention to the night-soil reservoir
at Curnac Bunder. It is insufficient in size, and the discharge-pipe is carried
not only under the railway, but under the piers of the adjoining over-bridge.
The Commission recommend that the reservoir should be enlarged, and the
pipe velaid, so as to be easily accessible throughout its whole length in the
event of any stoppage taking place in the pipe.

The Commission further recommend that the number of public necessaries
should be largely increased. There are at present only fourteen in Bombay—
a very small number as compared with the wants of the population.

The Commission are aware that in recommending delay in undertaking
any great scheme for the extension of water-supply or the reconstruction of
the drainage of Bombay, they expose themselves to much adverse criticism, not
only from the numerous class of persons interested in the execution of large
projects, but from those who have the sanitary improvement of the city really
at heart. But after careful consideration, the Commission have come to the
conclusion that not one of the projects submitted to them fulfils these con-
ditions of certainty and economy which would justify them in recommending
it for adoption. They are unable to affirm that any of the works proposed is
of indisputable necessity for the preservation of the health of the city of
Bombay ; and they do not think that a few years' further delay is likely to be
productive of injurious consequences, If, in the interval, the recommenda-

* 1 would endeavour,” he says, ** to induce the people, by assistance or‘nlhemise. to
raise the ground which is at present too low to be drained by gravitation, Itis nota large
area, only 170 acres altogether.”—Evidence, p. 122, -

+ Captain Tulloch says \—**If the Government thought that the Fort was so _umall a
place that the sewage might be discharged into the sea, I should not offer any ohjection. .H
this system were really hercafter to be a nuisance, nothing would be easier than to rectify it,
for all you would have to do would be to extend the main drain and pick up the Fort
sewage,''—Evidence, p. 99,
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