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In ~onsequenoe of this failure th~ Art1a11l' Crawford 
Markets bad again to be ligilted wi~h Gas. 

A pOTtion 'of the city was for a. short time lighted by 
ElectJ'icity. The budget fot" 1891-92 had A provision ~r 
'Rs. 32,500 for ~pel'iment"lly lighting eertain portions of 
Bombay 'With Electricity. In the sante 1ear the Municipal 
Commissioner was asked to 'Prepare a special report 011 the 
snbject of carrying out experimental electric lighting in 
the city and to apply t~ Government for the temporary 
services of" an Electl'iciao. As the Government Engineer 
declined to advise the Corporation· OD the subject, the 
Commissioner was authorised to obtain the temporary ser .. 
vices of same other Electrician. The services of the Elec­
trical Engineer of the G. I. P. Ry., having bee» obtained, 
tenders were invited for experimentally lighting the city 
by Electr,icity, 

In May 1891, the Corporation recorded their opinion 
that the consideration of lighting a certain portion of the 
c_y with electric light, should be postponed Sine Die. A 
few months la.ter the Corporation asked the Municipal 
Commissioner to inform the Corporation whether there 
exists in Bombay tidal or other water power as would 
supply motor power for lighting the whole or a part of 
Bombay with Electric lights. 

The Commissioner's report which is quoted at pllge 583, 
Vol. XV. Corporation Record, shows that it would be 
cheaper to work with steam than with water power. 

The Corporation in 1894, sanctioned an initial expen­
diture of Rs. 20,000 for providillg additional ntachinery 
and plant for lighting the Municipal Offices and the Arthur 
Crawford Markets by Electricity. Then finally com. the 
renewal of the lighting contract, the details of which is 
given in extenso. 

The Committee appointed by the Corpora.tion to consider the 
subject of the future lighting of the city, report~d. 88 follows :­

I. It a.ppeared to the Committee that the enquiry should 
embrace -

(a) Electric lighting. 
(b) Ordinary ga.s la.mps nnd kerosine lamps as at present, but 

the latter to have duplex burners. . 
(c) "Welsbach .. incandescent gas lamps and kerosine lamps 

with duplex burDers. 
(d) Kerosine la.mps only with duplex bnrners. 
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Mr. MUl'zban'B valuable and exhaustive report shows tba~ 
the ca.pital expenditure a.nd annual cost for lighting by (a), (b)~ 
(e)' and (d) would be-

CAPITALIZBD EXPENDITURE. Annual cost. 
fa) RB, 25.5(J,OOO •••.•..••••....•..•• Rs. 6,'78,200 
(b) {At present contract rates .... " 3,51,307 

At proposed rates ......••...• ,. 8,29,805 
(e) Ra. 2,(J4,325................. . . " 2,91.329 

including] 0 per cent. 
for contingencies. 

Cd) Rs. 63,989....... ...... ..... ..... ,. 2,24,4145 
including 10 per cent. for contingencies: 

It would seem frodl the above that *he electric light­
irrespective of ether considerations-is' from the large initial 
expen<liture required and heavy annual cost, beyond the present 
mea.ns of the Corporation; and that the present system (6) con­
sidering its·poor illuminating power and heavy cost as compared 
with (c) and Cd) systems Deed not be further considered. 

The question therefore, in the opinion of your Committee. 
resolves itself into the adoption of Welsbach incandescent gas 
lnmps ill stead of the present gas lamps, and the substitution (If 
duplex for single burners in the kerosine lamps now in use, or 
the non-renewal of the Gas Company's contract and the lighting 
of the city by kerosine lamps with duplex burners. 

After careful consideration of the advantages and diaadvan­
taRes of the two systems your Committee advise-

(1) Provided the nas Company revise their rates as requested 
by the Commissioner, or offer such rate as on further enquiry 
hy the Commissioner may appear fair to him; the Commissioner 
may enter into a contract with the Company for ten years, and 
make arrangements for repla~ing the prosent gas-lamps with 
Welsbach incandescent gas-lamps, such replacement to be com­
pleted within three years. 

(2) Should the GaB Company decline to reconsider their rates 
the Commissioner to arrange to light the city by kerosine lamps 
with duplex burners. 

G. COTTON. 
DINSHA EDULJI WACHA. 

BOllffiAY, IBRAHIM RAHIMTOOLA. 
15th DeceTr.ber 1894. R. H. VINCENT. 

I concur with the above, but think the now form of lighting 
might be carried out in a less period than three years. 

S. REBSCH. 
I also concur, and only wish to add that if the CorpQratioD is 

recommended to s,p.nction the adoption of the incalldescent gas­
lamps in substitution for the present gas-lamps. it may also be 
reeommeaded to f!anction tbe conversion of all the sino'le kerosine 
burner; into duplex burners. <:I 

20th Decembcr 18940. ARDASIR F. UNWALLA. 
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I agree "'ith this report, but I wish to entirely reserve my 

liberty of actiun if the Gas Company do not come to terms. 
The city would be in a terrible fix were the kero~ine oil Buppl.V' 
in America to fail, HoS recent reports show, is not impossible. In 
that event Russian oil w'JulJ becoTlle enormously dearer, Rod 
probably lighting by kerOsine oil would become more expensive 
than gas even at present ;-ate8. 

G. W. RO:JGHTON. 
22nd December 1894. 

I agree with the above. 
'1'HO"MAS BLANEY. 

Proposed by George Cotton, Esq., se(:onded by Anlasir 
F. Unwalla, Esq.-

4. That the report of the Committee of the Corpora­
tion on tho question of the future lighting of. the City 
be approved and adopted, provided the Gas Company 
revise their l'ates as proposed by the Commissiollcr, or 
offer such rates as, on further enquiry may appear fair 
to him, he be authorised to enter into a contract with 
the Company for the period of ten yean!, ~nd make 
arrangements for fitting tho present gas lamps with 
Welsbach incandescent gas lamps. 

" Tha.t the Corpo:ration will be prepared,oll the recom­
mendation of the Standing Committeo, to sancti{;n the 
Bum required for such conversion, vi.:: ., of H!'l, 2,O~1,32[j. 
That in the event of tl~c Ga~ Company dechnlllg' to 
consider their rates, the Comrnissionrn' be aut.horised to 
arrange for lighting the City by kerosino lamps with 
duplex burners. 

"That the Standing Committee report frollil what 
source the cost of converting the gas lamps should be 
met:' 

Carried. 
RENEWAL OF TilE LIGHTING CON'l'R .\CT. 

The Sub~Committee appointed by the Stallding Cpmmittee, 
. That a Sub-Committee Gousj"ting <1{ the ful1"wing 
gentlemen be appointed to COD Rid" .. "od r, purt nil til .. 
proposals contained in tho COnlIDi""i,.u." 'H Jetter to 
t.he Secretary, No. 29624, dated 20tL March 1895, (JIJ t.L .. 
8ubject of Dew contract with tho Gaa Gorupa,t·:! f<.lr 
lIghting the City :-

. The Chairman; CowDBje" Rormasjee E8q.; Har· 
lU8ondaa, N arotulIldas, ~q.; I brnhim Rahiw to ... la, Et"J' ; 
fI, R"b8Cb, Eeq. 

Oll lUt:l ApriL lEW."), 
as pur margin, beg 
to report tha.t they 
ngreo WIth the 
Municipal Com-
miesioller in the 
0pullon that all 
the Municipal gas 

lamps should be converted into incandesceut butlle.s ill one 
year iostea.d of in three yea.n. 
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The Sub-Committee reeommended that the Corporation ehouht 
be advised to pl'oviae the Rs. 2,17,84-2 rcquil'ec.l for the work by 
salJctioning paymeut of that amount from the invested su;plus 
cash balance of Ra. 17,0-1,184, and providillg for the repayment. 
of tho same, by yea~ly pn}'wsnts extending over four years; from 
tho money whICh wlll be saved on gas lighting, so 800n as the 
lamps are all fitted with the Welsbach burners. 

BOMBAY, 

10th April 1895. 

BHALCIIANDRA KIUSHNA. 
S. BEBSCH. 
J BItA HIM RAHIMTOOLA. 
llURKISANDAS NUHROTUMDAS. 
COWASJEE HORl\fUSJEE. 

GmGAUM, April 15th, 1895. 

My DEAn MR. ilARROW,- On reconsiderjng and discussing the 
question ot-contract of lighting, I have come to the conclusion 
that the Committee's report is based on insufficient jnformation 
on tbc subject, which was not available t11at day, and I think 
it should not be adopted in its present form. I beg, therefore. 
to express my dissent from the views of the Committee, and I 
don't feel justified in subscribing to them. I trust that you will 
kindly put this dissent of mine before the meeting of the 
Btaodiog Committee on Wednesday, the 17t11 instant.-

Yours, &c., 
BHALCHANDRA KRISHNA. 

Proposed by Abdulla M. Dharamsi, Esq., seconded by 
the Honourable Mr. Fazulbhoy Visram-

,. That, with reference to the Corporation's Resolutlon~ 
No. 10792 of the 3rd January last, and lotter No. 29624 
of 26th ultimo, from the Commissioner to the 
Secretary, the Standing Committee ngx&o with the 
Municipkl Commi£sioner iu the opinion that all t.he 
Municipal gas lamps should be converted Into incan­
des~nt burners in one year instead of three years. 

" 2. That the Corporation be recommended to sanc­
tion (1) the entering into a contract with the nomb~y 
Gas Company for lighting the stl'eet lamps and cert~lD 
othor lamps belonging to the Municipality for the penod 
of ten years from the 1 st of July 1895, at the following 
rates por lamp :-

Rt3. 3. p. 
Ordinary gaa lamp, whole month 83 0 0 

" " part month 66 0 0 
Inca.ndescent la.mp, whole mouth 70 0 0 

• .. " 
part month 58 12 0 

(2) The conversion within the period of one year, of 
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the present ordinary gas burners into Welsbach incan­
descent gas lampt:!. at the estimated cost of Ra. 2r17,842.; 
and (3) to the expenditure of such Bum from invested 
balances • 

.. 8. That the Corporation be informed that the 
Executive Engineer estimates that, when t1a:e eonversion 
is com.pt:eted, there will, be ,a net average annual saving 
on the cost of gas hghtlllg of Rs. 37,798, namely. 
Rs. 22.791 on account of the reduction in the price of 
gas and Bs: 15,007 on account of savings in consump­
tion consequent on the adoption of the inca.ndescent. 
light." 

(larrieaL 
The Corporation at their meeting held on the 22nd 

April18~5. sanctioned the recommendation of the Stand­
iog Committee. 

With reference to paragraph 3 of the COf"!Joration's 
Resolution No. 981, dated 22nd April 1895, the Acting 
Commissioner handed in the draft new contract with the 
Gas Company, and the Seoretary was requested to read 
the proviso which had been added to section 12 securing 
a reduction in the price of gas if inferior or cheaper gas 
could hereafter be produced with the same amount of 
brilliancy as in the case of the better ga~. The I"ates 
to be paid under the contract are Rs. 5 per thousand 
cubic feet less 5 per cent. 

Ordinary whole month lamp Rs. 83 0 () per annum. 
Part time do. " fiG 0 0 'l 

Incandescent light whole time" 70 0 0 ,. 
Do. part time.. 56] 2 0 " 

The Committee expressed their approval of the prO',iso 
in question, and the Secreta.ry was directed to return the 
draft to the Acting MuniCipal Commissioner a~cordingly. 

Nothing definite has as yet been decided abuut light. 
ing the city with electricity. 

The question of lighting the Private Streets WitS dis­
posed of in accordance with the Itlga.l opinion obtained 
on the snbject (see under the heading of legal opinions.) 

1. The current contract with the Gas Co., is dated 1st 
July, 1895, and will last for a period of 10 years from 
that date. ., 
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2. The work of converting the ordinary gas lamps 
into incandescent gas lamps was commenced as soon as 
the contract was signed, and completed within one year. 

3. The o~dinary gas light gave light equivalent to only 
11 candle power, while the illuminating power of the 
present incandescent gas light is 25 candles at the lowest. 

4. There are now 3,920 gas lamps. Out of these 736 
are what are called whole month lamps, i. e., they are 
lighted throughout the night during the entir& year. The 
r,pst, viz., 3184 la~s are what are called part month 
lamps, i. e., they are not lighted on moonlight nights 
during the dry months of the year. A whole month lamp 
is lightedior 3907·85 and a part month for 3102'75 hours 
per annum. 

S. In addition to these gas lamps, there are at present 
1,768 kerosine oil lamps, out of which 1,332 lamps are 
part month lamps, and 436 lamps whole mo:nth lamps. 
For the last 10 years, this lighting is carried out de­
partmentally and only 150° Snowflake oil is used. 

Power 0 f 
inc"nde"cen~ 
g .... lamp •. 

Number of 
p:as lam pa ill 
Bombay. 

Kero Bin e 
lamp. ill Bom. 
bay. 



THE WATER SUPPLY OF BOMBAY. 

In May 1824, there was a water famine in conse­
quence of which the watering of the roads. within the 
limits· was stopped and instructions were issued to allow 
of free access to 0.11 public wells. Cl\ptain DickensJn 
(then the Revenue Surveyor) informed the Bench that he 
had received general instructions from Government to 
convey thEf rain water running from any of the high roads 
into the tanks and Reservoirs and that those measures 
were in progress. At a meeting of the Quarter Sessions 
held Oil 6th October 1824, a letter was read from Gov· 
ernment requesting the opinion of His Majesty's Justices 
as to the measures which might be considered desirable 
and practicltble to diminish and oontrol the consumption 
of fresh water in the Island. 

The Bench after mature deliberation came to the 
following conolusion :- . 

"That the Bench is of opinion that it would not 
be advisable to impose any restrictions at present upon 
the ordinary expenditure of water from the public tanks 
by the inhabitants, fOl' domestic purposes, further than 
not to a.llow them to wash themselves or their clothes at 
the Resf'tvoirs or in their immediate neighbourhood but 
to take the water for such purposes to their own houses. 
In oJ¥ler to secure which the Government should be re­
commended to direct the Police Magistrates to ·station . 
peons at the principal wells and tanks. 

2, "That no private wheels be permitted on the public 
~~ks this year, nor the water taken away in great quan· 
tItles for the purpose of cultivation. 

S. "That no water fit for domestio purposes be on any 
account allowed to be expended on the streets or roads •. " 

The Bench also deliberated on the expediency of 
stopping all masonry work, but reflecting that the adoption . 

• In tftole d"YI the T::>wn \Vila di .. idod ill two pnrts, i. e., •• within the lil:uill ", 
aDd .. without the limits ", 

9 
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of this measuro would throw out of employment a 
great number of the labouring class of almost every des­
cription and consequently increase the public distress, did 
not recommend it. 

In 1845, Government were again aJarmed at the 
<leficiency of the water supply of the Town, that a Com­
mittee. composod of Doctors Graham and J.eith were 
appointed to report on the state of tbe wells in the Island, 
the quality of water in them, and the quantity remaining 
.for consumption. Doth these gentleme:! submitted their 
report, in which they acknowledged. tile great want oC 
water prevailing in the Town and the grea.t distress felt 
by the people from the deficiency; they pointed out. 
moreover that the water was, as a rule, bad ?n quality ~ 
in some instancos brackish, and in others, tainted by the 
Drainage from the streets. 'rhe following were the re­
commendations made:-

.. That the usc of some private wells in Girgaum 
should be secured for the public by compensating the 
owners; that tho wells on tho Esplanade wh'Jre cattle 
were watered should be reserved for man; and that other 
wells in the same locality which had been closed should 
be reopened." 

Three days after this report was sent ill, tLe Gov­
·ernment passed a resolution calling upon the Chief 
Engineer for the time being to report on the subject. 

Before however, the Chief Engineer submitted hig 
report, one Mr. L. C. C. Hivett of the Civil Service pro­
posed a. remedy for the evil in his project on the 
practicability of obta.ining a supply of good water for tho 
native. Town of Bombay. 

Mr. Rivett pointed out that it was hopeless to attempt 
to add to the supply by means of wells; that in order to 
keep the tanks in the Town full up to a certain level 
during the whole year, the only plan was to collect rain 
water during the monl:;oon; and that the principal desi. 
-derata were "an elevated position for a reservoir" "a. 
large surface from which to till this reservoir" and 
.. faeHity of conveying the water from this reservoir to 
the tanks in question." 

Mr. Rivett wrote :-" The principal points at which, 
at first sight present themselves for such 1111 object appear 
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to be Nowroji Hill at the back of the Goal, the Hill above 
Mazagaon, the Chinchpokli Bill:;, the Hill above Parel, 
Malaba.r Hill adjacent to the Parsi Cemetery and the Hill 
above Colonel Dunstervilles' House." Calculating the 
areas of the important tanks on which the Town depended 
for its supply, Mr, Rivett found they amounted to 6,72,000 
square feet and he considered it would be necessary to 
supply each tank with water to the depth of 16 feet. Pro­
ceeding then on the supposition that the rainfall was 6! 
feet in the year, and that only half of it could be collected, 
and assuming that- the reservoir should hold a 3 years 
supply he found he should require a gathering grollnd of 
240 acres. This would enable him to collect 20,OO.OO~OOO 
gallons. .As Done of the sites mentioned offered this 
extent of colleoting area, he proposed that a reservoir 
should be built on a hill standing on the Peninsula called 
"The Neat's Tongue," better known as Trombay." 

He estimated the cost of the work at £ 68,940 or 
about 7 lacs of rupees. No action was taken on Mr. 
Rivett's proposal. 

Then came the project of Colonel Jervis, the Chief 
Engineer, it was :-

.. To provide three reservoirs in the following situations 
'Which afford sandstone strata, which are saturated with water 
throughout the year-1st, the lJhobee's Tank all the Esplanade, 
2nd, Borne eligible spot to be purchased in the Girgam Oarts; 
Srd, the Cocoanut Oarts of Mahim. '1' he first for the supply of 
the Fort; the seculld for the supply ot the Nati1re 'rown from 
the verge of the Esplanade lo a liue fUllning east. and west 
from the.Mambaded T!l.uk; the third for the supply of Pa,re!, 
Byculla, Maz~aon and the native town, north of the line above 
mentiolled. 'rhe water to be pumped from the reservoirs by 
steam engines and conveyed throngh iroll pipes to the different 
quart.ers. 'rhe reserviors to be covered over by the engine 
rooms aud other buildings to prevent evaporation and to 
preserve the water pure." 

This scheme also fell to tbe ground. On the 24th Sep­
tember 1845 Government directed the atteution of the 
Court of Petty Sessions to the subject of the water supply 
of the Town and requested thelll to consider the measures 
to be taken fot" husbanding, the supply of' water, alld tor 
keeping it pure and wholesome. 

The Court of Petty Sessions reported that ill order to 
prevetJt waste, the tanks in the 'l'own sho~ld be guarded 
by peOllS ; that a ,spring, which there 'Tl\S at the OOOp~l'l.lge 
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should be reported on; that the sbipping should be made 
to water at Etepbanta or Salsatte; and that Government 
should issue a proclamation which was praotically to the 
effect that the people should not drink more water thtm 
was good fOl' them, and that they were uot. to spill more in 
the act of drinking thau they could possibly help. The 
people were allowed to take away as much water as they 
wanted,· but having got it into their houses, they were to 
take great care of it. 

In 1846, Captain Turner submitted, yet, anotaer project, 
it was to intercept the rain falling-1st on a portion of 
that side of Malabar Hill which faces Back Bav ; 2nd on the 
hill near that on which tLe Parsi ~l'ower of Silence stands; 
Brd on some ground lying directly north of the' Gowalia 
Tank. Having intercepted the rain, Captain Turner 
proposed to lead it into a reservoir 400 feet square to be 
built close to the Gowalia Tank. The total supply 
calculated to be obtained from this project, whioh was 
probably intended for only 11 portion of the Town, was 
2,90,00,000 gallons, or, as Captain Turner put it, sufficient 
at the rate of 5 gallons a day for 62,222 people during 
90 days. 

This project of a short life and a merry one also fell 
through. 

The water supply of the Island continued to be a sourCtl 
()f great anxieiy, and tanks were built., to impound water. 
The history of the two tanks at Duncao Road is interest­
ing. They were built previous to the year 1823, and were 
originally supplied with water conveyed by means of an 
acqueduct from the CowaEji Patel Tank. The name of 
Major Hawkins appears t!1lave been connected with their 
construction. He was apparently an officer in the service 
of the East India Company and was engaged in superin­
tending the construction of the tanks for Government. 
Those tanks, it appears, were made partly at any rate, 
from money bequeathed. in trust by ·one Huslaji Subanji 
(a mahomedan gentleman) and the balance required for 
their construction as well as for the construction of the 
acqueduct was probably provided by Govez;nment. TlIese 
tanks appear to have been from the very first, inteud~d 
for, and, devoted to, the use of the publio. 

• BofH ~ .uombal Samachar." 24th May 18U. 
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To wards tIle hot weather as water became scarcer, the 
supply from the Cawasji Patel Tank was insufficient 
und in consequence of this, one Mr. Framji Cowasji, then 
a very wealthy Parsi Merchant~ seems to have proposed to 
Government that he should be allowed to undertake the 
supply of water to the tanks in question. For this purpose, 
he purohased the Mugbhat Oal't, in whioh he san~ three 
large wells which he fitted with the necessary apparatus, viz. 
a Steam Engine and four wheels with cattle to draw water, 
and a channel for carrying the water into the acqueduct 
already made from ·the Cowasji Patel Tank, at an outlay 
of Rs. 80,000 and a monthly charge of about Rs. 200 
under the guidance of Major Dickinson. 

As some- J::ecognition of his public spiri t in undertaking 
t.he expense of this charitable work and of maintaining the 
supply of water for the future, Government in the year 
1824, on his application, consented to relinquish the Gov. 
ernment tax on the trees (coooanut palms) then growing 
Ilnd thereafter to be planted in the Mugbhat Oart, on the 
condition that such exemption from tax should cease in 
the event of the acqueduct from whatever cause not being 
supplied witl! a sufficiency of water from the Oart. 

Mr. Framji Cowasji continued to supply water for the 
tanks in Duncan Road hoom the wells in Mugbhat ORrt 
up to the time of his death which oecured on the 12th 
February 1851, havi:1g, however, in 1831. made an ar­
rangement with Government for securing the supply per­
manently by making the expense a charge upon other 
valuable property. This arrangement came about in this 
manner :-In 1831, Mr. Framjee Cowasjee was lessee of 
an e:tate in Salsette called the Pawai Estate, on which he 
had expended large SUIllS in agricultUloal operations and 
was desirous of converting his estate into freehold. III 
October of that year, he accolodingly proposed to Govem­
ment that he should be allowed to purchase the annual 
rent of B.s. 4,600 whioh he paid as lessee of the Pawai 
Estate for 10 years purchase viz., Rs. 46,000 and thilt the 
property should be conveyed to him as a freehold; and 
be stated that if Government sanctioned this enfranchise­
ment of the Pawlli Estate he intended to oharge upon 
that estate, in perptutity, the expenditure of keeping 
up the water faUpply to the Duncan Boad Tanks. 
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Eventually Government agreed to this proposfLl and by 
n deed d:l.ted ] 5th February 1837, granted the Pawai 
Estate to Mr. Framji CowaF.ji as freehold, he covenanting 
to execute such deed for securing the due supply of water 
to the Duncan Road Tanks aa might be deemed reR.son­
ably expedient hy the East India Company. Accord­
ingly ~m the ?Oth September 1837, Mr. Fl'amji Cowasji in 
fulfilment of his covenant executed another dt'ed, whereby 
he granted the rent!~, issues and profits of the Pawlli Estate 
to the East" India Company, their successors and assigns 
subject to a proviso that, so long' as he (Mr. Frl\mji 
Cowasji) his heirs, executors, administrators and assigns 
should duly continue to keep up the supply of water to the 
two Tanks as in the deed prescribed, he and they might 
continue to euioy such rents, issues and profits as though 
the deed in question had not been executed. 

Mr. Framji by his will appointed his sons Mr. Pestonji 
Framji and Mr. Nanahlaoy Framji, trustees for t.he purpose­
of carrying on the clnn'ity after his death, that is to say 
for the purpose of maintaining the supply of wuter from 
the Mngbhat Oart to the two Tanks; and they have mor(' or 
less regularly continued to do so until recently. It is 
believed, however, that they have by no means npplied 
to the purposes of the Trust all the mOllies wl.ich they 
l11lve from time to tillle ."eceived by way of income from the 
Mugbhat Oart, and contributions from tIle Pawai Estate 
on account of this 'frust. Mr. Pestonji Fmmji is now 
dead and Mr. N:mabhoy Framji is the prcseut trustee. 'rhe 
estate of Framji Cowasji was the subject of litigati.on iu an 
administration suit instituted by members of the family 
against Pestonji :Framji and Nanabhoy Framji, his execu­
tors, and by the decree passed in that buit all the prop~rties 
belonging to the estate were directed to be sold. 

The" actual extent of the charge created on the Pawai 
Estate for keeping up the water-supply to the Two Tanks 
being somewhat uoubtfu]t the matteI' was argued in the 
High Court in an administration suit with the result that by 
an order made in that suit ou the 23rd December 1880

1 
it was held, that for the purpose of supplying water to the 
Tanks ill question, "the lands nud hered,itallleuts of the 
~estator F.·amji Cowasji in the proceediJlgs lIIentioned 
SItuate in Sal sette and comprised in and granted to ,him oy 
a certaiu iudcD.tUl·C beRring date the 15th day of ~"ebruafY 
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1837 and made between the Honourahle East India Com­
pany of the one part and the said Testator of the other 
part are chargeahle with,such amount only as is actually 
uecessary to defrny the expenses of keeping up the supply 
of water to the said reservoir after applying to thnt plll'pose 
the rents, iAsues and pl'ofits of the Mugbhat Oart men­
tioned in the Will of the said Testator. 

There were further petitions to the Court on the sbj uect, 
but whatever the result lIIay have been, it is of 110 interest 
to the Municipality 8S by Sectiou VI of Act XIV of 
1842, the Goveruor -in Council was empowered from time 
to time by proclamation" to declnre what tanks or wells 
shall be deemed public and also which of such publio 
tanks or 'fells tuay be used for the purpose of bathing and 
washing linen therein. By a proclamation dated 11th 
April 1854 made in pursuance of this power it was declared 
that certain tanks and wells enumerated in list No. 1 
might be used for hathill~ or washing purposes, but that 
in those referred ill list No. 2, bathing or washing of clothes 
would be allowed. In list No.2 the two tanks are found 
desoribed as "2 wells (eircular) Framji Cowasji new town 
llistriot, situation at the junction of the Grant and Duncan 
Roads in charge of the Superintendent of Repairs." 

A fountain has now been erected on the spot and benrs 
the following inscription :-

.. This fountain was erected by the 
Municipal Corporation of Bomba, 

in the year 1899 
to ma.rk the site of an old well 

built partly from money bequeathed by 
a person Dllmed Husln.ji 

and 
partly a.t the expense of Government. 
\y~ter was supplied to this tank from 

oertam wells 011 the Mugbhat Estate of 
the 1l1te Mr. Frllmji Cawasji Bannji." 

Act XIV of 1856,Sectioll 73,provides that all publio tanks, 
Teservoirs, cisternH, wells, acqueduct8, conduits, tunnel, 
pipes, pumps Rnd other water works exi8tin~ &c. &c. shall 
be vested in and. belong to the Oommissioner8 (i. e. the 
Municipal COlJlmissioners mentioned in the Act.) 

Captnin (afterwards Col.) Crawford Sllblllitted three 
projects:-

The-first was to intercept the wa.ter of the stream which 
formerly took its rise Ilenr the village of V tlhar, at a point 

Ta.nks, Well. 
&:e., vested in 
the liunioipal 
COIDmi:oaiOller. 
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not far from Kurla. Here the water was to be pumped up 
and brought under pressure into Bombay by iron pipes. 
The dam was oot to be built to r.etain any large quantity 
of water, but merely to give suffioient depth to pump from. 
This supply every year could last so long only as the stream 
continued to Bow, or froOl the setting in of the monsoon 
up to about December. For the supply of the town 
during the other months a series of r~8ervoirs were to be 
formed along the course of the Btl'eam above the dam, and 
as tpe stream dried up, the water in these reservoirs was 
to be led down to the lowest one where the pumps were 
to be placed. 

An alternative Bcheme suggested by him was to drain 
the Kurln valley by a system of underground cbannels to 
the point where the water was to be pumped up. 

'His second project was to erect an engine at a favourable 
point on a Hill in the village of Vehar near Kurla (12th 
milestone from Bombay) and to convey water to Bombay 
by pipes. This project was estimated to cost £ 52,063. 

His third project or 1850, was the raising of the water 
near Kurla by mechanical contrivances to the height of 
80 feet. He considered it would he better to aV(1id the 
cost of pumping, to go higher up the stream and to build 
Ilia Dam at a poiut 80 feet above the level of the 
:Bund. If after 8 time tqe supply did not prove sufficient, 
he recorumended~that the construction of a series of Bunda 
still higher up the stream should be undertaken, and if 
even this failed to meet the demands of the Town, then 
the water in the lower part of the Valley should be 
utilized by the Lelp of pumps. 

In 1851, Lieut. De Lisle reported on Capt. Crawford's 
project. There is no doubt that the prese1It works are 
merely tho embodiment of Capt. Crawford's ideas. How­
ever this may be, Lieut. De Lisle's reservoir wlth a Dam 
of 60 feet high was to impound ill round numbers 
1,00,00,00,000 gallons and he proposed in the event of this 
fwpply not proving sufficient, to raise the Dam ten feet 
higher and thus to obtain double the above quantity. He 
assumed a yearly rainfall of 76 inches of which 16 inches 
would be lost by evaporation, absorption etc., and of which 
the remaining 60 inches would be avail1l.ble over R,n ex­
tent of gatheriug gt'onnd of" seven square miles. On tbis 
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data'the quantity of water flowing into and falling in 
tire lake would amount to 6,00,00,00,000 gallons or 6 times 
the quantity required to be impounded by the 60 feet 
dam. The water was to be brought into the town under 
pressure by a cast iron pipe 24 inches in diameter, 141 
miles long and the whole cost of the work was calculatea 
to he £ 1,20,000. There was no end of projects sub­
mitted, as there is a record of another one from Mr. Cony­
heare. He WRS of opinion that water obtained from 
surface collection being unfit for dl'inking unm filtered, 
the springs in the litlloral conglomunt formation in the 
Island should he mude available to the Town. He pro­
posed that wells should be built in the water bearing 
strata and ihat these ,veIls should he connected by iron 
pipes with large reservoirs to be made in the solid strap 
underlying the superficial deposits. Mr. Conybeare 
proposed, that mallY of the tanks and reservoirs should 
be roofed over and that they should be supplied with 
water from filtering wells. He also suggested that spring 
bearing strata in Salsette should be thoroughly examined 
before recourse was had to surface collection. 

The Board of Conservancy in forwnrding Mr. Cony­
beare's report to Government took an altogether different 
view of the subject. They expressed doubts as to 
whether a sufficient quantity of water could be obtained 
in the Island in the manner proposed by him and they 
added th(l.t even if it could La obtained, it would 
require to be sent iuto the Towll at great expense 
and from many sources. They were of opinion tbat 
none of the water iu the public tuuks excepting one 
could be considered wholesome that they were all more 
or less filled by drainage, at the best of times impure, and 
subject til the taint of a large town. 

In 1855 Mr. Conybeare submitted his second report 
on the water supply of Bombay. It was au this report 
that action was at last taken, and that the Vehar Water 
Works were carried out. Forming part of Mr. Cony­
beare's project was a distributing soheme for carrying the 
water by iron pipes to nearly all parts of the Town. In 
most of the Districts the delivery was to be on the constant 
service system with all the modern conveniences of fire 
plugs, Bpmd pipes, &0. 1'he outlying Village were to be 
supplied by meanl of draw wells kept constantly full by 
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small stoneware pipes or masonry conduits, in which the 
water was to be admitted from time to time through sluioel 
in the main pipe so arranged as to deliver the water wit.bout 
pressure. The tota) collt was estimated at £ ~,461916 
which amoant, as it will hereafter appear, was oonsiderably 
exceeded. 

After Mr. Conybeal'e's project had 'been prepared it 
Vias submitted to Capt. Crawford and he on the 22nd April 
1866 gave his general a.pproval to the proposed workB~ 
Mr. Conybl;lare was then seut by Government to 
England where the designs for the outtet works were 
altered, and some modifications were made in the plans. 
The pipes were selected and sent out under his directions • 

. He never returned to India. The contract wall drawn up 
in England by the Hon'ble Court of Directors und was given 
by them to Messrs. Bray and sons and Champney, of Leeds. 
Mr. Walker was appointed Resident Engineer and Mr. 
Cony beare was made the referee for all disputes between 
the Government aud the contractors. A great deal of 
correspondence took place between the Bench and Govern­
ment as to the extent of the liability of the Bench ill respect 
of the Vehar Water Works. In 1857 Government were 
distinctly informed that the Bench were not prepared to 
pay more than Rs. 25 Lacs for this purpose. 

In 1856 (2nd December) Mr. Secretary Hart in a. 
letter to the Justices stated "I am commanded to observe, 
H. M:s Justices will recollect that the letting of earUl 
works which had been deprecated both by the Govern­
ment and the Bench has been let by the Honorable Oonrt 
of Directors without reference to the Government of Bom­
bay." In 1856 the Bombay Government stated to the Board 
of Directors that the Government of India had authorised 
the construction of the water works on tho understanding 
that the total sum to be advanced will be Rs. 25 Laos ; 
if a greater outlay than Rs. 25 Lacs shuuld appear to 
be requisite, the Bench to have an opportunity of 
~on8idering the point of difference. 

On the 1st August 1856 Capt. Rivers informed the 
Bench that the earth work aud ma.sonry were let for 
£ 67,230 a.s against £ 17,411 Mr. Conybearc's estimate. 
That nearly £ 57,000 had been saved in the COB~ 
~f the casting by reducing the size of the mums from 41 
mchee to 32 inches. 
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. On the 15th Ootober 1856, the Veha.r water works 
Committee reported that over 33 lakhs had at tha.t time 
been either spent or contracted for, In oonsequence of 
this a memorial was sent to the Secretary of State for 
India in Council urging that the excess over Rs. 25 Lacs 
be wholly borne by the Government of India, as it was· 
eansed by the acts of the Hoo'ble Court of Directors who 
were regularly informed of the progress of the works· under 
the management of Mr. West, yet they in opposition to the 
remonstranoes of the Bombay Government and· the Bench 
let the works in England at a ruinous price and made no 
stipulation for the payment of the actual outlay, whereby 
Be. 73,645-8-0 were reoklessly lost and handed over to the 
eontraetoJ;,8. By Mr. Conybeare, the Bench and Board of 
Conservancy were regarded as obstructions and he took 
eredit for having ha.d the works let in England. The 
contraets were so drawn up that neither the Government, 
Bench, or Board of Conservancy had any control over the 
Contractor or his works. This was entrusted to a person 
wholly unfit for the office. Col. Crawford ha.d stated 
that the whole of the work could have been oompleted 
for 25 Laos of rupees and the local Government and 
Bench were restricted by the Acts of the Courts of Direc­
tors from any control over and from the letting of the 
works. 

Besides this qnestion, the subject of the injurious conse­
qnences likely to arise from con veying water by leaden 
pipes from the Vehar water works was cOl1sidared, and 
Government was informed that the service pipes anti 
cisterns for the oonveyance a.nd deposit of the Vehar 
water would be tinned inside. 

IJJ 1869 Government informed the Bench that in con­
sequence of the representations which ha.ve been sub· 
mitted against the use of leaden pipes, measure3 have 
bee~ taken. ~ obtain from England the necessary supply 
of tinned plpmg. 

It was intended to introduce Vehar water into the Town 
in 1868, but as there was no urgent necessity for doing 
so, the wa.ter was brought in the year following. 

In oonsequence oC the low level of the surface of the 
lake &t t4e expiratioo of the monsoon of 1871, it was 
found 'abaQllltely nectBsary to ellforoe every m~s of 
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preventing waIte; the watering of roads by 'means of 
Vehar Water was for the most part stopped, public Urinal 
connections were removed · altogether, Bnd all irdgation 
services were cut off (unless the water was supplied 
through a meter), but notwithstanding, all these precaution. 
tbe low pressure in the main was most sensibly felt all 
over the Island ; the water would not in most cales rile 
to the first fioor, whereas in the preoeding year it had gone 
up to the third. This together with rapidly decreasing 
quantity stored up in the Lake at Vebar, induced Dr. 
T. Blaney to make a proposition to ihe Bench that the 
Tulsi Valley-ahould be considered as an auxiliary'to Vebar, 
which was carried unanimously. 

In the year 1871 there were 150 dipping well., drinking 
fountains and stand pipes in the city. Thirty two hand. 
some stoDe and iron drinking fountains was generously 
presented by Mr. Cowasji Jehangir Readymoney C. s. I. 
worth some Rs. 20,000 and these were erected at various 
CODvenient points in the Island. 

Embankment No.3 of the Vehar Lake was commenced 
by the Public Works Department, but was subsequently 
handed over to the Water Works Department of whioh 
Mr. Conybeare C. E. was the Consulting Engineer. For 
some reason or' other this embankment was not made water 
tight 8S it never held water froUl the time the lake filled. 
The quantity whioh leaked at first was not sufficient to 
cause any serious uneasiness, but year after year, the 
leakage increased, until at last it beca.me so serious that 
in 1865, Government appointed a committee of Military 
and Civil Engineers to report on the best remedial means 
to be adopted to stop the leakage. The Committee 
decided that the whole of the inside face of the dam, a'DoTo 
low water, should be coated with two or three feet of 
puddle. . 

The work WIlS oompleted before the rains of that year 
when the embankment was pronounoed to be in a tolerably, 
safe state. The cost was about Rs. 46,000. 

Mr. Arthnr Crawford, the Municipal Commissioner in 
his report of 1869 states :-

"As to the condition of the Vehar Water Works Department, 
I regret to be obliged to state, I found. to my great Burprise, 
~at it was not (if it ever haa been) properly prepared for a 
Ilri011l job of U1i8 kind! 'Iller, lrQlO DO all6aP~ appUaDooa. at 
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any kina. The only P pulley block was the private propedy of 
Ilr. Pyne. 'he Chief Inspector and was barely equal to Jilt one 
length of pipe. so we had to borrow a travelling crane from the 
Baroda nailway Company. The led smelting pots were 80 
.mall that only one joint coold be ron It a time. There was no 
appliance for breaking op thick piping. Added to this I consider 
it unpardonable that for a very long time tbere was no proper 
reserve of branches and bends. as bends were in use. however 
improbably." 

The queation of affixing metera to economise the supply 
of Vehar Water was first considered in the vear 1666. 
Every mill, factory ODd company was then forced to affix 
a meter. Meters were affixed to all Government conneo­
tions. Every person using Veuar water for irrigation 
purposes w~s also forced to affix:: a meter. In the case of 
large chawls or tenant bouses. where wafer was largely 
wasted, the use of meters was insisted UpOD. The result 
was very satisfactory. 

In conseqnence of the affixing of meters to mills it was 
ascertained that the daily oonsumption of water in the 
year 1866 was 2,50,000 gallons or about 8 per cent of the 
entire water supply of Bombay at that time. 

In 1868, Mr. Russel Aitkins, the Executive Engineer to 
the Municipality, in compliance with instructions from Mr. 
Arthur Crawford, the Municipal Commissioner submitted 
8 report on the extension of the Bombay Water Works. 
In his repol·t he proposed four different schemes {or con­
sideration. They were as follows :-

The Shewla scheme. 
The Rennery scheme. 
The Tulsi scheme. 

and 
The Pawai scheme. 

The cost of the Shewla .cheme was as follows :-

Reser\toirH and Works 
Steel main 66 miles long 
Land .... . ... 

.... 
.... 
.. ,. 

R,. 
10,97,292 

1,24,18,611 
449,280 

Total 1,40,25,183 
The Xennery selleme provided for a totallWllual mpply 

of water of ~~l millioll gallODf. ... 

Affixing of 
Moiers. 

Tho Shewla 
Schome. 

Th" K "II • 
Dery Scheme. 

The TIll.i 
Schum .. 



The Pawai 
liIohomo. 

78 

The Tulsi scheme comprised of the construction of a 
dam in the River 1'I\S80 just below the village of Tulsi, 
whereby the waters of the upper portion of that riY"er" 
could be diverted into the Vehar Lake, whioh would thus 
having its gathering increased by 1,600 acrel so that the 
au.pply from Vehar might bo increased. 
Th~ Pawai scheme was to cost Rg, 85, Lakhs. In 

forwarding Mr. Aitkins report to Government on 12th 
October 1868, the Munioipa.l Commissioner said "I must 
reluctantl! pronounoe the construction of the Bhewla 
scheme peouniarily impossible to Bo'tnbay at present .' and 
Mr. Crawford reoommended the carrying out of the 
Kennery scheme at a oost of Rs. 41 ~ Lakhs. 

Government then appointed a Commission onhe follow­
ing gentlemen to take evidence and report on the water 
supply and the Drainage of Bombay:-

The Bou'bla A. R. Scohle, Chairman. 
Col. W. Kendall. 
Lieut. Col. J. S. Trevor. 
Dr. W. G. Hunter M. R. C. P. 

With reference to the former soheme, the duty of the 
Commission was to consider Mr. Russel Aitkins sohemes 
for increasing the water supply and to report on their 
relative general advantages, and to examine and discuss 
the details of that whioh they might consider most suit­
able, should they be of opinion that either of them was 
caloulated to effect satisfaotorily the object in view. 

The Commission oonsidered the Shewla scheme to be too 
gigantic a work to be undertaken by the Munioipality. 

Of the Kennery and Pawai sohemes, they said, II The 
Kennery and Pawai schemes are both open to the ebjeo­
tion that they are mere patches upon Vehar and inoapable 
of extension from time to time to meet the growing require­
ments of the city. The enormous height of the impound­
ing dam at Kennery and the quantity of valuabla land 
that would be submerged at Pawai, are additional rea80ns 
against the adoption of either of these projects; and the 
Commission are of opini(\n that neither of them is caloula­
ted to effect ~ti8faotorily the objeot in view." 

To 8um up the report of the Commission, they were 
of opinion that by greatt'l economy of distribution and 
the additioll gf tulai Water muob. QQuld bo GOAl io alie-



79 

'ViR~e the evils of the Boanty water supply of BotnbRY and 
that no time should be lost in seouring a (ull and per~ 
maoently reliable supply of water to the Town. Even 
with the addition of Tulsi the supply from Vehar would 
be suffioient only for an iutermittent service, a minimum 
supply for domestic use, and an unreliable supply in case 
of fires. A ooutinuQus service, at full pressure, is what Is 
required for Bombay, Ilud liombay should be satiefiea with 
nothing else. This the Commission considered would be 
most securely obtained by a low level reservoir from whioh 
the water should be· brought by a. masoury conduit to 
Bombay and they recommended that surveys should be 
made without delay with a view to oarrying out this 
proposal. • With. suoh 8 reservoir not only could the supply 
of water to Bombay be made to keep a head of any 
possible increase of the population,' but all the water not 
required for Bombay might be made available for the ser­
vice of the Towns, on the road, for the supply of 
Railways, and for Irrigation. In this point of view, the 
work might fairly he regarded as an Imperial work, and 
not one of a merely local Munioipal character •. 

On this report of the Commission, Government on the 
31st March 1870 issued a resolution rejecting the shewla 
scheme; that the construction of the Kennery and Pawai 
schemes would only be a half measure; and that a very 
substantial addition to the Vehar Lake, at an expendi­
ture which is within the means of the Municipality might 
however, be made by the execution of Tulsi scheme and 
Government concurred with the Commission that this 
would be the best practical arrangement. 

0v receipt of this Government Resolution, the Municipal 
'Commissioner took action and had a careful survey made 
of the Tulsi Valley. 

In July 1870 the plans and estimates were ready, and 
the Bench of Justices theu appoiuted a Committee COlU­

poaed of Major General Tremenheere, R. E., Mr. Ormiston, 
C. E., Mr. Lemesurier, C. F. and Dr Lyon, to report on 
tlle Boheme. 

This Committe came to the conclusion that not more 
than four gallons per diem per head of the population 
could be obtained from the Tulsi Valley and they ~8tima­
ted the cost of the work to secure this supply ,at Rs. 25 

OovtlrnmeDt 
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~ 011 the general question of ·water supply they 
expre88ed themaelves thus:-

.. We are of opinion that Tulai . should not be undertaken 
unless it be sbown conoluainly that no beti81' Bcheme is practic­
able. Thil has not been done yet; and we therefore recommend 
that in the first place the Kennery scheme becarefnlly worked 
out as soon as possible. To do this, it will be necessary to have 
an aceurate contonred aurvey of the Valley &c, Ie while this is in 
progress, Capt. Tulloch oan find another site more favourable, 
he should report on it, II 

In 1871; Mr. Rienzi Walton, the Executive Engineer was 
called upon to report on the capa~ilities of the Tulsi 
Valley. 

Mr. Walton WIUI of opinion that about 1,84,00,00,000 
gallons yearly or 86,70,000 gallons daily could he obtained 
for use, this would be 43quivalent to 4j- gallons per head 
per diem during a 12 month for the supposed population loti 
that time. 

In his first project, Mr. Walton did not propose to 
impound any water for use in the Tulei Valley but to 
throw the entire supply into the Vehar Lake. In his 
second project, it was proposed to impound water to such 
a height (64 feet) as to utilize the ridge of hills be­
tween Veha.r loud Tuisi as a Waste Weir so that the 
surplus water after the new reservoir became full, 
might pass into the Vehar Lake. 

No.3 project differed from No.2 only in having higher 
dams (74 feet) and consequently increased storage. 

In the year 1872, the Tulsi Wa.ter Works, as an addition 
or auxiliary to Vehar wa.s commenced. The portion of 
the Tulsi Water Works necessary to divert the flow of the 
Tassoo river into Vehar i, c. the Dam acr08S the TQS800 

the open cutting and the tunnel under the dividing 
ridge, received the sanction of Government on the 25th 
March 1872 as per Government Resolution No. 1878. 

The following is an extract of the Government Re­
solution :-" But there does not appear to be any objec~ 
tion to accede to the wish of the Justices to proceed at 
once with those parts of the scheme which have been 
agreed to i. e. Mr. Walton's Tassoo Dam and Mr. 
Walton's tunnel and channel, without, however, now 
undertaking any sluices, or arrangements for such, either 
ill the tunnel or channel." . 
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This work was sanctioned on 8th April 1872. The 
Mntract for it was given to Messrs. Scott McCeJland and 
Co., and the work wa~ commenced on W €dn€sday 10th 
April 1872 under the supervision of Mr. O. Deacon, 
Clark, Assoc. lnst. C. E., Aoting Deputy Executive 
Municipal En gineer. 

ApplicatiQn was made to Government for 5 lacs of 
Rupees. Government offered the Bench four lalis only 
which amount is referred to in clause VII of Act II of 
1872, for the pu.rpose of providing a storage' Reservoir 
at TIDai. • 

A large portion of the rainfall of the Tulsi Valley was 
passed into t!Je Vehar Lake in the rains of 18;2. 

As the !Cherne then stood Tulsi was only an aux.iliary 
to Vehar. 

It would be interesting to know that Mr. Russell 
Aitkin originally suggested in 1868, that the Tulsi 
Lake should be constructed as an auxiliary to V ehar, 
and Dr. Blaney in his letter dated 14th July 1869 
proposed to make Tulsi an independent source of supply 
with a. Dam 70 feet high and a 24 inch main from Tulsi 
21 miles long. On the 4th Decembe:r; 1874, Mr. W. G. 
Peddnr, the then Municipal Commissioner, forwarded to 
the Town Council, Mr. WaltoIis and his own final pro­
posals for the Tulsi Water supply project, expressing a 
hope that a speedy decision may be come to by the 
Town Council and the Corporation. . 

The oapacity of the Tulsi Lake was estimated at about 
11 450 millions of gallons to distribute which, at the rate of 
26 gallons per head per diem to a population of ] ,50,000 
a 20 inch main was considerod necessary. The approxi~ 
mate' cost of the whole scheme was estimated as under:-

C9st of Tulsi.... Rs. 5,70,000 
Cost of Outlet Tower to Tulsi ,,],20,000 
20 inch Main to Malabar Hill ... " 16,00,000 
20 inch main from j 11llCtioll of Warden 

and N epean Sea Roads to storage 
Reservoir... .... ..... Rs. 20,000 

Storage Reservoir " 1,00.000 
Cost of 32 inch Main to connect Re-

servoir with 32 j neh V char Main B.s. 1,00,000 

Carrie(l forwa'd Rs. 25,10,000 

Pusing of 
Tulsi Water 
into Vehar 
Lake. 

Tulai Water 
supply. 
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Brought over R6. 25,10,000 
15 inch Main from top of Malabar 

HIll as far as Church (1-ate street. Rs. 2.50,000 
12 inch Main from Church Gate street 

to Middle Colaba .. , Es. 
'9 inch Main from Middle Colaba to 

Light House Rs. 
Cost of catchment Drain at VeLar " 
Cost of new outlet at Vehar.... " 

10 per cent. contingencies " 

85,000 

87,000 
50,000 

1,78,718 

31,10,718 
8,11,071 

Total &. 34,21,784 

The proposal of the Municipnl Commissioner was on ·16th 
January 1874 referred by the Works Committee for the 
professional opinion of 8. Committee consisting of Colonel 
Fife R. E., Wilson Bell Esq., and T. Ormiston Esq. C. E. 

The following is the report of this Committee :-
" The Committee having previously met in Bombay, proceeded 

to Tnisi and Vebar on the 4th April for the purpose of examin­
ing the works already constructed at these places, and ascertain­
ing as far 6S possible, by actual inspection, tho nature of the 
ground and the difficulties to be contended with in carrying Ollt 

the various proposals which have been mane from time to time 
for rendering the reservoirs and the conveyance of the water to 
BDmbay and its distribution as efficient as possible. 

" The Committee on that occasion was accompanied by Mr. 
Walton the Executive Engineer to the Municipality and ha.s 
-since met ou varioue occasious to discuss the subject and obtain 
as complete ir,formation on every point as practicable • 

.. The following are the concillsions at which the Comrpittee 
has arrived on tho principal point to which its attention Wall 
requested by the Commissioner . 

.. First.-That tbe Tulsi reservoir should be provided with all 
independent main 22 inches in diameter, to Bombay. 

" Seoond.-That the Town supply from 'l'nlsi should, B8 a 
rule, be passed in the first insta.nce to a. service reservoir on 
Malabar Hill, {or cOllvenience of distribution to the higber levels, 
but tha' a direct connection should be made between the TulBi 
and Vehar mains at GlIl.nt Road, in order to admit of the Vehar 
distributing pipes receiving a supply of Tulsi water in the event 
of interruption ill the Vehar supply, 

" 'l'hird-1'ue service Reservoir at Malaba.r Hill should be oc. 
the capacity of the smallest given in No. 3 Estimate ,i. c. to 
con\tUu ou~ day's supply to 0,50,000 people nt 17 g~llons a bead 
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-estimated cost Bs. ],23,53tl) attached to the Executive En­
gineer's report, dated 1st April ) 874. 

Ij Fourth-The improvement to the wa.ter supply contemplated 
in Mr. Peddar's report, given in the Blue Book of ]873, can, witb 
the modifications in the arrangements now recommended by the 
Committee be effected for about 40i ]akhs of rupees, exclusive of 
any oha.rgea which may be ineurred for la.nd." 

Then the Committee entered into the details of how the 
figure of 40~ lakR had been arrived at.-(see Blue Book 
issued on Deoember 22nd 1874.) 

In December 1874, Mr. Peddar the Municipal Commis­
sioner, submitted for the consideration of the Town Council 
definite proposals for the completion of the Tulsi water 
supply, estimating the cost at Rs. 41,70,000, excluding 
Ra. 50,000, for catchment drains to increase the area of 
the gathering ground at Vehar. 

In Lis annual report for 1875, the Municipal Commis­
sioner stated :-

" No progress was made during the year with the Tulsi Works, 
the main dam having been raised to its full height, and it being 
impossible to ~o on with the rest of the work till the question of 
the manDer In which the projact should be completed was 
decided • 

.. I am glad to add that this is now the case. Alter long 
and oareful discussion Mr. Walton's original designs for the 
work have been fully approved by the Government of Bombay 
and Government of India; the latter Government has agreed to 
advance the necessary funds on very liberal tarms accepted by 
'he Corporation; the work will now be pushed on 8S rapidly as 
possible and I hope there is a chance tha.t it will be completed. 
and the Tulsi water brought into city. by the end of the hot 
weather of ]878 . 

.. t.be long delay and rvigorous criticism of a project finally 
accepled without modification has caused a 108s of time which 
cannot but be regretted, a8 it has, dela.yed by at least a. year, the 
much needed improvement of the water supply; but on the other 
hand, the advantage has been ga.ined that the Corporation snd 
'he publie will be fully convinced that the project adopted is a 
thoroughly sound one." 

The Tulsi project included the construction of the 
Ifalabar Hill Reservoir. 

To summarise the total cost of both the Vehar Water 
,Works and the Tuisi Works they work out as under:-

Vehar Water Works •• Rs. 45,42,394 
Tulai Water Works.. •• " 87.61,888-

Vehtr Won.; 
Tulsi Woru. 
con of. 
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The Vehar water works is a debt charge which is paid 
by th& Corporation to Government by monthly instalments· 
Of RB. 14,600 the total debt is repayable by interest .. 
Counsel's opinion on the subject will be found under that 
heading. 

Vehar Lake.-Area of gathering ground 2,500 acres; 
No. of.Dams 3; height oflowest draw-off on the T. H. D. 
232'5; capacity available for supply when the lake is full 
8,800 million gallons; amount of water available (in 1900) 
4,400 millioo galloos; meao'rain fall during past 38 years 
(ending 1900) 84'70 inches, and Uuring past 7 years 
97'10 inohes. This is the first of the lakes constructed 
for the supply of the city, it was finished in ] 860. The 
water is conveyed to the city by means of cast 'ron pipes 

.of 24 inches and 32 inches in diameter laid generally abovo 
the level of the ground. The 24 inch pipe discharges 
directly into the distributing mains and the 32 inch 
into the Bhandarwada Reservoir. 

Tulsi Lake.-Area of gathering ground 1,885 acre. J 
number of dams 2; height of lpwest draw-off on the 
T. H. D. 400; capacity available for supply when the lake 
is full 2,306 million gallons; amount of water available 
(1900) 600 million gallons; mean ra.infall during the 
past eighteen years (ending 1900) 103'82 inches; mean 
evaporation 361 inches; rainfall (in HlOO) 44'80 inches. 
This work was completed in 1879. The water is brought 
into the city by means of a. cast iron pipe 24 inches in 
diameter, laid genera.lly above the level of the ground and 
discharging into the Malabar Bill Reservoir. 

As regards the Tulsi Loan, the circumstances are 
different. Government advanced the Municipality RR. 86 
lacs (Act II of 1880 to amend Act II of 1872) bearing 
interest at the rate of Rs. 4! per cent. The whole of this 
loan was paid off in the year 1893 by raising- another 
loan in the open market @ Rs. 4 per cent thus effcting a 
saving to the Municipality of ~ per cent. 

Even with the addition of Tulsi, the cry for more 
wa.ter did not abate, as ten years after its completion, the 
Standing Committee was presented with the following:-

,. We certify that, having rega~d to the present state of th~ 
Vehar Lake, the probable repleDlshments thereof by means of 
average ra.infalls and the quantity or water required for the 
incfe~aiDg needs of ~he city, U ie, to tbo beat ot our judgmeut 
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a.bsolutely necessary that special measures shouJd be taken to 
provide against an almost- certain deficiency in the' supply 
during the hot weather of 1892, and a possible deficiency during 
the hot weather of 1891; and we have elsewhere indicated the 
measures which in our opinion should be taken to guard against 
tbe evils which would be occasioned by tae present lake supply 
running short in either of these years," 

(Sd.) E. C. K. Ollivant. 
" S. Tomlinson. 

18th November 1889. "W. Clerke. 
The measures indicated ih this oertificate' was the 

Pawai Valley Sch"eme by which it was intended to 
secure the wa.ter flowing from 17()0 acres of ground form­
ing part of the Pa.wai Estate and situated immediately to 
the South i:ast of the Vehar Lake. There is a spaeial 
report on the Pawai project which is availa.ble in either 
the Municipal Commissioner's office or the Water Works 
Department. 

To briefly summarise the proposals, they were :-
1. The consti'1;lCtion of a masonry dam with the top 

water level at 190 T. H. D. and the draw-off at 170 T. H. D. 
The ca.pacity of the Reservoir to be approximately 580 
millions of gallons and its area about 450 acres. 

2. The provision of t}Vo Worthington Triple Expan. 
sion Pumping Engines with Babcock's Boiler. Each 
pump to bo capable of lifting 4 millions of gallons per 
day 100 feet high • 
. B. The building of suitable houl:les for the protection 
of the machinery. 

4. The -laying of a 48 inch main to join the new dam. 
the pumping station, and the existing 32 inch Vehar 
main with connections to the Vehar 24 inch main, &c. 

5.· The acquisition of the gathering ground of 1950 
acres with the huts &c. and timber thereon; also of the 
land on the west of tho Vehal' Saki Road required for the 
connections to the existing pipe lines. 

6. The arrangement of the Pumping Station 80 that at 
any 'time, the additional supply in the Vehar main 
could be taken. A supplementary estimate was given 
amounting to RE. 28,000 for works. 

The advantage of this scheme is thus referred to in 
paragraph 36 o~ Mr. Tomlinson's report:-

"Thls pnmpmg scheme has advantages over any gravi .. 
tatiou in that the tint cost is very DlU9h lower L\nd tha 

Antidpatecl 
deficient 8Up' 
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second cost-fuel &c.-will only be incurred when the 
water is actually required, whereas the interest OD capital 
invested must always. he paid whether the water is needed 
or not." 

The standing Committee at their meeting held on 20th 
November 1889 reco'mmended the Corporation to sanction 
Mr. Tomlinson's seheme for bunding a. wa.ter supply from 
Pawai' into the Valley below the Vehar Dams, and of 
pumping the impounded water into the Vehar storage 
Reservoir SInd the mains leading therefrom at a oost or 
Re. 4,55,000. This estimate was exnlusive of cost of land 
to be submerged admeasuring about 500 aorel. 

The work was so urgent that within five days of the 
StaD.ding Committee's recommendation the COl'floratioD at 
a meeting of urgency sanctioned the project as recom .. 
mended. 

Subsequently a Committee of the Corporation was ap­
pointed to consider the question of the aQquisition of the 
ground required, and that Committee reported that it was 
to the interest of the Municipality financially, that the 
whole area of 2,070 acres should be acquired. Accord. 
ingly the Corportion on 10th March 1890 sanctineod tite 
recommendation of the Committee. 

The Health Officer's opinion on the quality of the 
Pawai water is contained in the following report of bis:-

Letter, dated 7th July 18£10 to the Commissioner, as 
under:-

, SIB,-I have tbe honor to submit aD opinion ou the quality or 
the water from Pawai aDd the Goper dam. The water is or 
beiter quality than was expected. I ascribe this to :-

(a)-The heavy rainfall. 
(o)-The use of the sludge pipe. 
(e)-The precautiolls taken before the rains Ie remOve 

causes of impurity. 
My last examiDations show the water to be of fail' quality 

judged by the standards of Vehar and Tulsi. . 
Parts per millioD, 

Pawai-Free amonia. '04 
Albuminoid ammonia. '18 

Goper- Free ammonia. '85 
Albuminoid ammonia '15 

In my judgment the water may be distribu\ed.-T. S. WEIR, 
Health Officer. 



87 

The following is the capacity of the Pawai Resenroir:-
Gathering ground above Lake... 1884 aereS. 
Overflow level of Reeervoir ..• 1110 T. H. D: 
Level of low~lt Inlet to Tower 166 T. H. D. 
Capacity of overflow level 696 Mills Gallon •• 
Area ot water a.t overllow level 866 Acres. 

Area of gathering ground 1235 acres; 1 Dam; height 
of lowest draw-off on T. H. D. 165'0 ; capacity available 
for supply when the lake is full, 696 million gallons; 
amount of water available ( 1900) practically all; 
J'ainfall in 1900, 32'97 inches; evaporation, probably the 
same as Vehar. This may be termed an emergency 
reservoir, having been constructed to mitigate an antici­
pated water famine in 1891 before Tansa water was intro­
duced. 'l'Jlere is a pumping station in connection with 
this supply, as the lake is at too Iowa level to permit of 
the water gravitating into the city at a sufficient pressure 
to ensure a proper supply. 

The Standing Committee visited the Pawai Lake and 
their minute will be found on the proceedings of 14th 
May 1890. 

The Pawai scheme had a short and a merry life. 
The engines were offered for sale in 1892 but as there 

were no purchasers they were, dismantled. 
The TaDsa. soheme was first started in connection with a 

notice of motion from Dr. BllUley which was as under :-
" That the water supply available from the Vehar and 

Tulsi storage reservoirs being insufficient for the present 
ordinary domestic wants of the city apart from its trades, 
industries, sewerage system and increasing population, 
it is desirable to provide an additional and permanent 
aupply from a high level source which will give the city a 
coatinuo1JS service at full pressure, and that the Municipal 
Commissioner be requested to furnish the Corporation 
with a soheme fOI' 8uch increased water supply:' 

GQ the motion of Dr. Blaney seoonded by Mr. M. N. 
Banaji the Commissioner was asked to state what sum 
would be DeCElSNsry to prepare working plans of Tansa. 

Mr. (Now Sir Charles) Ollivant then reported stating 
that the total cost including one lakh for survey would 
amount to one crore. 

The Town Council aooopted the Commissioner's opinion 
wh.ich wu fOlw&rdcd to tlle Corporatioll with Mr. OlliV8Dt'S 
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flUggestion that Major Tulloch should be invited to cany 
out the scheme. 

The Commissioner's r-eport was referred to the Finanoe 
Committee. 

I t was as under :-
No. 2904 OF ]884-85. 

To THE SECRETARY. TOWN COUNCIL. 
Sm,-l have the honour to inform the Town Council, with 

reference to"their Resolution No. 889. dated 28th May 1884, and 
the Resolution of the Corporation No. 108'7 of the lOth August 
1883, as I have already stated verba.lly, that no advantage is 
likely to be gained bv we.iting for the elaboration of some new 
scheme of water-supply for Bombay. In my absence Dr. Weir 
asked the Engineers fOl' certain information, which hA:s still to be 
supplied; but the fact is that short of the execution of detailed 
surveys and the preparation of contract plans. Major Tulloch's 
excellent treatise on the water-supply of Bombay gives all the 
information that is necessary for ~ prelimina.ry cODsideration 
of the subjects. 

2. I have elsewhere incidentally given my reasons for think­
ing that for the present population an additional minimum supply 
of eight million gallons per diem should be obtained. But in 
determining what the source or means of supply should be. the 
wants of the future as well as of the present must be borne iu 
mind. Members of the Town Council and Corporation who 
have read Major Tulloch's book must be aware that in the 
opinion of that able officer it' any new lake supply is to be resorted. 
to, the Tansa scheme is the one which should be preferred. 

S. I say nothing here about Artesian wells, for in speaking 
and writing I have already expressed my views on that subject, 
and have made a reference to Government in terms already 
reported to the Town Council. Assuming that a lake supply 
giving a minimum of eight million gallons per diem is to be 
obtained, and that Tansa is the lake to be chosen, I h'l&.ve to 
point out that the firat step which must be taken towards arriv­
ing at an accurate estimate of the probable cost of the work is to 
make provision for a complete detailed survey. As far a8 1 have 
heen able to form an opinion from information supplied to me the 
outside cost of such a survey (including the preparation of eon­
tract plans and specifications) would not be more than one lakh 
of rupees. 

4. But it would be useless to enter UPOD such a proceeding 
as this. or to incur any expentdiure in connection therewith. 
ulliess the Corporation saw their way to carry out the work upon 
completion of the preliminaries, provided these preliminaries 
should satisfy them that the project could be carried out within 
a certaiD giVeD cost. For preseD~ purposes I may assume t.hat 
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the total cost (including the one )akh for survey opentiooa) 
would amount to Olle kror of rupees. It certaiDly is Dot likely 
to be more. 

5. To payoff a kror of rupees. principal and interest in 40 
years, (interest at five per cent.), aD annual appropriation of six 
lakhs would be necessary. Assumhlk that notbing will be avail­
s ble for this purpose out or present sonrces of revenue, I will 
ask the Town Council to consider how financial provisian can 
best be made. 

6. The consolidated rate is now nt the minimum fixed by law, 
"i~., 8 per cent. ; if raised to the maximum, viz .• 12 per cent., the 
difference would yield rix lakbs per annum. 

7. The present revenue from water is six lakhs per annum, 
and the presellt daily supply may be estimated at 20 gallons per 
head of population, though in fact it is lees. With an addition 
of 10 ga11on\ per head, we should, at a proportionate increase of 

3 Lakhs. 
revenue, receive Three Lakhs more. I 
think that this increase may reasonably 

be expected, pnrtly fJ;om tbe extra. quantity available for supply 
on measurement and partly Crom a revision of the present scale 
of water rates. . 

8. If the present Town Duty on gbee were ra.ised from 6 
aDnna per Bnmbay maund to 10 annas per Bombay maund (the 
present legal limit), the increase in revenue would be Rs. 80,000. 
It one per cent. extra were levied on sugar and one anDa extra 
per candy on firewood and one anna extra. per candy on grain 
the increase in revenue would be l{s. 50,000, Re. 40,000 and 

h Rs. SO,O(jO respectively, or Re. 1,20,000 
2 Lak B. in all; bllt the sanction of the legislature 

would be necessary to all or any of the three last named 
en hancements. 

9. Government might be asked in view of the object to he 
attained, and the great effort which it must ento.il on the city, 
to revise the 8um now paid as Abkari compensation, and to raise 
this sum to an amount corresponding with tbe Abkari revenue 

• i Lakh actually collected. This concession would 
. benefit the Municipality to the edent 

of half a Iakh annually. As an alternative, Government 
might possibly be disposed to advance to the Municipality the 
total 8um required at 41 per cent., or half per cent. less than tbe 
)4unieipalitr might expect to pa.y by borrowing in the open 
market. The annual payments would thu!:! be reduced by half 
.. lakh of rupees. 

10. Application'might be mnde to the legislature 00 t.ha 
Municipal Act being amended to sanction the imposition of a 
speoial fire ra.te, whioh on an average of Rs. 2 per houee (though 
in fact it would be graduated) would amount to at least hall a 
lakh of rupees. For measures against fire. expenditure could 
IIO~ be more appropti,,$ely incurred than ill imprOving tho 

12 
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water-supply. Or in lieu of tllis, and of one balf of the increases 
suggested in my eighth paragraph, an addition of one per cent. 
might be made to the Consolidl1ted Rate. Such addition would 
yield ODe and a half lakhs of rupees per Rnnum. 

11. With this brief skE'bch before them the Town Council will 
be in a 'better position to cOlfsider what is the best course finan­
cially to recommend to the Corporation. Until the question of 
finance· has been considered and disposed of IIO practical Hteps 
can be taken by the Executive. If it be netermined that funds 
nre to be provided and the work proceeded with I should strongly 
advocate the crea.tion of 0. distinct fUlld to be called the TaIlsR 
Fund, to which any revenue from extra tw.x.ation should be. credi­
ted. Adjustment could then be made from time to time, and 
people would know exactly what they were getting for their 
money. 

12. As far as I can ascertain tho surveys, &c.:- might he 
expected to occupy two yenrs and the work four more. I think 
that in tho first instance Major Tulloch should be given the 
option of carrying out the scheme fr~m beginning to end, if his 
services can be Bpared.-I have, &c. 

E. C. K. OLLIVANT 
Municipal Commissioner. 

On the motion of Dr. Peterson seconded by Dossabhoy 
Framji Esquire :-

It was proposed to accept the Committee's recommenda­
tions with regard to the first sum of ns. 3 lacs. To post­
pone the consideration of the other proposals and to 
recommend the Corporation to sanction a grant of Re. 
10,00,000 for tho purpose of preparing plans. 

An amendment by Mr. G. Geary seconded by Dr. Blaney 
was carried to the effect that the roport of the Finance 
Committee be forwarded to tho Corporation with a recom­
mendation to sanction Rs. 1,00,000 for the survey. 'The 
Corporation thereupon sanctioned Rs. 1,00,000 for the 
survey. 

On the 19th November 1885, on the motion of Dr: 
Blaney sanotion of the Corporation was accorded to the 
Tanaa water scheme for :l. daily supply of 17 million 
gallons, at a cost of Us. 1,23,00,000 aJld the Municipal 
Commissioner was requested, to solicit the sanction of 
Government for raising 0. loan of the said amount and to 
request that if possiblo Government itself would be pleased 
to ad vance the contemplated loan as well as to lengthen 
the time of the repay went of tho romuilliDg l'OrtioD of the 
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Vehar debt so that it may extend over the period duriDg 
whioh the proposed Tansa debt was to rUDe 

On the 10th December of the same year, the Corpora­
tion proceeded to consider the Town Council's recom­
mendations for the carrying out of the Tanea Water 
Works. They sanctioned an increase of 12 annae peT cent. 
in the consolidated rate. The Town Duty on gheo was 
raised from 6 to 10 anURS per Bombay maund. Govern­
ment was asked to legislate with a view to provide a. 
Town Duty on Sugar of 8 annas per cwt. insteatl of a duty 
of Ii per ceut. on t2triff value ; and to modify the schedule 
Gf Town Duties so that the maximum duty on grain of 
aU sorts may stand at 6 ann as per candy instead of 4: 
annas. Qn the Bame day on the motion of Dr. Blaney 
the Corporation sanctioned an advance of Rs. 3 lace from 
Cash Balance for the commencement of work to be sub­
sequently replaced from the loan. 

On the 23rd December 1885 the Commissioner was 
authorized to enter into a contract with a Testing Officor 
in England for the testing of the iron works required for 
the Tan sa Water Works and to engage the services of 
Mr. MacEwen for the construction of a road from the 
line of the G. I. P. Railway to the site of the Lako. 

On the 13th January 1886 the Corporation accepted 
the tender of Messrs. T. Glow~r & Co., for tho excavation 
of the foundation and the construction of the masonry 
dam at Tan sa. The work commenced on the 18th of tlw 
Bame month, and made good progress before a month 
was over. 

Meanwhile on the 12th February 1886, a reply wag 
rece"ved to the communication made to Government by 
the Municipal Commissioner l'egarding the Tansa Water 
Works LoaD. The Government of India, though fully 
recognising the great benefits to be anticipated from a 
Bcheme such as that proposed, regretted that the re­
Bources at their disposal were not sufficient to permit 
the grant of a loan, and suggested that the necessary 
funds might be borrowed under the provisions of the 
Local Authorities Loa.n Act. Consequently the Town 
Council requested the Finance Committee to report on 
the best means of raising the Dew loaD. The Com­
mittee were of opinion:-
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(1) That the Oorporation should be advised to 
make a further representation to the Government of India. 
and if necessary, to the Secrstary of State, with a view to 
induce the Government of India either to raise or 
guarantee the loan required. (2) That the attention of 
Government should be drawn to the fact that no answer 
has been given to the request of the Corporation regard­
ing the extension of the period for the repayment of the 
remaining Vehar debt. (3) That Government should be 
asked to expedite the legislation necessary to give effect 
to the wishes of the Corporation as to. raisins additic:>nal 
revenue for meeting the required revenue. {4.) That no 
time should be lost in obtaining the required sanction 
from Government to raise such portion of the w 11010 Joan 
(not exceeding 17 lacs) as is necessary to prosecute the 
work up to the mOnSoon of 1887. 

This was adopted by the Town Council. 
The Municipal Oommissioner addressed Government. 

accordingly and the requisite sanction was given to raise 
the loan under the Local Authorities Loan Act. A letter 
from Government was recai ved later on informing the 
Corporation that the Governor-General in Council 
regretted that thoy did not feel justified in modifying the 
existing arrangements for the repayment of the loan for 
the Vehar Water Works. 

On the 5th April 18S6, the Corporation, believing it to 
be most important to the interest ofthe City, that the Go­
vernment of India should lend its assistance in raising or 
gua.ranteeing the loan required for carrying out the Tansa 
scheme for increasing the water supply of the City, 
decided to make a fresh representation to the Govern­
Dlent of India, and if necessary to make an applicatidn to 
the Secretary of State for India on behalf of the City and 
appointed a Committee to draw up a memorial. An able 
memorial was duly drawn up and was adopted by the 
Corporation on the 28th May 1886. 

A reply to the memorial was received in October of the 
Bame year, to the effect that the GOl"ernment of India 
could neither lend nor guarantee the loan required for the 
Tansa Water Works, but the Governor General in Oouncil t 
howevert was willing to extend the term for the repay­
ment of the Vehar W ster Works Loan. Thus ended the 
etIort to get a loan from the Go vernment of India. 
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The constrnction of the Tansa Dam was entl'UBted to 
Messrs. Glover & Co., 8S mentioned before. The Pipes 
required were supplied by Messrs. Macfarlane Strang 
& Co. There remained only one large contract to 
let for the completion of the Tansa project, namely. 
the construction of the TansR Duct from the TansR. 
Dam to Ghat Kooper, and this work oonsisted of (1) 
Tunnels and conduits (2) Pipe· track and pipe laying (3) 
Bsssein Creek Bridges. Out of 3 tenders received for 
this work, that of Messrs. Walsh, Lovett, Yitchell & Co., 
being lowest w~s acceptea on 28th July 1886, by the Town 
Council at a a tota.1 cost of Bs. 42,00,000 together with 
B bonus of Ra. 8,000 for each month (but not exceeding 
Us. 60,OOO).by which the date of actual completion of the 
3 tunnels should precede the 1st January 1891. The 
only 'work which then remained to be provided for, 
was the continuation of the main from Kurla. to such 
point or points as may be determined upon, fQr which 
purpose Rs. 3,00,000 were reserved. 

For the next year Bnd a half the Tansa Water Works 
made good progress. But in Apri11888 a new and un­
foreseen difficulty arose. Out of the total loan of 123 lacs 
required for the Tansa project, the Commissioner bad 
already raised, from time to time with the sanction of the 
Government of India. a loan of 47 lacs running for a 
period of 60 years. Early in the yea.r 1888, the Comis­
sioner WBS making preparation for raising a further 
loan of 251ac8, when, on the 19th April of the same year, a. 
letter was received from the Gevernment of India refusing 
to sanction the issue of any more debentures for the term 
of 60 years, and directing that for the future no loan was 
to be taised by the Municipality for a longer period than 
40 years. The Corporation were taken with sUrprise. 
But this was not all. The Government of India, in a 
later communication, intimated their sanction to raise 
the loan of 25 lacs, subject however to the condition 
that an annual amount be set aside by way of Sinking 
:Fund sufficient jor the repayment oj the present loan, together 
with the former loans of 1'1 and 80 lacs in 40 years from the 
1st January 1893. 

Before the receipt of the last mentioned communication, 
the Corporation had appointed a Committee to draft a 
memorial to be submitted to Her Majesty's Secretary of . 

Period of 
loan. 
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State in Council of India. A suitable memorial, showing 
the inconsistency and inexpediency of tho procedure of 
the Government of India, with regard to the raising of 
the remaining portion of the TansaWater Works Loan, 
was submitted to the Corporation on the 9th August 1888. 
With reference to the last communication from the 
Government of India a Postscriptum was added to the 
memorial protesting against any change being made 
in the term of the loan alreadv issued. The memorial was 
then adopted and forwarded t~ the Government of India 
for submission to the Right Hon'bl·o :Viscount Cross G. C. B. 
the then Secretary of State. A reply from the Government 
of India acknowledging tho receipt of the memorial, 
intimated with referenoe to the Postscritu}Il, that the 
Government on reconsideration decided to withdraw the 
condition imposed as to the term of 40 years for the 
repayment of the 47 lacs loans. Early in the year 1889 a 
reply to the memorial was received. The Secretary of 
State in a despatch to H. E. the Governor General of Iudia, 
declared that after careful ·consideration of the memorial 
he was unable to see any sufficient reason for a modifioation 
of the orders issued by the Government of India. 

A final attempt to get the orders of the Government of 
India changed with regard to the term prescribed for the 
Tansa loans to ruu, was made on the 22nd December 1890, 
when on the motion of Dr. T. Blaney a deputation of the 
Corporation Was appointed to wait ou His Excellency the 
Viceroy for the purpose of pointing out the hardship 
inflicted on the Corporation by the resolution of the 
Government of India, which restricted the period of the 
currency of the Tansa Water 'Yorks Loan to 40 years, 
and of soliciting that an extension of the period to 100 or 
80 years might be granted. The President was requested 
to communicate with the Private Secretal'Y to His Excel. 
lency the Viceroy, requesting that the deputation may be 
received on any day in February next, which may be con­
venient to His Excellency. The Private Secretary informed 
the Corporation that the Viceroy was unwilling to receive 
the deputation as in the opinion of His Excellency, the 
deputation was not likely in the course of an interview 
to throw such additional light upon the question as 
~ould be commensurate with the expenditure of money, 
time aud trouble which would be iuvolved. Should the 



95 

Corporation be of opinion that they could support their eon­
tention by arguments not hitherto brought to the notice of 
the Government of India, it was open to them to make such 
fresh representations as they may consider pertinent, 
through the Bombay Government. The Corporation were 
further informed that the question had been fully and 
carefully considered and dealt with by the Government of 
India, in accordance with a l'olicy deliberately adopted 
several years ago. 

Thus a further representation to the Government of India 
OD the subject was futile and the Bombay Municipality was 
left to struggle on with the Tansa projec~ as best it could. 

The tota~ cost of the Tansa scheme was Rs. 1,50,00,000. 
The Tansa Water Works was opened by Lord 

Lansdowne on the 31st March 1892. 
The following inscription was put upon a memorial arch­

way at TansB :-
" The Tansa Water Works, estimated to supply tho City of 

Bombay with 21 millions of gallons of water per diem, through 
a dnct 55 miles in length, from a lake 6 sqnare miles in area, 
Were first designed and reported on by Major Hector Tulloch, R.E., 
Executive Engineer of the Municipality in 1872 • 

.. They were undortaken in pursuance of a resolution moved by 
Dr. Thowa8l3Janey, and passed by the Corporation on the 10th 
August ]883 during tho Commissio[lorship of Mr. E. C. K. 
()lIivant (now K. C.!. E.) and Mr. W. J. B. Cleri{€, (now C. I. E.), 
being the Engineer. 

" They were completed at a cost of Rs. 1,50,00,000 during tho 
time that Mr. H. A. Acworth, C. S., held the office of Com­
missioner. 

" Al>d were opened by II. E. the Marquis of Lansdowne, 
G. C. M. G., G. M. S. I. E., G. M. 1. E., Viceroy Iloud Governor 
General of India, OJ) Slst March 1892. 

"The Contractors were:-for the Dam Works, Messrs. T. Glover 
.& Co., for the Duct line, Messrs. Walsh, Lovett, Mitchell & Co." 

In recognition of Mr. Cl~rke's services in bringing to a 
Stlccessful termination the Tanso. Water Works the Cor­
poration voted a. sum of money for presentation to him of a 
suitable silver plate with an inscription thereon. He 
was also m!\de 8. C. I. E. by Gov~nment. Mr. (now Sir 
Charle.) Ollivs.nt was Municipal Commissioner throughout 
the construction of this gigantic work immediately after 
tile opening of which he was Knighted. .' 
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The original cost of the cons4'uction of the M.uabar 
Hill Reservoir was Rs. 7,09,661 while the estimated value 
at present is Ra. 10,8·1,868. 

The present cost of the Bha.ndarvada Reservoir is 
estimated at Rs. 11 ,90,540. 

A proposal to tran sfer the Tnlsi Forest to Government 
was accepted by Government under their Reslllution 
No. 4762, Revenue Department dated 1st June 1894. 

Mr. Santo Crimp, submitted the foU.wing Report on 
the Water supply :-

U In accordance with the request of the Corporation, I have 
the hOllour to report upon the question of the Wawr-Supply of 
the City and Island. 

2. In order to make myself acquainted with the existing 
sources of supply, I have inspected all the lakes, a large pro­
portion of the supply mains and conduits, the filter beds, and 
the settling basins and distributing reservoirs. 

S. I have also had placed at my disposal a. large number of 
plans, reports, and other documents relating to the subject. 

4. I have also carefully considered the projects lor the im­
provement of the supply now under the consideration of the 
Corporation. 

5. In order to elucidate the subject, it is necessary to describe 
a.s briefly as is consistent with accuracy, the existing worKs. I 
do not propose to offer any criticisms on projects that have been 
carried out in the past, when the information available was 
scanty and not perhaps always reliable. Indeed, I think, the 
great Tansa Bcheme is one that reflects the greatest credit npon 
0.11 concerned in its inception and execution. It is a work of 
which the Bombay Municipality may be justly proud. At the 
same time in a year like the present, when, by reason ·af the 
failure of the monsoon, lakes Vehar and Tulsi are eTen now much 
depleted of water, and a water·famine-if not complete-at least 
partial must be faced during the coming year, one canDot but 
regretfully contemplate the fact that although the water in gre. 
abundance is stored in Tausa lake, it i8 beyond the reach of 
those requiring it in Bombay. except to the limited axteo' of some 
:n million gallons daily. 

6. It will be inferred {rom these remarks that I consider the 
development of the l'ans& supply a matter of pressing importance, 
and the future policy of' the Corporation with regard to water­
supply should be directed to that end. I am aware that work. 
in conneeti9o with the np-keep and ma.intenance of tbe other 
sources of supply muM be earried out from time to time, but in 
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laying out large neW works in connection ,!,itl.t the distribution 
of the water within the Island, the quesbon should always be 
asked-does this proposal further the developmeut of the Tansil 
supply? 

7. It is desirable now to !rive A. short dei!cription of the exist­
ing lakeB a.ud conduits and otller works; the information is 
alrea.dy in the possession of the Corporation, bnt it is difficult to 
presetl~ an iutelligible report without a brief summary for 
reference. 

S. Vehar Lakc.-Area of gathering ground, 2,500 acru; 
number of dams, 3; height of lowest draw-oft' on the T. H. D" 
232'5 ; capacity available COl' su!,ply when the lake is full, 8,800 
million gallons, amount of water availllble now, 4,400 million 
gallons; mean raillfull dUI'iug past thirty-eight years, 84 '70 inches; 
mean Evaporation, SOl!- inches; rainfall this year, 36'26 inches. 
This i:3 theenrst of the lakes constructed for the supply of the 
City; it was finished in 1~60. The water is conveyed to the City 
by means of ca.st-iron pipes of 24 lllchp.s and 32 inches in diame­
ter laid generally above tl1e level of tl1e ground. The 24 inches 
pipe discharges directly into the distribution mains; the 82 
inches into the Blsandarwad:l. Reservoir. 

9. Tui8i Lat.·e.-Area. of gathering ground, 1,385 acres; num­
ber of dams, ~; height of lowest draw-oft' on the T. H. D., 400 ; 
capacity available for supply when the lake is Cull 2,806 milliou 
gallons; llmount of wa.ter available now, 600 million gallons; 
mean rainfa.ll during past eighteen years, 103'82 inches; mean 
evaporation, 86i! inches; rainfall . this yem', 44'80 inches; this 
WQl·k was cumpleted in ]870. The water is brought into the Ci~y 
by means of a. cast-iron pipe, 24 illp.bes in diameter, laid general­
ly above the level of the ground, and dischal'ging iuto the Ma.labar 
Hill Reservoir. 

10. Pawai Lake.-Area of gathering ground, 1,235 acres; 
numoor of dams, ] ; height of lowest draw-off on T. H. D., 165'0 ; 
capacity available for supply when the lake is full, 69G milliou 
gallons; amount of water available now, practically all; rain­
fa.ll t"is year, 32'97 inches; evaporation probal>ly the same as 
Vehar. 'fhis may be termed an ernergelle,y reservoir, having 
been constructed to mitigate an anticipated water-famine in 1891 
before TalJaa. water was illtroduced. 'l'tere is a pumping station 
in oonnection with this supply, 68 the lake is at too Iowa level to 
permit oC the water gra.vitat;ll~ ioto the City at a sufficient pre.­
sure to ensure a. propel' supply. I undel'::!tand the wa.ter of tbis 
lake will shortly be used fur industl'ial purposes. 'rhe lake is 
much too shallow to permit of good water for domestic purposes 
beiog obtained. 

] 1. Tansa La'ke.-Area of gathering ground, 83,600 acres; 
number of dams, I; height (If lowest draw-oft' on the T. H. D. 
380 feet; capacity a.vailal>le for supply when the .lake is fuU: 
18,600 million galloDII i amouut of water &Iovailable now 14,940 
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-million. gallons; menn rainfa1I durinR pui seven year" ] OS'66 
inches; (Veh1Lr during same period 97·]0 inches); raiufall this 
year, 40-.07 inches; evaporation about 8 feet. The water is 
brought into the Oity by means of Q, muoory conduit as far all 
practicable. The sypbons &oroSR the valleys &re of Cast-irOD 

pipes, 48 inches in diameter. laid generany upon the surface of 
the gronnd. 

12. With regard to the ra.infall, it ought to be noted for the 
guidance of those who may in the future design works in other 
plaoes upon the Bombay basis, that the position of the gange at 

?"fansa is on the lowest part of the catchment area, namely at the 
Gam; ana, under these circumstances, it i6 highly probable thai 
the average rainfall upon the gathering ground is greater than 
that indicllt~ by the gauge, for, as a rule, rainfa.ll inoreases with 
6levation.The Tuli!i ra.in-gauge is at an elevation of 468 feet 
i'. H, D., and is placed at a bungalow about the contre of the 
ga.thering ground, and possibly gives an average result. for thai 
eatchment area. The effect of elevation is clearly shown when 
comparing these three cases :-Tulsi lake, elevation of gauge, 
468 T_ H. D.; average rainfall during past seven yearll, 117'05 
inches. TaDsa Lake, elevation of gauge, 435 T. H. D.; average 
rainfall during past seven years, 108'66 inches. Velmr Lake, 
average elevat.ion of gauges, 850 'I'. H. D.; average rainfall 
during past tieven years, 97·)0 inches_ 

13. It is of interest to note that there is bot a mat6rial ris. 
of temperature in the water paRsing from lakes Veha!" and 
Tulsi til the servioe reservoirs in the City. The maximum 
Bummer temperature of the 11l.kes is about ~8° aDd 'be riae of 
temp0l'atnre is about one degree only. 

14. With ~egard to the capa.city of tbe various conduits Bud 
supply mains, that from Tulsi can convey more water than the 
lakes can furnish in a dry season such as that now being experi­
ilDoed; but the Tansn conduit is a composite construction, whilst: 
the masonry portion can convey water to Ghat Cooper at the 
rate of 40 million gallons per da.y, the supply aetually available 
is that which ca.n pass through the east-iron syphons above that 
place, and these cannot discharge more than 21! million gallooll 
per day. It sbould be noted that all east-iron maiDa lose oury­
ing o8Fscity with age, in consequence of met. 

15. The qua.lity of these various waters may next be touched 
UpOD 8.8 leading to the question of filtration, Ibut I do no~ 
propose to eooroa.eh upon the domam of the bacteriologist, I 
shall merely deal with the subject from the engineer's point 
of view, that is to say, as relates to the general design and 
working of the filters. But before discusssing this subjectJ I 
have assertainea tha.t Tansa. water is of such excellent quality 
as to need no tilth-tion; that Vehar water comes lled in 
quality, and Tulsi last, but that these waters Deed filtration 
must be obvic>us to anyone who illspecta the laku, the wa1er 
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containing very large quantities of suspended matter of vegebble 
origin. Further, with regard to Vehar, I was much concerned 
on observing the immense amount of vegeta.tion growing in the 
water at 4he northern portion of the lake where the water is 
comparatively shallow. I fea.r that unless the removal of this 
veget.atfob is at once undertaken, the conditions cf 1865 will be 
reproduced, when in Yay the water was said to be .. thick 
with vegetable matter and offensive to taste and smeH "­
(Blaney). The same authority stated that the death-rate during 
that month rose to twice the average. Three remedies were 
proposed by Dr. Leith's Committee, formed to ~eal with th~ 
matter:- "' 

(a) To remove a8 efectually as possible the existing rank 
vegetation. The theory of this procell8 is that a new 
and active growth will spring up, during the rapid 

• spread of whioh organized oxygen wiII be freely 
liberated, with the power of oxidising or fiung any 
existing impure or noxious matter. 

(j) To provide extensious oC the saud-bed filter for use iu 
dry months. . 

(e) To introduce some weed of unusually rapid growth 
to act as ordinary new vegetation, &0. 

I venture to think tbe laat remedy suggested would be woree 
than the disease. 

16. r observed, when on the Tansa Lake, that there were 
qnantities of suspended partioles of vegetable origin in the' 
water, and it is a matter tha.t should receive the careful atten­
tion of the Corpora.tion; for, if this matter is increasing in 
quantity, it may well be that the time will arrive when it will 
beoome necessary to filter the water. 

17. This last consideration should be one of the factors ill 
determining the volumes to be discharged at the service reser. 
Toira, in developing the Tansa. supply, because the areas 
available at the proper eleva.tions in Bombay for the consuuc\ion 
of 41ter-beds is very Jimited. 

18. With regard to the rate at which water should he 
filtered, this is a matter purely of experience. As the suspended 
matters accumulate upon tbe surface of the filters, the rate 
lalls off, until fiDally the illr(ace must be skimmed, and the 
1Uters are then re-started. Obviously, therefore, the amount 
~hat ca.~ be ~ffeotively filtered by auy given filter depends upon 
the amonnt of suapended matter to be removed. It is of little 
praoUcal use to cGmpare the great London filters with thoBe of 
&mhay, beoause mueh of the London supply is derived from 
rivers which are frequently turbid. I am informed ibat at; 
Bombay, the experieoce aIreadl pined BUggett. •• limit of 
abo,,' 600 saUonl per square l'~4. per day, allowiog for .Alkrs 
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out of work, ano tha.t limit is quite consistent with wha.t one 
would expect under the circumstances and should be adopted 
tentatively in the design of new works. The Berlin supply is 
derived from lake Muggel, it is filtered, and the m~ximum rate 
is fixed at 44:0 galloDs per yard per day. 

19. Before the water received at Malabar HilI is filtered, 
it is passed through a settling tank, which permits of some of 
the suspended matters to settle, thus relieving the filters of 
part of the work, but settling tanks are not to be commended, 
because the organic matters thus intercepted hecome decom­
posed and might deteriorate the quality of the water. The 
~ettled water is then in part passed through the filters, and 
is received in distributing reservoirs and passes finally into 
the supplS mains. 

:l0. The Tansa water, how6ver, is not discharged. into the 
reservoirs, but the supply main is connectEd directly with the 
distributing mains. 

21. The distributing mains are laid in accordance with the 
usual practice, but are naturally not as weil proportioned as 
would be the case if the City had been supplied from the great 
main souree in the first instance. ThiEl circumstance, however, 
is not peculiar to Bomba.y. It is possibly true of every great 
progressive oity in the world; my firm have certainly had to 
advise on many similar cases. 

22. The supply to the hOllses is iu some cases laid on to every 
floor; in others a stand pipe with oue or more taps is placed at 0. 

COllvenient p'Oint in the street from which groups of houses are 
supplied. There are also meters in many ca~es, about 11 ~ per ceat. 
of the water being thl18 measured, the revenue frow which amouuts 
to upwards I)f 50 per cent. of the whole. 

2a. We may next eonsider the qllestion ofthe amonnt of water 
necessary for a city like Bombay. We have, in addition, to the 
oemand of the people themselve1!, other l'eqllir(;menta to meet. 
These are mainly in connection with manufactories and tralles; 
bullocks, horses, and other animals; and general sanitar.~ purposes 
euch as road-watering, sewer-fil1~hillg, &e. A cOm parMi vely slIll\ll 
quantity is also supplied to the S]llPlliug using the Port. From 
weter obselVations in Bombay. taken during recent years, we know 
that the ~oll8umptioD by human beings varies from 8 gallolls to 
15 gallons per bead per day, and averhges 12 gallons. 'l'herefore, 
the present popnlation of 8,21,000 require about 10 million gallolls 
per day. We may add for the othel' requirements meutiolled 4~ 
million gallODs iD round figurea, or a. total pf Hi million gall OilS. 
:But there must be some waste eVen in a perfect system, and more 
water is used in the bot season than in the cold. 'l'herefore we may 
adopt 20 million gallons per day as a safe hasis for Bombay for the 
hot weather requirements of the preil6ut popUlation. 
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24. I hl1ve before me de.tl1ils relating to other Indian Towns 
namely:-

Average consumption in gllllons pel' bead per day, 

Madras 11-80 Portion of town badly lupplied. 
Poona OantoBment 18'00 Warm weather. 

" " 11'00 Cold weather. 
Nagpur ..• 7'.')0 
'l'richinopoly 8'00 
Taujore 7'50 
Madura 7-15 

Obviously each tOlVn takes what it wants ror its own particnlar 
reqnirements. Moreover, with reg'll.rd to Madras the supply is 
admittedly df\fective; we do not know that the other towns are 
perfectly supplied. 

The average amount of water delivered in the 181anl1 is, how­
ever, no les~tban 35 million gaUano daily, of which I am of opi­
nion 15 million gallolls are preventable waste, leading to a loss in 
many directions; water is lost, prel!sure is lost, there is a great 
deal more sewage to be pumped, and generally the works are 
lessened in efficiency. It is quite consistent with the facts of the 
caee to say that prl1ctically the whole of the water supplied by 
Tulsi and by Vehar is wasted. My frequent inspections of the 
city lead me to believe that nearly all this is due to leaky taps and 
services Bnd to the habit many persons ha.ve of leaving the ta.ps 
open. Of course, if they aee B leaky tap wasting water, they will 
not trouble to close a sound one. In the meantime they Bt.e being 
educated to waste, ratber than to conserve the water. I think one 
step in the light direction would be for the Corporation to insist 
upon all tape being of an approved pattern of the best qnality. 

25. Now I have shown that the reserves in the various 
lnkes amount to 19,940 million ~a.lons at the present time. 
There is, therefore, sufficient for 997 days' supply if the water 
could be properly distributed, and fairly used, a.nd waste 
prevented. 

26. M nch however is wasted. and the remainder is not 
prope,ly distributed, beca.use the Tanes. water and part of 
Vehar water is not discharged into a distribution !,cservoir, but 
ail'ectly into the distributing maiDS. 

27. With regard to the necessity for discharging the water 
from the impounding reservoirs into Ii ba.lancing .. or distribut­
ing reservoirs, the full discharging capacity of a supply main 
can be obta.ined in that way only. The draught upon the service 
mains is very variable throughout the daily period of 24 hours, 
and is, during the period of ma.ximum demand, rather more tha.u 
twice the average. I have before me a diagram showing the 
hourly draught upon an ordinary constant supply service main 
in Bombay, whioh shows that from noon to 4t p. m., the Bupply 
is about the mean., there is then a. steady increa.se in the demand 
until 6-30 p. m., when it begins to decline. reaohiug the average 
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~'7-SO p. m. and sleadily ~ng .. t ~n'iI the minimllm which 
is loss than one-tenth of the maximlJtn is reached ai :a .. m. 
Tbere is 'ben little vari.~on uutil '-30 a.m. wben there is a 
sbarp rise, the average rate being reachod at 5-80 a. m. and tbe 
m8:(imum at 8·80 a. m., when, B8 before 8tate~, tha demand is 
upwards of double tbe meant This continues for about two 
bours, when there is a stea.dy decline. 

28. It is obvions, therefore, that if the supply is to be main" 
tained at an effective pressure, without the aid of balancing 
reservoirs. this desirable object can only be accomplished by 
meane of avpply maiDs of twice the size of those necessary 
when ~laneiog reBervoirs are employed, and then during 
many bours of the night these mains wOllld be for all practicable 
purposes dead. The system is opposed to all DlOdern practice, 
and cannot be defended. Let us eon sider this from another 
point of view: the Tans8 main ean bring into tpe City 2.]6 
million gallons per 24 hours, but the demand tlpon this main 
dnring the hOl1r~ of I;nsximum supply is double, or 43 J'llillion 
galloDs. 

The main cannot {or Dish this volume, and as a result the 
water is drawn.off during the periods of maximuDl dema.nd at 
the lower levels only, leaving the upper floors of ~he higher 
buildings depleted of water. There is practically no control, 
and even the limited control obtainable by meaDS of valves 
upon the mains is fraught with danger, because of the shock 
resulting from arresting the momentum of the water in tho 
large supply mains, when the valves are shut, which sooner 
or later leads to burstll, with their aUendnnt risks and incon­
veniences. That most desira.ble wa.nt, constant supply a.t high 
pressure, is impossible under such circumstances. 

29. The advantages of a. constant supply are DOW so weH 
understood that I purpose to touch upon the subject very 
slJortly. In the first place, the advantagea from the ~1I~nitary 
point of view outweigh all others, although there are some 
which are also of great importallce. 

80. I have noticed repea.tedly since I have heen in 110mbay 
tbat upon opening the tap in the bath·room used by me, tlia.t no~ 
only bas therf'been no water in the service pipe, but tbM there 
is. partial vacuum, the suction being frequently \'ery strong sum.-
4Biently 80 indeed, to empty a tumbler of water. Now, it is eom­
IDon knowledge that in a large system of maiDS and serviee pipes, 
undergoipg a steady prooess of deterioration, from the day they 
are laid, ~hat lea.ks are of common ocouraDce, and must, of 
necessity, for ~ver take plaee. 

S J. Many of the distributing JllMnS and services are laid 
in ground polluted with ~w&ge, "laid on " to the soil as described 
J[lore particularly in my report on " Bub-soil water," and there i8. 
grave risk of drawing lOme of thie polluted watSf into tbe water· 
'l1pply UQder ~e clrewutanou re.fer(ed to. 



. 9~. There a.re further risks Ofpollution of the general supply 
clue to taps being left open in insanitary dwellings, a.nd even of the 
water drawn from the taps and stored in utensils of 'Various kindg 
when there ia a short supply; upon sanitary gronnds, therefore, 
an intermittent supply cannot be too strongly condemned. 

f ' 

SS. Upon wht may be termed mechanical grounds. the sys­
tem of intermittent supply is bad. because of the fisk of the ~rea.t 
supply mains being damaged by the shock. caused by shutting the 
valves. As you are aware more than one accident of the kind has 
occurred in Bombay quite recently, with gra.ve consequences to 
the consumers, who wefe for pays in a serious plignt, A great 
fire, under these circumstances, would be appalling iu its results. 

84, Finally, although it may at first appear to be paradoxi .. 
eal, there may be 108s waste with a constant supply at good 
pressure t~n with an in~ermitten~ supply, beca.use an efficient 
system of waste prevention is the natural complemeD~ of the 
constant supply system, 

35. When the water is only supplied at irTegular interva.ls 8.8 
is- the ease in Bombay, taps are frequenLly leri open upon the 
chance of some water being obtained, and in that way much wa\er 
is undoubtedly wasted. With regard to waste prevention gene~ 
rally I feel I can add nothing to the extremely able reports of Mr. 
B. Tomlinson. In these reports, the latest English practice is 
fully described, and examples of the application of the system to 
Bombay are given. The reports shew, conclusively, that a coo­
stant supply, under proper supervision, a.nd with an adequate 
Btaft for the detection and preveution of waste, is conducive 
to great economy in the consumption of water. 

36. I could give examples in the pra.ctice of my own firm and 
of other Engineers, but I feel th!l.t one or two for reference is 
tluffieient, My firm, for a great many years, have been EDginfle1'8 
far the City of Bristol W ater-sllpply, the population is one-half 
of that of Bombay, the water-supply for all purposes does not 
iiIooed 22 gallons per head per day: a result entirely due to con­
stant. supply with efficient waste prevention. Bristol, too, is 
.anined, and ftilly watereloset.ed. 

87. The ease of Leicester-a Midla.nd town, with a. popula.tion 
-of ~OS,.oOO in 1894, is interesting, beca.use there, according to Mr. 
Grlfiitb, the Engineer, in cha.rge, the consumption wa.s reduced to 
]7'56 gaUons per hea.d per day, by tbe simple expedien' of divid­
ing the water area into 881 rlistricts, ea.ch having a. valve for 
j8~ati~g it from t~ main supply. T~se valves are examined by 
Dlght ltIspeetors by means of a stethoscope. and if leakage is 
found, it is repor..ed to a. day inspector, who follows the matter 
op. No meters are used llpon the mains for deteoting waste in 
this case, IDlle supply isoonstant. At Shoreditcb, London, lrith 
• populatioD 'Of 81,000 the consumption of water was 86'8 galloQS 
pedle&d per day to 14'), by meaos of the waste meter ,yaHm. 
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SR. Another supply under the charge of my own firm is Uiat 
of Cha.tham and t.he surrounding diiltricts. Here the supply for 
all purpofles is less than 20 gallons per head per day. In all 
these cases the results are unquestionahly dne to a perfect BY.­
tem of waste prevention of the kind fully detailed in the report. 

39. With regard to the house· hold meter system, I can add 
nothing to the voluminous reports UpOIl this question, which 
haTe already been presented to the Corporation. The subjeot 
hail, been exha.ustively dealt with by Mr. Tomlinson in his repor~ 
of April 1898 and by the Executive Engineer in his masterly 
analysis of. December 1893. I will merely say I am oC opinion 
'that if the development of the supply is proceeded with upon tbe 
sound grounds of a cODstant supply, with an adequate staff for 
the detection and suppression of waste, house-held meters 'Will 
not be necessary. The punishment of uffenders is, I admit, 
difficult, but I cannot help thinking Ilome method miiht be found 
to meet the ease. 

40. At the same time it cannot be denied that the house.hold 
meter system is the most effective method of checking waste 
known. The Bubject was fully discussed at the Institution of 
Civil Engineer in 1891; the paper with the discussion may be 
found in Volume CVII. 01 the .Proceedings. 

41. We may now recapitulate the main fea.tures of tho 
existing supply under the followiug heads :-

(a) Storage. 
(b) Delivery. 
(c) 1<'iltration. 
(d) Distribution. 

42. (a) Tue present storage amounts to 29,706 million!! 
gallons when the lakes are full, omitting Pawai. 

(b) The delivery mains can bring into the City 86 million 
galloDs per day. 

(c) 'l'he filters can effectually filter llt million gallons per 
day. 

(d) The distribution is faulty, in as much as the Tansa 
supply aud part of V char supply is uncontrolled, 
except by means of valves UpOll the supply waius. 

43. We may next consider such of deficiencies of the present 
system as require to be urgently dealt with. Observing the sa.me 
order as was adopted in the recapitulation, we fino tha.t as regards 
stora.ge the impounding reservoirs will Buffice for many ,ears to 
come. 

44. When the time for extensions arrivQS, the Tansa dam Ca.D 

be raided, without endangering its safety, ]5 feet, when the volume 
of stored water would be iucrea~ed by at leaa' 12.400 million 
gallons. 
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405. With regard to the filters, the area provided at Bharidar­
wada is ample in extent, bill at Malabar Hill there is a deficiency 
of about 4,000 square yaros. I am of opinion that this should be 
immediately remedied. 

46. With regard to the supply mains I am informed that the 
present mains are in good order with the exception of the Vehar 
32-incb. which is becoming weak from corrosion, and has already 
burst iu several places. 

47. The proposal to convey Tanso. wa.ter direct into the Mala­
b!Lr Hill and Bhandal'wada. Reservoirs is not only sOllnd in 
principle, but is absolutely necessary for the proper ~eve\opment 
of the Tansa Supply, followed, as it should be, with the construc­
tion of a new outlet from the Malabar Hill Reservoirs of adequate 
capacity, to join the existing distributing maillS at Chowpati. I 
think these proposals should be carried out fOI'thwith. 1 also 
think the h1gh level areas supplied from Malabar Hill should be 
provided with a tank to receive and store the water pumped by 
the turbine. 

48. The proposal to lay 0. new main from Vehar is a.lso sound, 
because this really mealls a duplication of the Tansa main for 
several miles from Bbandup to Koorla, and formA part of the 
general idea. for the development of the supply, which should be 
followed in tho future. I understand the Ra.ilway Company will 
divert that part of the present main which is laid within their 
property, which would be joined with the proposed new Vehar 
main. I approve of this proposal. 

4."9. IJastiy, as regards distribution, this will unqllestionahly be 
improved and placed npon a more satisfactory basis when the 
proposals enumerated have been carried out, so far as the supply 
to the southern part of the Island is concerDE'd; but I do not 
approve of the present method of drawing from the supply mains 
fol' the requirements of the central and northen pRl't of the Island. 

50. I am of opinion that the development of the supply of that 
part of the ILrea. should proceed upon a propel' system of distribu­
tion from a balancing reservoir. A good site for this mlly be 
found. upon the hills on the east of Old Government House, 
IJarel, and the proper course at first would be to cause the pre­
sent ~4!-iDcb main from the Vehar lake to discha.rge filtered wa.ter 
into this reservoir from the existing filters at Vehar. 

51. Eventually this suggested reservoir would form thtl 
na.tural termination of the d1lplicated Tansa main. 

52. TM~e mllst be an ohvious loss of economy in conveying 
.. 11 the wateJ: to tae south of the Islalld, a.nd then back again, all 
would be the case if all the supply mains were made to discha.rge 
iuto the present reservoirs. 

53. In conclusion, I may say that, so far I feel r have bat 
",-iterated much tha.t has been all'eady placed before the Corpora­
tion, in the voluminous and excellent reports by their Executive 
Engineers. by M.r, Tom.linson. Ml', Fairlie Bruce, and others. 
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54. Wha' I desire to impress 0 upOn the CorporatioD ill the 
necessity'for forming a definite and comprehensive poliey for the 
future defelopment of the water·l!!Upply. It is not conducive 
either to efficiency sr economy to relieve the neoessities of parts 
of the Oity as they arise. in a piece.meal and inha.rmonious ma.n­
nM. Changes tak"e place both in the Corporation and its personnel, 
but these changes should not interfere with the general developo 
med of Ule .scheme in the direction of Bome settled and definite 
plan .J do not, (or a moment, suggest that a large expenditnre 
oebonid be ato$&inclirred in providing for the requirements of the 
poPlllation~ 8,81/10 years hence, but Bombay mus' and will g~OWi 
.. ndmor~ W8* will be yearly demanded, but the extenslOIiS 
should ,.co\Q1 ..part of a carefully cOllsidered Bcheme, 80 that the 
final result may be attajned with the maximum of effioiency. and 
at the same time at the least cost to the commonity. 

55. I am of opinion that future developments .h~uld proceed 
upon the following general Hoee ;-

(a) The pernicious system of drawing from the supply mains 
should be suppressed, all such mains should deliver directly into 
balaneing reservoirs, from which the wa.ter IIbould be supplied at 
conatant pressnre. 

(b) The snpply or the northern part ,()f the 1sland IIbould not 
be taken to the south to Malabar and Bbandarwada, and back 
again, but this part of the Island should take its own supply from 
reservoirs and filters to be constructed on Parel Hill, which should 
all'O receive the water from the Tansa main wben it is finally dup­
licilted, and in the meantime from the 24-ineh Vehar maio, with 8 
branch from the proposed new main. 

56. Finally, with regard to the use of °steel mains in lieu of 
cast-iron, the position is much the same as when reported upon by 
Mr. Mansergh in 1892. The gist of that report lies in these senten­
ces-" There is no experience to jUlltify the belief that any precau­
tion in the way of coating wonld bring steel up to the same platform 
as .cast-iron." But, * ... '" ,. under these circumstances, 1 believe 
the steel main may be preserved practically undeteriorated for a 
long term of years a.t slight cost, and as the Engineers have shewn 
by their estimates a substantia.l saving in cost by the use of eteel 
* • * 1 blAre DO hesitation in confirming their recommeudatione." 

57. TLe .. special circllmstances" referred to were the factI 
that the proposed main was to lJe laid above tae ground, and were 
much cheaper. 

liS, Now I had an opporttlnity in March lut of visiting tbe 
great works being collstrncted hy Mr. Mansergh for th!l Bupply of 
Hirmingbam, alld found cast-icon mains were being ueed, except in 
some speoial cases where the pressure will be exoeptionally great 
.ben the works are brollght iuto operation. 

59. Bllt great as these wotks are. they are smaU compared with 
t.he great London works, 'Which now supply upwards of five million 
persona. Tae populatlOG Bupplied by theae worke is increasing b7 
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more than haIr a million persoDs each ten years, and the ccansump­
tion of maina in extensions is enormOU8. As these great W()ru 
are in the hands of private Companies, ther~ is not mu •. informa­
tion pnblished with regard to them. It is not in the interests of 
the Companies to supply information, wbi<:h ob~io118ly might. be 
used to their diaadvanw.ge in the event of t.heu underta.,inga bemg 
purch·ased compulsorily. ' 

60. But my firm bave designed and eonst.ructed somll o. the 
works for two of the.Companies, which are not among the least in 
magnitude and importance. Apart from that, I know generally, 
what is being doue, aud I can say tbat steel is ruad, o~ly in excep-
tional eases. , . 

61. Our own practice in many other tOWDS is _sistent with the' 
s~neral statement made above, aod I thiak I may ~ay that in the 
United Kingdom, generally. the practice of Engineers is iu acoord­
ance with .this view. But there are II special circumstances· o in 
Bombay; so rar as the mains aboveground are concerned they are 
acceesible for protection, and I have no hesitation in advocatin8' 
the use of eteel ill lieu of cast-iron; but in the case of those to be 
laid beneath the enrface, I think 80me steps should be taken to 
ascertain, whether in the case of those to be laid in ground which 
not long since was covered by the sea, there is salt in the subsQil 
in sufficient qnantity to lead to a rapid destruction of tht: mains. 
If there is, I venture to think. it would he safer to lay mains of 
cast.·iron. 

In conclusion, I have to tbank the Executive Engineer, Mr. 
Murzban, and Mr. Bruce, for their assistance, and to say that if I 
have failed to deal adequately with any part of tbe subject, I s~a11 
be happy to elucidate the ruatter in a subsequent report." 

.R.uolution tiftTte CorpoTation, No. 10986. dated the l8th. Janu­
CIty 1900 : 

.. That, with reference to his letter No. 28696, dated the 12t.h 
December 1899. the! Commissioner be requested to favour the Cor­
poration with his remarks and suggestions on Mr. W. Banto 
Crimp's repod on the water-supply and its distribution, together 
with estimates of the cost of such proposals as he would recommend 
to be taken iu h&ud at once." 

Buoiutioft oftke Corporation. No. )0988, da.16d tJu l8tA Jan,,-
1W'!I1900 :-

1< That the Resolution of the Standing Committee, No. 6811. 
dated the 41th October 1899, recommendiog proposals for meeting 
the OOIl~ of mains aaoctioned by the Corporation under Resolution 
No. 4885, dafied I:be 14th Augnst ]899, be forwarded to the 
Commissioner, wit.h a reqlleal that he will consider the :matter 
in making any propoaa.ls on Mr. W. Saato Orimp's repori VII 
&&. wa&el' •• npply anQ i'. di.tribuuon." 
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Resoluiiotz of the C01'poration, No. 10989, elated the 18th Janu~ 
ary )900 :-

.. That paras. 1, 2 and S of the llt'solutiun of the Standing C.om~ 
mittee, No 7768, dated the 8th NovemLer ]899, regarding the 
laying of cel-taio maills for ensuring a better supply 0;' water to 
the public, be forwarded to the Commissioner with a request 
that he will consider the l'ecommendations made hv the Stand­
ing Committee in formulating bis proposal Oil Mr_ W. Sauto 
Crimp's report 011 the water-supply and its distril>utiou • 

• • 
Reaohtiion of the Corporation, No. ] 2837, dated the 19t1l Fe~ 

cruary 1900:-
.. 'l'hR.t the Ad-interim Report of the Committee of the Cor­

poration on the question of o.oopting the meter @)'stem for tbe 
distribution of water, be forwarded to the CommiSS\f>'ler, with 
reference to Corporation Resolution No. 10986, dated the 18th 
January 190U, with a request that lJe wilJ consider the remarks 
Rnd recommendaiion of the Committee in submitting his ob3cr­
-vations and suggestions on .Mr. \Vo SI\Y'to Crimp's report on 
the water· supply and its distribution and plac6 defiuite proposals 
before the Corporation." 

No. 11413 OF 1900·190l. 
BOMBAY, 2nd August ]900. 

To THE MUNIOIPAL SECRETAHY. 
SIR.-As requested by the Corporation in their Resolution 

No. ]0986 of tho 18th January)ast, I have the honour to submit 
my remarks on Mr_ Santo Crimp's lOepOl"t on tbe Water­
Supply of Bombay, and on the other subjects relating thel'elo 
which were also referred to me by the Corporation Uesolutiou 
Nos. 10988, IO~8~ and 12ts37, dateJ the 18th January. 18th 
Ja.nuary aud 19th February 19UO respectively. 

2. 1t is no doubt a matter of cOllgratulation that the Cor­
poration should learn frum }\fr. Crimp tlJat he hilS, with one or 
two minor exceptions, no llew facts to pllt before them, and that 
in the ahle reports which have from lime to time, and mOlOS 
especially during the last ];") years, been submitted to them 
from val"ious Executive ano )Vater Engineers, thcro will be 
found sufficient material to enable them ~o come to what will. 
I hope, be a definite and final conclusion on the importan' 
linatters which have 80 long been awaiti~lg seUlement. Mr. 
Crimp has. as was to be expected, dealt with the subject on 
general liues a.nd avoiding details which might only tend to 
confuse, has enuncia.ted tbe broad principles which should, in 
bis opinion, guide the future policy of the Corporation and to 
whioh all subsidiary schemes should be made to conform. 

S. Before I proceed to discuss the more important general 
queBiionli whic;ll havCil to be eO~Did.ered. i~ ill deaU,.ble tu .tato 
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that the vegetable maHer "'Which Mr. Crimp observed in the 
shallow water fl.t the northern part of the Vehar Lake has beeu 
removed, aDd that advantage has beeu taken of the lall in the 
"1'ansa Lake to cut down as many as possible of the stauding 
trees. The suspended particles of vegetable origin in the latter 
lake refttrred to in para. ] 6 of the report, appear to have been 
alglea matter, as there is 110 other vegetable growth in the 
lake, and recent chemical and bacteriological examinations of 
the water by Dr. Cayley have shuwn that during the hot weather 
it steadily improved in quality. It is lIJlpracticable to dSlll with 
matter of thia kind in any other way than by filtration, and 
there is at preseDt no reason to anticipate that the· growth of 
sIgle will render thfs course necessary. 

4. Mr. Crimp lays down in the commencement of his report 
a proposition which no one will dispute, viz.. that the future 
policy of the Corporation with regard to the water supply SIJOllld 
be the development of the 'J'al1sa sy!ltem. Bnd he remarks that 
it is a matter of regret that onl.v some 21 million gallons can be 
drawn from that 1al.e daily. 'l'be Tausa project has always been 
looked on as a final one as far as the present and future require­
ments of the City are concerned, but it was unnecessary and 
would, from a financia.l point of view, have been both difficult 
and extravagant to do more than provide for the reasonable 
wants of the City for a period of Ilome 30 years. The wisdom 
of providing ample storage accommodation once for all was un­
doubted, and the cODstruction of the ma80nry conduit to carry 
an increased supply in future was economical, but the dupli­
ca.Lion of the sY(JhoD8 80 as to admit of a greater draw off 
wa.s postponed until such time as, allowing for a proper use 
of the water, nn increased supply might justly be asked for, 
and from Mr. Crimp's estimate of the quantity of water deli­
berately wasted, I assume that he cannot be of opiuion that 
the time for a forther expenditure of some 50 or 60 laldlol 
has yet come. '!'he works which he indicates as being at pre­
sont desirable in furtherance of the general scheme (excluding 
works for purposes of distributioD) are a substitution of a larger 
main for the Vehar S2-inch from Vehar to CoorIa, and the pro­
vision of a service reservoir ill Parel or Chillcbpokli Hill for the 
storage of water for the northern portioos o~tbe City. I shall 
deal more fully with the first. of these items in my remarks 
on the report of the WateT MaiDS Committee, and it is only 
necessary to e:r:plain here th~ connection of this larger main 
(48 inches rf>.Commended by the Committee) with the Tansa 
8ystem by saying that it will at once convert Vehar into a. 
3afety r~servoir in case of any breach in the Tansa line Dorth 
of Cooda, and will eventually. when it is necessary to draw 
in iucreased supply from Tallsa, form part of the new line, 
the additional water being poured into the Vehar Lake. The 
second item I discussad with Mr. Crimp. and he finally came 
to tbu eODcluDioQ that tb, now reuervoiI it not. ,,' presen~ 
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necess&ry~ aQd tbat all that need be done is to keep the proJ8cI lD 
view and perhaps purchale the land required. I am not pre­
pared to recommend any expenditure in this direction at the 
present junoture, since until some thing more definite is known 
as to the probable rate of developmellt of the northern suburbs 
and the conseqoent prospective increase .of population $0 be 
provided for. no scheme with any element of accuracy could be 
formulated. and it must always be reme.mbered that at .re­
sent and probably for a long time to come, our straitened 
resources will require the limitation of capital expenditUN 
to such work DB are of an essentially necessary character. 
The operations of the Improvement Trust in tbe areas noti­
fied under their schemes, Nos. V and VI will be our bes' 
guide in tbis particular matter, and it is desirable to wait un;il 
further progres8 is made before we consider what stepe Deed 
be taken. The Vehar 24·inch main which oan suPpJy 3 million 
gallons a day is sufficient for all purposes of the presen' and 
the immediate future. 

5. Taking now the heads under which the repol't i. 
8ummed up, we find that the storage capacity of the lakes is 
8ufficient for many years to come, and tb,at the only further' 
work that can be foreseen, as ever likely to be required, is the 
raising of the Tanea dam which was in th9 first in'stanc-e so 
designed and constructed liS to admit of this being done. The 
supply mains however can deliver uuder the most favourable 
conditions no more than 36 millior.s gallons daily, viz. 7-~JJ 
from TaDsa, 4! from Tnlsi and 10 from Vehar, and in years of 
IIcanty rainfall snch as that of 1899, the supply from Tnl&i i8 
alwaY8 liable to be reduced by abo~t one-half. The average daily 
BUpply for the last year I take to be about B4l million gallons and 
the possibility for this partial failure must be always borne in 
mind. In respect of these two matters, 8torage and ~livery. 
Mr. Crimp has no recommendations to make. As regardS filtra­
tion it has to be noted that the existing filter beds call deal with 
about 10i million gallons daily a8 shown below:-

Bhandarwada 7 
Malabar Hill 21 
Vehar ." 16 

Total 101 -It will tbos be sften that all the water delivered by .. 
Vebar 32·ineh main at Bhandarwa.da, about 50 per cent. of the 
Tnisi water when a full supply is being drawn, and all the wahr 
drawn through the Vehar 24·inch main in the cold weather when 
'he mill tanks are fuU, are filtered. When the full supply is 
being drawn through the Vehar 24.-inch main none of it can be 
tiltered, and in the eToot of oonsiderable inoreaBe in tbe _pojlula­
'Iou of the nori1:aorn lfAl'd.,tba .~te:otioa of ,.. ,AiHR,))ea _AI 
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V.har will be a neoe8ait,.. The Tamls. water is an unfiltered" 
and the only possible site for filter beds is a few miles on thi. 
"ide of the lake, where land bas been reserved. It is no joubt 
a desideratum that all water for drinking purposes should be 
Jiltered a. experience and experiments have shown, that the 
risk..,f water borne diseases is thereby practically eliminated. 
The. careful analyses made during the last year bave, however, 
.hOJll'D th.t the Tansa water, under what ms.-y be taken as almost 
the worst possible oonditions, ilJ ",ti11 & good drinking water, and 
there is nothing in the present circumsta.nces of the case t.o 
justify an expenditure of some 9 or 10 lakhs of rupees for the 
extra security of filtration. The lake is not ordinarily exposed to 
the danger of contamination,. and with a systematic examination 
s_h as is being conducted at present, we should at the worst 
have to face the "utting off of the snpply for a few dR.ys.. 
Mr. Crimp'~ only recommendation in connection with this subject 
is thai the tiltering area at Malabar Bill should be extended 80 
&8 to admit of all the Tulsi water being dealt with. This sl1bjec~ 
bas been several times discusBed by the Corporation and more 
recently by the StaDding Committee. Rnd the difficulty in the 
way of a settlement has been the uncertainty RS to the maxi­
Plum possible rate of filtration of which, of course, the accommo­
dation to be provided depends. The Corporation decided some 
time a.go that systema.tic experiment!! should be carried ou., but; 
it has not been possible as yet to do so, first on account of all 
the filters not being in working order, and secondly because the 
~raw 011 from Tulsi having been reduced this year the necessary 
pressure could not have been maintained. It is probable that 
.. 00 gallons per square yard may be a 8uffieiently accurate rata 
for an practical purposes, but I Lave been aDd am reluctant to 
advise the Corporation to enter on this expenditure. inasmuch as 
if effici~nt means of stopping or reducing waste ca.n be devised, 
we eoutd very well afford for some time to come do without that 
part of the Tulsi water for which tbe eftra. filtering aTea is now 
proposed. If, however, waste is to be left unchecked, there ca.n 
be no doubt. as to the lIecessity for stopping the supply of unfil­
tered Tulsi water which is lIot potable at the best of time8~ 

6. I come now to the last subject which Mr. Crimp diseusses, 
'Viz., the distribution of water supply, and tbis must be taken to 
include all the works (except filtration) which have to be 
arranged and provi-ded for to seeure that the best possible use is 
made of the water delivered by the supply mains. 'l'he objeet. 

.ao. be attained an-d that towards which the Tansa soheme was 
'G:irec~ ill the provision of a oonstant supply at full pressure in 
every pa.rt of the Gity. The evils of an intermittent supply. 
81lob as ensted in 'he City before the introduction o{ Tansa 
'Water, aDd such as bas now unfortunately again been brought 
~io e1istenee, bave been. so frequently explained. tlla; 1 need do 
DO mo.re than classify them. &8 (1) ~isk. of polluted matter being 
or.wD in.ka m.aiu on Ule establishment. of a neg~ive pressure. (~) 
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tln.nger oC hursts owing to the constant. ma.nipulation of aluiu8, 
(8) impossibility of maillt&ining sufficient pressure for fire ex­
tinguishing purposes Dnd (4) tho risk of water collected and 
stored during the hours of supply becoming affected on account 
of the insanitary conditions of most of thfl houses in the native 
town. The edreme inconvenience and bardshi:p likely to be 
caused by the second of these risks under existing conditions 
was fully exemplified last October, when a combination of acci­
dents on the 32-inch main in Grant Road necessitated not only 
the shutting off of Tansa water from the southern part of the 
City, but also prevented water from Bhandarwada being distri­
buted through the ordinary channels to a great part of the native 
tOWIl, and it canno' be too strongly,asserted that. so iong 8S some 
sO sluices and valves have to be opened and shut, in order thnt 
every part of the town may have water, w~ must always 
be prepared for accidents caused by the car~essneB8 of 
workmen, and the conseqnent excessive strain put on some part 
of the distribution system. The remedies which Mr. Crimp 
proposes, nnd which have for years past been ul"Jed by 
sllccessive Commissioners and Ellg:neers, are the discontinu­
ance of direct supplies from the delivery ma.ins and the 
prevention of wnste. 'I'he relative importance of these two 
measures has, in my opinion, been incorrectly estimated in somo 
of the forme~ reports io the Corporation; the latter is a much 
more Ut'gent need than the former, inasmuch as if waste be 
dIcctively checked, the abundance of the Bombay water supply 
would more tban make uo for limited storage accomodation, eo 
far as the ordinary daily supply is concerned, while 110 amouni 
of storn.ge within tho lilllits of the possible delivery of the pre­
sent supply ma,ins could no mOI'e than slightly reduce the de­
ficioncies enused by wa.ste. In conllection with the first of tuess 
meaS'lreS, it shollJd be melltioned that service reservoirs ill 
nndition to admittillg of some regUlation of pressure!'; as explain­
ed in paras. 27 and 2g of Mr. Crimp''; report, serve also the 
purpose of 8torin~ surplus wa.ter 1'01' .use in case of fires or 
bl'eales 011 tho supply lillos, and it is of course very desir­
able to have them for all these purposes. At present prac­
tically all the Tulsi water is taken direct to Malabar Hill. 
Rnd the water brought by the 52-inch Vehar main to 
Bhandarwada, while the whole of the Tansa water is dra.wn 
off' directly into the distrtlmting maioR. In plaCing the 
TanS!l scheme before the Corporation. Sir Charles Ollivant; 
Bpecially withheld the subject of a serv,ce reservoir for {utnra 
cOllsideration, and it Was settled that financial consideration 
rendered it impossible to urldertllke the work as pa.rt of the TRnss 
project. The matter however was not lost sight of, and in 1887 
Sir Charles OUivaot and Messrs. Clerke and Tomlinson submit­
teo. a joillt report to the effect that the only suita.ble site within 
the City for the reception of the bulk of the Tansa water was at 
Malabar HiU. This view hu, 1 thiuk l beeu generally acceptod, 
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but up to t.he present limo 110 steps have been taken to give 
effect to it. Last year, however, the partial failure of the Tulei 
Impply and the consequent complaints from the Fort and Colaba 
brou~ht the project) which had been subordinated by the water 
Maills Committee to that of taking a smaller quantity of Tanso. 
"Water to Bhandarwada into prominence again, and the Standing 
Committee recomm'8nded that immediate measures should be 
taken for t.he delivery of Tansa water into the Malabar Hill as 
'Welt &S the Bbandarwada Reservoir. Mr. Crimp hos strongly 
supported this reeommendation, and no objection can be urged 
against its ultimate adoption: from a scientific point .of view it 
js & necessary part of the distribution system, but the necessity 
is not so pressing now as it will be later when the legitimate 
demand of an increased population will reduce the margin avail­
a.ble lor wa.ste, alld when it will be essential to ndopt every 
device that \Dakes for economy in the use of water. I should be 
~'ad i( these works and the exl€nsion of the accommoda.tion at 
Malabar Hill for the storage of 10 million gallons more could 
be undertaken at once; I shall gi~e details of the cost later 
on, 'Bnd it will be for the Corporation then to considel' 
whether they are in a position to undertake them. The point 
however, which I wish to press most stron~ly now is that the 
rectifieation of this one defect will not by itself remove the 
pTesent causes of complaint. The dangor from bursts will be 
reduced and it will be possible to regulate pressure better than 
now and to improve the distribution at the expense of dis\ricis 
that are mOl!t favourably situated at the prescnt time for 
drnwing off the lIlaximum quantity from the Tnnsa main. 
That however is the most that cnn be hoped for, and I am 
afntid that the result, after an expenditure of many lakhs of 
rupees, will fall far short of whnt is renl1y re'luired. We 
have seen that the introduction of an (lxtra supply of 21 t 
millions has ha.d DO more than a temporory effect; within 
seven yeara we had to revert to the former unsatisfactory 
system 01 inlermitten.pply, and I can see no reason to 
hope that the delivery of the 'I'nnsa water at Malo bar Hill 
and Bhandarwada will of itself assist U8 very far towards the 
solution of the problem of how to maintain a constant supply 
at full pressure. I am for the 8nme reasonS opposed to any 
attempt being mo.db to improve the system of distributioll 
mains ~fore waate is checked: to do so would merely brillg 
on tue Corp->ration clamOrOtlb demands for an increased supply 
from Tansa. which ca.nDot be regacded as financially possible for 
.many years to oome. 

7. It will be gathered from the preceding para. that in my 
opinion tbe development of the Tansa system in tbe direction 
of delivery at the existing reservoirs, and the improvement of 
tohe general system of distributio!l in the City hy the laying of 
e.dditiona.1 distributil'g 8upply mains or the I!!ubstitution of lal'ger 
for IImaller maiDa are of much less importance thall the 

u 
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r-revention of wa.ste. I cannot help coming to the conclnsinn thai 
Bnya.ttempt to ameliorate tLu prei"ent conditions by measurea which 
.are not directed towards ecollo!Uy in ihe Use of wa.ter is doomed 
to failure, and that the only result will be, aftur a. transitory 
improvement, more disappointment altd popular clamour ,ban 
befort>. I have heard it frequently remarked at meetings of the 
Standing Committee and Corporation that when Tansll water was 
,introduced a promise WBS given that there would never be Rny 
more scarcity of water. I have not succeeded in tracing this 
promise to any official source, and I do not thi:lk anyone caD 
have seriollsly contemplated that with unlimited WBste any given 
quantity would suffice. I find 01\ the cOl!trary that Mr. Tomlinl!OD 
in ]887 and Mr. Walton again in 1891 pointed out that at the 
existing rate of increase of consumption (including wn.ste) and 
given a constant supply, the Taflsa supply, would :111 be absorbed 
by.about 1897. We know now that as a matter ,of fnot tbis 
estimate was much too sanguine, and that in the hot weather 
of ] 89B the fnll static head at Gbatkoper was never approached, 
0. fact which aa Mr. Tomlinson pointed out showed condusively 
that the full supply could have boon absorbed in the City at les5 
than full pressure. This of COUfse meant that a constant snpply 
could not. be maintained in localities or houses where irigh 
pressure was required, owing to the latter heing exhausted at 
lower points of delivery. In 18l:17 the late Mr. Newton showed that 
at the time of maximum draw oU the 10SB of head in the TbDsa 
main varied between 70 and 100 feet, and it is hardly necessary 
to say that since then thet"e hOB been no improvement. Mr. 
Tomlinson in 1~93, on considera.tion of the observation already 
referred to and foreseeing the future accentua.tion of the evil, 
adopted the natural course of proposing tLat the most stringent, 
measures should be taken to economise the use of water, and [ 
would comm~nd his very able report, No. W. 2712 of the 28th 
April 1893, to those who care to study the subject. The Cor­
poration decided that any action at that time would be prema­
ture, but the experience of later ye~ will probably induce 
them to come to a different decision oor, aud it should be borne 
in mind that in tho intervening period the number of connections 
has increased by about 14 per cent. and the cODsequent legiti­
mate demand in the Bame proportion. 

8. I t will probably not hn seriously questiotICd t.hat the 
defects of the present system, including all the disadvantages of 
an intermittent supply, vf over-workillg the pumps at Love Grove. 
of the restriction of the water carriage sJstem, and of water­
Jogging the soil are directly due to excessive waste. There is no 
doubt that ordinarily 85 or 36 million gallolls of water are deli­
vered in the City every da.y; this wns at one time disputed 
tbough the method of measurement was fully explailled by t.he 
'Vater Engineer, but Mr. Ct"imp's pronouncement on the sub­
ject should suffice to set all doubts n.t rest. It will also be safe 
to Rccept Mr. Crimp's e.etimate of the a.ctual daily requirement.. 
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of the Cit)' for RII purposes (v'iz. 20 million gallons) as it a'greeS' 
fairly closely with those of tbe Engineers of considerable local 
experience. 1'he total daily waste may therefore be put down at 
15 or 16 million gallolls-43 or 44 per cent. of the total supply 
-a quantity which, if saved, would secure the maintenance of a 
constant supply at full pressure for mllny years to come without 
additional delivery maillS, and would also admit of a reasonable 
increase in revenue by sales for purposes of trade. Mr. Snow's 
proposals as to the method of seem-iug' these valuable results 
were before a Committee of the Corporation for some Us months, 
and the only result arrived at was a recommendatioon that all 
premises with gardens in the City should be charged by mea­
surement. Now, considering that this measure involved only 
the meterin'g of some 449 premises, all the clubs and hotels and 
many premises with gardens being already metered, it is ap­
parent that J.he information to be deduced from the figure of 
consumption in these few instances would not carry the Commit­
tee much further in their researCbt:l3. and while I am ready to 
admit that the recommendation is in itself good, and has. in fact. 
been adopted, I think it falls far sort of the requirements of the 
situation. The quantity of water delivered and of wa.ter really 
neoessary fo1' all purposes being settled, as I think they may be 
taken to be, the only questions which require elucidation are first 
the causes ofthe waate and second the most suitable method of 
prev8llting it. The first of these seem to have been a serious 
stumbling block to the Committee, and notwithstanding the un­
doubted fact t.hat it it'! only neeessary to go into almost any house 
in the native town to Bee taps running water to wa.ete full bore. 
they ha.ve not been able to bring themselves to subscribe to the 
theory tha.t a.ny praetice of this kind exist,s. They impugn the 
accuracy of the estimate of 40 gallons a head on the grounds 
that in same sections of the native town the consumption is not 
much more than 20 gallons, and that the major portion of the 
waste is due to leakage from mains and fittings. I confess I am 
unable to follow the firaw>f these arguments, the figures relied 
on fire part of the very Jrgures on which Mr. Snow's estimate 
was based, and as the number of premises with gardens remain­
ing tio be metered was relatively small, the logical conclusion 
would ba.ve been the selection for metering of one or all of the 
sections which showed a consumption much above the average. 
As regards leakage fr.om fittings the Committee do not seem to 
have understoon quite clearl)!' that it is the dnty of consumers to 
keep their fittings in good repair, and that it is 9i'sential to make 
it alsotbeir interest todoso_ The leakage from this cause isof course 
Dot in eluded in the allowance of 10 per cent. made by Mr. Snow. 
lt must also be medioneo that the remarks made by t1e Muni­
cipal Commissioner in ]884, quoted in para. 4 of the Committee's 
report bad reference to conditions that then existed, and that as 
for years past much attention has been given by a 8p~cial' Beta­
j)liehmellt to losl flom this (;aouse, 'he Btaoto of lltticgs geD~raoUy 
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haa greatly improved, and with the enforeement of a better type 
of tape 'he improvement may be expected \0 steadily contiDue. 
Now, with reference to the 10 per cellt. Allowanoe for leakage 
from mains and reaervoira-3;600,1I0U gallons daily-which hall 
been called in question by tlle Committee, the Corporation will, no 
doubt, be glad to learn that during the last two years every main 
which is provided with a Deacon's meter baa been systemat.ical .. 
ly examined by the Water Engineer, and the larger maills have 

. been carefully sounded wilh t.he result that only three leaks of 
possibly old standing bave been discovered. Mr. Bruce is now 
of opinion tbat illcluding the 10s8 from the reservoirs (about 3 
lakhs daily) the total los8 from this cause is not more than 4 ~er 
cent. Mr. Crimp, whose views I specially asked for 011 this POlO' 
was not disposed to put down lealcage from mains alone at more 
than one per cent. and he was very strongly of opinion, based ~n 
his survey of the Bombay subsoil, that any con8ider~ble quantIty 
of water Bet free in the Boil in this way must come rapidly to the 
surface when, of COllrse, the discovery ot the leak would follow. 
It will he for the Corporation to ~ome to their own conclusion on 
the widely di\'ergent opillions of their Committee on one hand. 
and Mr. Bruce and Mr. Santo Crimp on the otber. For my pRrt; 
I have no hesitation in stating that I consio.er it established that 
the waste in excess of.( per ceut. is due to taps being deliberate­
ly left open and in some measure to defective fittings. 

9. The crucial question of how waste can be prevented still 
remains, llnd there are only two proposals-to employ a large 
waste prevention establishment, or to insist on the affixing of me­
ters. The former is supported by Mr. Crim 1', the latter by the Muni­
cipal Engineers who have fI'om time to tillle dealt \.-ith the I!u~iect, 
Bnd I would invite special attention to tile fact that among the 
latter is included Mr. Murzban whose knowledge or the customs 
aud wants of the people of Bombay is probably mdque. As to 
what is the moat efficacious method of pl'eventing waste there 
can be no doubt; Mr. Crimp admits th!\t the household meter 
system holds the field, but hid e3:pet'ilJce " the working olthe other 
system in England has led him to hopo tlJ(1.t it can be adopted 
with success in Bombay. I should have bcsiLated to differ from 
Mr. Crimp had it not been for the fact that the Rvslem he ad­
vocates has already been tried and 1 think pushed to tbe utmost 
limits of practica.l efficiency in Boml,ay. Mr. 'romlinson bet­
ween 1886 and 1894 spared no effort to check waste with the 
assistance of a special stair, and I weuld invite tbe attention of 
any ODe who wishes mOl'e detailed iuformat,ion on the subject 
to his admirable reports which were placed before the Corpora­
tion during the period referred to. As I knew that it was only 
with the greatest reluctance he brought himself to recommend 
'~e use of meters for domestic supplies, I enquired the cause of 
hIS change of opinion and will quote his own words in reply :­
"' Like Mr. Santo Crimp I came out from home loth to think 
of meterlS for dollleBuo luppJieB. :r~r0!l11886 to 'he illU'oduo~ioD 
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cf TanB80 supply I held out against recommending tbe meter 
system, although there was much evidence of its being needful, 
but when I saw on the introduction of the Tansa supply tbnt 
consumption which could not be touched by the Waste Preveu­
rioD 8taff was swallowing the whole of tbe magnifieient 9UppJ.y 
witbout giving us any re\'enue for it, and deprived us of full 
]lreS8Ure, although the supply was constant then, I could not 
hesitate to say that ollly the meter system would meet the 
case. Waste prevention work will always be necessary to deal 
with that UDseen waate which goes on night and day; it can­
t10t be extended to deal with the far larger quantity which is 
wasted during the day." 'l'he gist of the whole matter lies in 
tbe last clause. Leaks on the mains and leaky fittings can be 
discovered by examination made at night; leakage from taps 
left open during the day is not sus/teptible of discovery iu the 
eame way, ¥d cannot be traced during the day except by the 
employment of an enormous establishment armed with powers 
of house to house i~spect~on and summary methods of pUDish~ 
mente The latter must be either by prosecution or immediate 
cutting off of the supply without the circumlocution of obt8.ining 
the sanction of the Standing Committee. On these lines some 
good might be effected, but I would leave it to the Corporation 
to consider whether they can contemplate serionsly the possibi~ 
lity of operations of this kind. I think I lDay safely say that 
the situation .would be intolerable and the City would require 
B staff of special magistrates to hear on the one haud complaint 
of waste, and OD the other probably as many complaints of 
extortion, assault and such other offences as the resentment 
of consumers might suggest. 'I'be meter on the contrary is a 
silent illspector and recorder of facts and in very few cases are 
its observations incorrect. I am aware that an outcry has 
recently been raised against them locally, but a general con· 
demnation of them can have no solid foundation, inasmuch as 
they have stood the test of years in all parts of the world. The 
inferential meter is no 40ubt not quite 8S accurate as tbe posi­
tive, but the variation is in nearly every case in favour of the 
consumer, and any Olle who pleases can obtain a positive meter 
and use it. In several cases which I have investigated since all 
premises with gardells were metered. I lound that excess con­
sumption which was ascribed to tbe inaccuracy of the meters 
was really due to defectivt' fittings or careless waste, and tbe 
meter is quite a.s accurate a guide to defective fittings and 
supplies a much more constatlt test than the Bounding rod of 
Waste Preventing Esta.blishment. I do not doubt that the 
introduction of the meter systsm will be attended with Bome 
difficulties in the beginlJing, but I believe they are not insur­
mountable if we proceed withont undue haste, and I prefer ~his 
system to tbe other as interfering less with the privacy of the 
people and being at the same time the more efficacious. I 
would thoro fore arge mQIA ekoDgly on t,he OorpOl'a\iQu. '11a" the 
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absolute necessity of proceeding without delay to consider th~ 
proposa.l ma.de by Mr. Snow in his letter No. 5107 of the 4th 
June 1898. 1 ha.ve made no attempt to go into details as 
unless the Corporation declare for meters. it would he useless 
to do so. If they decide to malie the experiment in one ward 
8 small committee could thresh the whole 'luestion out in at 
few days. 

JO. Proposals for the new works in the H.;ts given are now 
before the Corporation. Those in list A were recommended 
by the Water Ma.ills Committee'" anli have bEen sanctioned by 
the Corporation. those in Jist B a.re the result of the enquiries 
made by the Standing Committee last October and November 
when in conseqnence of the partial failure of the Tulsi supply 
there was a scarcity of water in the Fort and Colaba. liotb 
JiStd have been referred to me for opinion jr .. connection with 
lIre Santo Crimp's report. 

LiBt-A. 
Bevised eBtima.te~ 

Rs. 
(1) Cast Iron Mnin from Ghorllpdeo Rond to 

Sewree Cemetery Rond l:!-incues for 0,080 
feet and 4-inches for 1,3:'9 feet '" 

(2) Main along" Kala Chowkey Road from Parel 
Road to Gborupdeo and along Reay Road tD 
Bhandarwada Reservoir of l8-inches chameter 
except for 600 feet for which 24-inches Cast 
Iron Pipes in stock are to be used. The" 
IS-inches to be Cast Iron for balf the distance 
a.nd Steel for the other half. The main to have 
on emergency connection with the 4S·incbes 
BlJandarwada outlet 

(3) 9-incbes Service main connected at one end 
with Bhanilarwada Reservoir aDd at the other 
with the Sewree Road 12-inchCB main and 
supplemented by a. 9-inches main in CODllaught 
R"lad connected witb the IS-inches main in 
Pa.rel Roa.d ..• 

(4) Replacing 82-inches Vebar main for I~ miles 
partly by 48-iuches Steel Pipes and pal·tly by 
2,000 feet of 48-incheR Cast Iron Pipes io stock. 

(5) 9-inches main in DeLisle Hoa<1 ... 
(6) 4·incbeB wain in Kbara Tank Road 

(1) 

Total 

List-B. 
22-inches Steel main from the 4B·iDcbes TanBlJ. 
main at CbinehpokH to Grant Road, there 
connecting with existing 27 -inches and continued 
to Malabar Hill with 32-inches Steel main 

B2-inchsB Steel outlet main, Malabar Hill to 
Cbowpati 

Total 

60.300 

1,40,20G 

51,150 

3,26,41)0 
18,550 
6,b50 

5,98,150 

207,300 

32,150 

2,89,460 

.. Yicl. Vol XXIll, Part I, pag.1I 312 to 31P, Rec:ord 1891/.1900, 
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The Water Mains Committee, while of opwJon that the 
:present practice of allowing the supply mains to be drawn from 
direct is altoget.her wrong. decided that i& was desirable to 
complete the works for the delivery of Tansa water to Bbandar­
wad... first and that tlle Malabar Hill scheme should stand over. 
The reasons for this conclusion are not clear, and I am of 
opinion that in view of the fa.ct that. the Tulsi supply is more 
liable to fail than the Venar, the direct delivery of Tansa water 
at Malabar Hill is the more pressing requirement. Of the 
eight works ent.ered in the two liats, .N os. 2 and 3 in list A and 
both thOde in list B are in pursuance of the policy of delivering 
aU the water in the first instance to service reservoirs. Item 
No.1 in list A is required for the supply of water to the Mills at 
Sewree. the presellt 4 inches mBin being in a very bad condition 
and giving very little water; items Nos. 5 alld 6 in t.he same 
list are a160 requil'Cd for the supply of water for trade purposes. 
It the Corpo'ation decide to 8.dopt the recommelJdation of the 
8ta.uding Committee either indepellden tly of or in conjunction with 
those of the Water Mains Committee, it will be necessary to limit 
the direct; draw off from the Tanea main as much as possible, and 
tLe following works sbo uld be carried out :-

(1) 15 inches main from 24 inches Vehar main at Parel 
Bhoiwada to Parbhadevi Road and 9 inches thence 
to Century Mill at a cost of steel Rs. 55,750 or Cast 
Iron Rs. 76,580. 

(2) 10 inches and 9 inches main in Grant Roa.d to 
enable Kamatipoora to be supplied from Bhaudar­
wada at a cost of Rs. J 4,100. 

(3) 9 inches main in Tlu'deo Road from Forgett Road 
to :Falkland Road for the supply to Mills in the 
vicinity at 0. cost of Its. 9,3UO. 

If these 'Works be carried out, the direct draw off from the 
TaJU!a main will be reduced to about one millloll gallons daily. 
but 110 greater reduction is possible until the 32 inches main 
from Bbandurwada is laid to a furtller distance iu the Parel 
Road 80 as to admit of the district round Jacob's Circle being 
i8upplied from that reservoir. The ouly work in the list not 
dealt "iih above is that of replacing ]! miles of the Vehar 
B2 inches main with 48 .!lIch{'s pipes. This is pa.rt of the project; 
which involves the Bubsl~~. lltion of a 48 inches mnill for the 
existing 32 inches. The advautages to be ga.illed by this scheme 
are:-

(1) Tha.t Vehar can be temporarily drawn on {or a full 
supply .:n C0.86 of a breach on the Tansa line north 
of Coorln; • 

(2) that in ordinar, CirC\lmstances the draw off from 
Vehar can be slightly increased and con~iderably so 
in tho lao~ weather; and 
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(8) that the new 48 inches main will nltimately form 
part of the duplicated Tansa line. 

The Committee have recommended, in view of financial con­
eideration that only that portion of the main which is in a,very 
bad conditiun should be replaced. and I cQueider this a very 
urgent work. It is impossible to say how much longer this 
main may hold out. but as the Corporation are aware it. hag 
been looked on with suspicion for a good ma.ny years past, and 
if any considerable 1JullJber of lengths gave way, the inconve­
nience from the loss of the Vehar supply for a long period 
would be very severely felt. This with tl16 maiDS in DeLisle 
Road a.nd' Khara. Tank Road are the only works which I can 
recommend to be taken in hand before the question of waste ig 
dealt with. 

11. It will be observed that Mr. Crimp has not given a very 
positive opinion regarding tLe desirability of layinf' eteel mains 
below ground, but he does not apparently altogether ciisapprova 
of this, except in CBses wbere salt in considerable quantities is 
present in the sub-soil. I do not think .the evidence is sufficien~ 
to enable th.a Corporation to come to a satisfactory decision, 
and it will, in my opinion, be advisable to ref~r the matter to 
an expert again as was done before, full details regarding the 
cil'CUUlstances of the various lines of mains being furnished. 
I attach a tabJe marked A* of estimates from which tbe desir­
ability from a financial point of view of laying the large maiDS 
of steel will be appa.rent. 

12. In view of recent discussions in the Corporation a»d 
Standing Committee, and of Rome public comments on the 
subject of the inequality of the charges for wate.r, it ",ill no~ 
be out of place if I touch briefly on a few points connected with 
the financos of the Water Department. In the statement mark­
ed n* will be found details of all items of revenue Rnd eApendi­
ture from 1~85-86 to 1~98-99 both years inclusive. The net. 
result i8 a deficit of some 37t laY-lIs of rupees alld I think i~ 
will bo readily admitted tJIst tLis Department has in the past 
been worked on lines that were much too favourable to consumers 
&s a class. 'l'he approximate figures for 1899-1900 show that 
for the first time since the commencement of the period under 
review, there is a real equilibrium between revt>tlUe and ~pendi­
ture. There iii! in point of fnct a b(;ok surplus of over hvo lakbs 
of rupees, but for purposes of equitable compnrisou I elimilla.te 
the whole of t.his against the excess of charges over cost price 
for water supplied for Municipal purposes. This satisfactory 
result may be chieHy attributed to increased sales for trade 
purposes on aceount of less water being available form tanks and 
wells. but there is no-reason to believe thnt we shall be able to 
maintain the revenue at this level unless we take measures to 
maliC a lArger quaotity tball at present available at lower ra.tes 

~ Soo Rooord.of pcoceediDgll. 
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tha.n twelve annas per 1,000 gallons. This can, as already ~x. 
plained, be easily done by controlling the waste. The most unsatls A 

factory feature, however, of the present system i~ the eno~mous 
revenue levied from water Bold by measurement In proportlOD to 
the quantity supplied, as eompar6d with that which is paid for by 
the tax on valuation. '1'i1e average daily sales by measurement 
last year were S'2G willion gallons or about 10 per cent. of the 
total supply t'O the public, while the revenue from this source 
amounted to nearly 59 per cem. of the total receipts from the 
Imblie. 'fhe remaining 90 per cent. of the wa.ter is sold (and 
half of it wasted) at the rate of about one anna pel: thousand 
gallous. It is perfectly clear from this that all those who have 
metered conneetiolls have grave cause of complaint, except perhaps, 
where only the fDur-anna rate is charged. Rates 'Of 12 annas for 
trade purposes and 9 annas fDr chawls and bungalows are far too 
high and sh(~lld undoubtedly be reduced. There should also be 
a minimum rate on valuation for the double object of preventing 
the reduction of consumption by the poorer classes below what 
is actualI.\? required and of making every property pay for the 
gelJeral advantage to the City of a good water-supply. rrhe mere 
J'eduction of the water rates on sales by measurement will perhaps 
pacify one section of the public, but it will also increase the loss 
un the lJepartment, and will not strike at the root of the evil. 
The whole scale of charges requires revision aud any reduction 
that is ma.de in the rates by measurement must be compensated 
for by au increase in the tax on valuation, or preferably by larger 
receipts from tho sllrplus water that will be available for trade 
purpo_s if excessive waste is stopped. The Corporation have 
already before them Mr. t;now's proposa.ls for a revised method 
of charging, and as I have already stated aLov£>, if the Corporation 
declare for metel's, the details can be settled WithOllt much 
difficulty. If they refuse to attack seriously the question of 
preventillg waste, it is a certainty that the water difficulty will 
become more !Lcute and neither I nor the MUlIicipal Engineers 
caD suggeat auy othel' method of improvement. 

I have, &c., 
W. L. HAnVEY, 

Municipal Commissioner. 

The q.ueation of the watcl.· supply was discussed, as under, at 
0. meetwg of the Corporation held 011 24th June 1901 ill 
the Municip;:&l Hal!, Mr. D. E. WacLa presiding. 

'fhe lion. Mr. ME:,hta said that the rest of the items on the 
specia.l agenda were all connected with each other alld referred 
to the important question of the water supply. He fouud that 
there was a very strang feeling among members of the Corpo­
ratj~n after having received a report from tbe Deputy E:m:ecntive 
Engmeer. Water ·WDrke, that a report should be obtained froIn 
the .~ommiBsioDer aud the ExecutivQ Engineer. In the Oro.iuaIY 
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eouree of business this report should have been snbmitted to the 
Executive Engineer and then after his remarks should have gone 
to the Commissioner and he thought they won!d have expected 
that the Commissioner should have sent that report to the Cor .. 
poration with his observations. In a portion of the report there 
were serious charges, both against the departm.mt of the Exe­
cutive Engineer and against the Commissioner and they must 
bear ill mind tbat although the Commissioner never dies, just 
as the king never dies, still the Commissioroer to whom these 
remarks would a.pply would be an abser t. Commissioner. 
lIe though,t it was loemembered that the lIeputy Execntive 
Engineer worked under the Executive Engineer. The water 
department was a department under the Executive Engineer 
nod it was unfortunate tuat the Deputy Engineer should ha.ve 
sent his report straight to the Commissioner. To come to a. 
definite conclusion on the matters invol ved It wa.s neC'eesary that 
they should have materials befo1'o them upon which they could 
judge what were the administrative defaults of the Department. 
~'hough it might be said that the matter would be again delay­
ed, he thought in a matler of this character a delay of So week 
or a couple of weeks would not be oC so great a. character. The 
Corporation onght not to proceed to consider the qnestion with­
out full materials before them and he therefore moved that the 
consideration of the items on the special agenda be pc.-stpon~d 
nnd tllllt in the meantime the Municipal Commissioner be 
requested to obtain and submit to the Corporation & report 
from the Ex.ecutive Engineer on the statement of the Deputy 
Executi\"e Engineer, 'Vater 'Yorks, together with the o~erva.­
twos of the COlllUlissionelo at as early a date as possible. 

Mr. Shroff in seconding the motion said thnt hosides charges 
r.gainst the Executive Eugille€r tho statement of the 'Vater 
Engineer uJso contained serious charges agaillst the Corporation 
itself. If they accepted tbis document as it was, it would form 
a T)reced cnt and not ollly the Deputy Execlltiv6 Engineer, Water 
Works, but the Drn.inage EllgilJeer woulel consider it his right. 
in future to selld such statements c.lirect to the Commissioner. 

Mr. Cuffe confossed that he could not follow the argument 
of the Hon. Mr. Mehta in regard to this matter, because it 
seemed tuat there was absc,Jutcly nothing in common between 
the defence put forward by tIw Water Enginee,", which they could 
COli sider at any time with the a.id of the reports of the Executive 
Ellgineer and of the (Jommissioller,and the immediate requirements 
of the City. Measures were what were walJte d at the present 
time and flot mere ullseemly wrangling aB to the particula.r form 
which is to be observed in reports coming to the Corporation. 
They were met that day to bring Borne tinnlity to the water 
question. \Vhat were they going to do? 'rhey were going to 
adjourn and put off perha.ps for a fortnight or more an importa.nt 
public ma.tter, a matter, he wa~ told, ou which the pi\tiunce of 
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'h~ pubJic was fast being triod. What possible connection wag 
there with the quality of the Tulsi water and the letter from the 
Deputy Executive Engineer for Water works. They were surely 
competent that da.y to deal with that matter without deferring 
the consideration of the whole subject until the other report was 
brought forward. Th~y had before them the report of the Water 
Committee makiug various recommendations and the letter of 
the Water Engineer had no beo.ring on them and there was 
nothing to prevellt them from dealin~ with the Water Cummittee's 
report that day. There were recommendatifllls ma.de in regard 
to the mains and it was perfectly competent for them to deal 
with them that day even though they deferred the consideration 
of the Water Engineer's letter until a later stage. 

Dr. Jehangir J. Cllrsetji said that there were certain allega­
tioIls in the Water Engineer's report both against his own 
subordinate; as well as a.gainst the Executive Engineer and the 
Commi.ssioner and it was uecessary that the question should be 
postpon.::d in order to give the Engineer and the Commissioner 
the opportunity to explain these allegations after due enquiry. 

Sir Balchandpa Krishna. said the tensions of the public mind 
on this subject had come almost to the breaking point and it 
would ha.ve been advisable to proceed with the debate on this 
occasion but, there waB 80mething in Mr. Mehta.'s argument that 
the serious allegaiion contained in the Water Engineer's report 
should be first attended to alld the Ex.ecutive Engineer should 
have the opportunity of having his Bay on the subject as well as 
tbEl Commissioner. He wouid, however, only support the 
proposition if Mr. Mehta accepted a ririer to his motion that 
the report he asked for be submitt.ed within a. fortnight. 'l'hey 
could oat sbelve this question much 10ngeJ.-, they must deal with 
it effectively. The public expected them to finll un effectual 
remedy for the matters complained about, alld if they went QU 

shelving the question they would be failing in their duty. 
Mr. Mehta accepted the rider. 
Mr. Hormusjec Vakil said that as there had been complaints 

a.gainst the WlIoter Dcpo.rtment it was only fair that the head of 
that department should be heard in his defence. He had been 
attacked for months but he had now opened his mouth and the 
Corporation should Reo whether the allegatiotls he made were 
well founded or not. If they were well founded then the Water 
Engineer established his iUDv"ence because he was absolutely 
helpless. . 

Mr. Mehta in reply to Mr. Hormusjee said he would include 
in his motion a3kiog for a. report. the words" especially with 
reCerence to the allEgations in paragraph twel va." 

Mr. _Lund could not understand that the question of the 
complamts about the non-supply of water was 80 mixed up with 
the defence oIthe Wa.ter Engineer tha.t they were as Mr. Hormus­
jee aaid a.bsolutely inseparable. He quite agreed that the Water 
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Engineer's defenM Rnd report should have ca.refnl consid~ration 
from the Corporation bllt that shQud not prevent them gmnp:. on 
with the other questions. He therefore proposed 8S an amend­
ment tha.t the report of the Ex.ecutive Ellgineer. Water Works, 
be postponed pending the receipt of the report Rsked for by Mr. 
Mehta aDd tha.t the considera.tion of the other iltems of ibe water 
question be proceeded with forthwith. 

Mr. Wadia seconded the amendment. 
Mr. Petit and Mr. Khote spoke in support of the origina.l 

motion. 
:Mr. Be.ptlsta did not see why such great importance was given 

to the report from the Water Enginoer. 'fhe duty of the Curpo­
ration should be to consider tho requirements of the City on the 
assumption tbat t.}]e ndmio"stra.tLOn v;as perfect und theD make 
provieion for the City's requil'ome.nts. (langhtEr.) 

Mr. Baptista: ;rhe Hon. :Mr. Mehta laughs. "'-
Mr. Mehta: Several other people laugh (renewed laughter.) 

Mr. Baptista ul';;ed that there was no bettor opportunity than 
the present to I5how to the public they did not mean to shelve "llis 
question. 

Rao Bahadur Dhakji Cassinathji asked if there was nO) connec­
tion between the Water Engineer's letter and the Water Question 
why was there snch hurry in submitting it to the Corporhtion in 
an informal way. Unless they had the opinion of the superior 
officers no actioD could be taken upon it. There were a lot uf 
complaints about the water supply, and the Water Ellgineer 
fltated that if there were proper arra.ngements and his suLordi­
Dates had carried out orders, there would lIever have been any 
reason for complaints. They should know whethel· this was a 
fact or not. 

Mr. Kazi Kabiruddin supported the amendment. 
MI.". Aitken said he n.greed with almost e\'erything tha.t had 

been said about the importance of dealillg with the letter from 
the "Yater ~ngineer. He agreed with both sides. It was Baid 
that the \Yater Engineer attacked the gxeculive Engineer and 
the Commissioner and it Was also said that the W:\tt'r .Engineer 
had been attacked. These wero all reasons why the letter should 
be cODsidered. But the ollIy cOlluection he cOHld sea between 
tha.t letter and the other subjects UIl the agerJ(la was thut they 
were about water. They had got a report from the Water 
Committee dealing with the purity of Tulsi water and the ques­
tion of waste and suggesting remodies. They had got proposals 
put before them looking to the future. The letter of the Engineer 
gave certaiu reasolls for a state of things in the past. He could 
not see why they should mix up the Water Engineer's defence 
as to why he did not do things in the past with the question now 
before them as to what should be done in the futUre. 'rhe 
greater part of t.he Water Engineer's report. was taken up in 
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lI~ying that he and his predecessors put certain proposals c~n· 
Blstantly forward. Members had come there expressly to deal 
with this great water question and this letter came in their way. 
One of the objections to it was that it had not come through the 
proper channel. In Government service the way of dealing" with 
it in such an event would be by writting on the bottom returned 
for submission through the proper channel. 

Mr. Mehta = Wa can't do that: because the Commissioner 
Bubmitted it io us. 

Mr. Aitken: Then too much stress should not have been laid 
on that point. This matter, he added, did not cOllcern t.hem 
there and they should put it aside for the present. They had a. 
report from the Water Committee a.nd several resolutions on 
the paper, and if after meeting to discuss these things they went 
away after postponing the subject; he did not know what the 
public and ttbe newspapers would say. • 

Haji Yusn! Haji Ismail said the public would be disappointed 
if they did not deal with the question that. day. 

Dr. Bukhia' was surprised to hear gentlemen who usuaIIy 
Bupported discipline making remarks such as had bMn utterered. 
Europeans were, as a. rule, the best for descipline, but ill this 
matter they were not. 

Mr. McDonald: I would ask whether this is a. right and pro­
per thing? 

Mr. Kabraji while agreeing that the Water Engineer's report 
should be deferred did not see why they should put off the 
consideration of the other questions. The Engineer's report 
was unsympathetic and one ill which t.he fault-finding tendency 
prevailed. 

Mr. HormuBjee: Is Mr. Kabraji in order in discussing the 
report? 

Mr. Kabraji: No. (much laughter) I only submit that the 
report be sent back to the Water Engineer and that we proceed 
to consider the other report. 

The Hon. Mr. Mehtn in replying on the debate observed that 
it was common sense to ask that a report which dealt not only 
with the Water Depa.rtment and its deficiency, but also with 
quest.ion of maiDS, which was dea.lt with in the Water Com­
mittee's report, should be cOi: '1idered with thoso points. Were 
they to divide theBe matters up? He was afaid Mr. Lund had 
not read the letter of the Deputy Engineer whioh comprised 
various other matterB besides thoso connected with the admillis­
trtl.tion of the Departm~nt. Whal were they to do with these 
wa.tters ? 

Mr. Lund: Consider them when it comes forward again. 
Mr. Mehta said tbat members had not considered the papers 

before them when they raised objection to his proposal. 
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The Corporation would not be carried nway l)y any threats or 
&.ny intimidation of the pllbli~ or t.he press. (Hea.r. hear.) 'rhe 
only question before them was were they doing their duty. H6 
did Dot ca.re what the publio or the press might say to-morz:.ow 
if he was satisfied in his own conscience, that they were haVing 
this question discussed in a proper way. In askiug that the report 
of Mr. Bruce be deferred and the consiuerat.i011 of the other 
questions be procr.eded with, Mr. Lund hud forgotten that he 
(Mr. Mehta) had a notice of motion which taised' the question 
of the character of the wa.ter distribution. 'V ere they going' to 
deal with that notice without discussing the questions which Mr. 
Bruce ha.d 'raised l 

Mr. Kabraji: Tbat question can be alsc postponed (laughter.) 
Mr. Mehta: Oh, yes; I am perfectly prepo.red to see another 

member get up and say that the report of the 'Vater Committee 
be postponed on account of the question of mains. flo fur as the 
xnftins for bringing Tanss. Water to the existing res~rvoir ~he 
speaker stated that had already beeu decided, a resolutIOD havwg 
been passed on the subject. 

Mr. Cuffe: Are we on tho main question? 
Mr. Mehta: Mr. Cuffe referred to this matter himself. lIe 

sa.id you must discuss that question Ilnd now he pre vents me 
discussing it, Am I in order in discllssiug' it or not. 

The President; Perfectly in oreer (laugnter). 
}'fr. Mehta proceeding said he did not cODsider mnl'.h ahont 

tbe discoloured water which was supplied for a few days. The 
question WIlS a much larger oue und concerned '\Vaste. The 
Corporation had said that the application of meters for the 
prevention of waste wa.s not suitable to the ha.bits of the people 
of this city. It had always been the belief of tha De}J!l.rtment 
and he cl:.arged Mr. Harvey with obstinacy on this point that 
meters wo:.dd do the work. Hut they bad pointed ont alld Mr. 
Santo Crimp had poin ted out tha.t measures for the inspection and 
prevention of waste would be nearly as g'ood as the introduction 
of meterB. (IIear, hear). 'I'he charge tha.t he brought against 
the Water Department was that they had persistently refused; 
because they could not get what the.v asked. to employ the 
Inspection Stll11 the Corporation ha.d givell t.hem for the purpose 
of going into hou!!es and preventing waste. Tbat WIlS one ques­
tion which he would raise on Mr. Bruce's report and the report of 
the Uommittee. The attitude of the Corporation bad been absolute­
ly misrepresented in this matter, and it bad boen said over and 
over again in the much vaunted press that the Corporation bad 
refused to do anything. That was perfectly untrue. The posi­
tion of the Corporation hn.s been that while admitting that 
theoretica.lly the adoption of meters would be a good mensure 
it was uDsuited for a large native city like Bombay. Mr. Santo 
Crimp went into the question; it was perfectly true that he was 
inclined to 13ay introduce lIletera, but when he wen~ round thQ 
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nntive town and saw the habits of the people he said it would 
never do. In his report he told them that inspection and 
prevention of waste would do. He (Mr. Mehta) wellt against tile 
water administration, tbey had taken one view and persistently 
}leJd their hands and had not taken a measure which though it 
wonld not have fnlly stopped waste would have eOIl~iderably 
diminisbed it. Mr. Brnce had attacked his subordinates and his 
Impcl'iors; and if bis letter was so purely irrelevant to the other 
poillta as was stated why was MI'. Ernc€ in Bueh a hurry to brillg 
it forward on the very day when the subject of the water supply 
would be discussed. 

On 0. division being taken Mr. Lund's amendment was negatived 
and Mr. Mehta's Illotioll defeuinA' the consideration of the whole 
~I\biect on being pnt as a substantive proposition was carried witll 
ollly one active disselltient. 

The follo;'ing report of Dr. Cayley, the Divisional Health 
Officer, on tbe water supply for the month of June 1901, was 
c()llsidered by the Standing Committee 01 tbo Municipal Corpo­
ratiol1 on 17th July HJOI. 

The report stated :-" In the interval since the last re­
port was submitted, over 20 inches of rain have fallen, whicll 
have effectod a considerable improvement in the Vl'hnr and Tans&. 
water!', but only a slight improvel11ellt in the Tulsi water. 'fhe 
Vehar and Tallsa wnters are now both fairly /!,'ood potable waters, 
hut the Tllisi water. as delivered at the Malabar Hill Re~ervoir, 
still has a bad slllell and a dark yellow colour. At the instance 
of the Water Engineer several examinatiolls of tlie Tulsi water 
are made from samples takell--l trom the lake, 2 from different 
points ill the course of the main, Rnd iJ from the Inlet Reservoir 
at Malabar Hill. 'rhese examinations were made with the ohject 
of discovering, if possible, where the contamination of the Tulsi 
water, which cansed the change in tlle cololl r and the off~nsive 
smeil, had taken place. The smell which was most marked in the 
s!lDlple taken from the air cock at MaroIe, was the smell of de­
composing mattllr, and resembles the slllell of Hydrogen 811lphide. 
The change in the colour of the water was found to he due to iron 
which bad been dissolved (I'om the pipes. }'rom these examina­
tiOllS it was evident that the \vater was ueing contaminated while 
passing along the mnw, alld tiJat it was this contamination which 
had made the water so ofl'entive and of sllch a bad colour. 

Further eumillation of the pipes and pipe water were made by 
Water Engineer, and some samples of water from the pipe at 
MaroIs were suhu'itted to ulldel'siglled on 25th June, and /11110 

several small tins, ",hich were filled"with matters tnken from the 
interior of tho pipe at this place. 'l'uese matters were found to 
consist of pieces alld flakes of iron sOlDe as large as walnuts, 
which had evidenUy rusted away from the interior of the pipe. 
They were covered with a black i'limy mild, which had Ilo distinct 
smell of IIydrogen Sulphide. This black slimy matter was found 
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to eonaiat of a mi:du1'e or Sulphide of Iron 'Willi mnd and ot"lranlo 
debris. 1'be samples oC w~r takf[) from the pipe at thia spot 
a180 h.,' a distinot amelt of Hydrogen Sulphide. and the 8ame 
emell was noticed wben the 'Pipe was drst opeoed, .in order to 
take .the somples. When this slimy matter was :removed from 

"the .Jumps and lakes they were found to consist or rusty pieces 
of :iron which were very brittle and readily ornmbled to a 
powder between the fingers. It was apparen"t then that t.he ohief 
cause of the sIDell of decomposition in the Talsi waLer "" •• 
Hydrogen 81l1pbide gas, which had eitber been fOl'uted in the 
pipes or ilaci been int.roduced into them from outside. The 
yellow oolour. as previously stat.ed. waa due to the iron absorbed 
by tbe water from the rusted lining of the pipes. Material 
from tbe interior of the pipes was collected also from a point 
about 1-2 mile above Marole. The piecea here were found to 
be pieces of rUilted iron and they were not oove.>-ed with the 
black slimy mixture of Sulphide of Iron and mud. The only 
way in which I can account for the presence of this Hydrogen 
Snlphide gaa in the pipes is that the mud from the bed of the 
Tulsi Lake contaios some sulphur, and that, when this decomposed. 
in the pipe in tbe presence of the 100e8 :Bakes of Iron, Hydrogen 
Snlphide gas WIIoS formed, which combined with the iron to 
produce the Sulphide of Iron. 

This does not explain wby the fragments of iron, taken from 
the pipe 1·2 a mile above Marole, were not also cover" with 
Sulphide of Iron. The water from the lake itself had .. alight 
smell also, 80 it is extremely probable that the mud formic/!, 
t.he bed of the Lake contains some sulphur, which ia given off 
as Hydrogen Sulphide gOo! when decomposition oecurs in it. 
The only other explanation is that Hydrogen Sulphide gas gaiu8 
aCMSS to the water in the pjpe at Marola from outside. 

Colonel Weir in one of his reports records that a strong 
smell of Hydrogen Sulphide was noted one day on tbe flats 
80t the north of the bland of Bombay. Hydrogen Sulphide 
might similarly be given off from the soil in the neighbourhood 
of Ma.role, although this does not appear ever to have been 
noticed. Even if the presence of this gos bad been not.ed here 
J do not think it woald possibly find its way iDto the pipe, and 
even if it did, it would not be likely to enter in Buch qnantities 
80S to produce "he effeet tha.t. has been 1>bserved in the Tulsi 
water. it seems evident that the smen in the Tulsi water is 
caos9d by the decomposition in the main of sulphur containing 
JDud from the bed of the Lake, which had colleoted on the 
rusted fragments off the interior of the pipe, where Sulphide of 
iron has been formed which k.oeeps up the smell in the water. 
'l'he yellow colour of the water is undoubtedly due to the a.bsorp­
tion of iron !rODl the rusted interior of the pipe. A thorougb 
cleaning of the pipe with a remova.l of all loose piece. aud ftake. 
of iron eoated with .thUI. Ferrons Sulphide would aQdoubWly . 
bave a good etfec$ on ~e Tulai wa.ter and would DO' oAly , ,el 
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The bacteriological examinaticft, of the Tulsi water showed that 
a considerable reduction had taken place in the numbers of the 
hncteria present in the water. This bas been the result of the 
dilution of the water by the rain that has fallen during the past 
month. In the bacteriological examination of the Vehar water 
largoe nnmbers of vibrios were fonnd growing in the form of long 
spiral threads. This is the first time that these vibrios have 
been found to any '3xtent in any of the waters since September 
of last year. The effect of the rains bas been to reduce 
the numbel's of bacteria present in both the Tulsi and Vebnr 
waters. Thera bas 1I0t been much difference in tho TaIlSa. 
Water. As regards the characters of the individual bacteria. 
found, the most noticeable feature was the presence of a large 
number of vibrios in the Vehar water. Also in all the waters 
there WIlS a l6lal'ked absence of a clJromogenic bacteria which 
had been presen t in large numbel's in the dry weather." 

Sir Bhnlchandrn Krishna said that the city was at one time 
led to believe that it was ou account of the vegetable growth 
in the lake that the water was contaminated. 'l'bov were now 
illdebted to Dr. Cayley, who deserved best thanks for a.scertaill­
ing the real cause of the contamination, which was due to the 
presence of Hydrogen sulphite gas. 

The Municipal Commissioner (Mr. Sheppard) said that it 
was Dr. Turner, the Health Officer, whose attention was first 
drawn to the colour of the water and detected the presence 
of iron in it and who drew th9 attention of Dr. Cayley. 

Sir Bhalchundra Krishna said that it; was an advantage to 
have at the uead of the department all officer, WIlD bad a. 
thorongh knowledge of things and was a trained scitwtific man. 
'rllnnks were due tu Dr. 'l'urIler and Dr. Cayley for their report. 
The cleaning of the pipes would bring clear water into the City 
llexL year. The health Officer ought to try and find out whether 
the hydrogen sulphite gas was generated in any pal,ticular 
place and that it existed all along the pipe lino. If it was 
generated in the lake, then it must run all along the pipe 
line. 

Dr. Ismail Ja.n M ahomed said that thanks were doe to 
both Dr. Turner and Dr. Cayley for the light they had thrown 
in the matter. He desired t1) know if the presence of hydro­
gen sulphite rendered the water impure and unfit for drinking 
purposes and whether tha.t was the cause of the prevalence of 
d iarrlu:eo. in the city. He bad recen tIy seen two cases of 
guinea worms. which were extinct ever since the water had been 
brought down from Vehar by means of pipes. 

Dr. Dadachanji agreed with the former speakers in eom­
plementing Dr. 'l'urner, but he could not extend the sa.me 
amount of courtesy to DI'. Cayley. who was a.t one time of opinion 
that the otlenllive Llmell of the water was due to the loil of the 
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Jake being impregnated 'frith org»ic matter, but wbo haa DOW 
ohanged his opinion and said thant was due to incrustationi in 
the pipe line. The speaker asked why these pipes had Dot been 
cleaned with self cleaning scrapers. 

After some further discussion, on the motion of. Sir Bbal· 
chundra it has agreed that the Commissioner be requested to 
ask the Health Officer to report, whether the presence or hydro· 
gen sulphite was injurious to the health of those 1I'ho eon­
lumed the water. 

The water question was further disCDsssd at an adjourned 
meeting of tbe Corporation held on 25th July 1901, Mr. D. E. 
Wacha presiding. It had been ,decided that qnestionl'l in re· 
gard to the waler supply should be specially conl!idered at this 
meeting and there was an interested gatberiIlg "t members of 
the public. • 

The President intimated that copies of the resolutions passed 
at the meeting of ratepayers in regard to the meter Question 
bad been received. 

The Secretary (Mr. Wadya) having read thesA resolutions, 
the President proceeded to intimate the procedure to be fol1ow· 
ed in the discussion of the wa.ter question. He suggested that 
they shonld take a.ll the notices of motions on the agenda. 'in 
the shape of one comprehensive resolution. 

Mr. Mehta said they were going to consolidate the llIotions, 
but it W&8 at the same time desirable that everybody should have 
an opportunity of putting forward their view8. All the proposi­
tions would be taken at once and discussed, but when the time 
eame for Totiug, each part would be taken separately. 

Mr. Hormnsjee Vakil said members were not aware that the 
nObeas of motions had been consolidated. All the members had 
not signed the minutes and those who were not parties to them 
ought to have the right of beginning the discussion. Each side 
would thus have two innings . 
. The President said the procedure as laid down by Mr. Mehta. 

was quite correct. Everybody would have a right of speaking 
according to his lights, Mr Mehta's motion on the paper was 
really 'a very comprehensive one. embracing many things ioolu· 
ded in the several similar motions and he therefore asked Mr. 

, )lebia to move his proposition. 

Mr. Mehta said he considered this occasion to be of such,a 
charae1ier that one should not be tempted to make an oration. 
He was Dot going to approach the discussioll of this very 
important subject except in a very sober and practical manner; 
80 that the object they had at heart might be fully discussed ·and 
80me solution found for the difficulty in which tkey w~re placed. 
Re appealed to members to devote themselves to the eonsidera· 
tion of tbe real question beforo them irrespective -of all 
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extraneous And perlonal eonsiderations. It was their dut, to 
approach the subject with tq, single-minded purpose of seeing 
if they eould nnd a solution of toe dHJiault question which stared 
them in the face in regard to the Municipal administration of 
this Oity. The question was really not one of meters &8 unfor­
tunately it had been reduoed to, tbough of course meters would 
'Very largely enter into the discussion of the question. The real 
question was to find some mealls for the purpose of remedying 
the loud and jus~ complaints they were eOllst&ntly hearing from 
the ratepayers as to the insufficient and irregular supply of 
water. In the circumstances of the City of Bombay, with the 
system of house connections being introduced, water should be 
supplied to such an extent that there may he no difficnlty iu 
meeting the sanitary requirements of the City. It was ou the 
initiative of the City and Corpol'ation, and not on thai of the 
Executive Officers of tho Municipality that the ratepayers were 
subjected t<!an additional afld large expenditure for the pm'pose 
of securirlg a constant and full supply of wa.ter. He reviewed 
the development of the water aupply and the successive adoption 
of the Vehar. Tulsi and Tanss. lakes as sources of supply. It 
was at very heavy cost that they brought in that large supply 
from Tansa, which ena.bles the City to ta.ke credit for ha.ving 
one of the most magnificent water supplies in the world and 
they ought to try their best to find remedies for the oomplaints 
which were now made. He ha.d been very much disappointed 
to see that in the deliberations on a question of this difficnlt. 
character the members of the Corporation had not got the 
assistance they should have got from the public press. They 
bad bad articles abusing them to a certain extent; perho.ps 
abusing was too strong a word, but coming down upon them. 
It was intimated that they did cot take a. particular view a.nd 
ought to be turned out; tuat was the way in whioh one of the 
leading Anglo-Indian papers had referred to this question. He 
aUached great weight to public opinion and Le was glad to ha.ve 
the resolutions from the public meeting hut there again he wall 
disappointed. He would like to have seen arguments advanced 
at that meeting that would have strengthened his opinion that 
meters should no~ be introduced in the City. Instead of that he 
fOUDd that the prinoipal speaker had a.bsolntely given away the 
whole case. He wall horrified to find that after a very long 
speech the gentleman oame to this elld: .. Put your meters in 
but only charge us our aS~B8meut r!Lte." The burden of the 
speech was" ha.ve your meteu but doc'f; charge us more than 
the preeen6 usessment Eato." _ 

Mr. Hormusjeit Vakil asked that the passage in the speech 
sbould be read. 

lt1.r. Mehta read from the speeoh as r.epoded in a vernacular 
paper. 

Mr. Bu~ uked- if it wu in ordft to refer to what ~ook 
,!aoo M tile r~.ren' meetiu~ ? 
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The President: The resolutions of the ratepayers' meeting­
are before us and it is perfectly in order. 

Mr. Mehta proceeding said h6 believed some ratepayers' re­
presentatives were at that mE'oeting alld a gentlemILll got up and 
eaid if they didn't hold the opinion he was fletting forth they 
should resign their seats. He sLould have told 7.hern to go to 
their cOlistitue:lts, explain their views and jf the voters were 
not satisfied with the explanation give them an opportunity of 
electing some body else who repre~ellted the votel'fi' views. The 
speakers at the Ratepayers' meeting had tlUpplied arguments to 
strellgthen the hands of their opponents. The ~elltleman who 
made the remark jnst quoted also said that lie was acquainted 
with most European towns and in no civilized city was tuo 
meter system in troduced. 

Mr. S. C. Dhondy interrupting observed that they (lid not object 
to the 8xDeriment with meters if it was done at the cost of the 
Corporatlon aDd not at the expense of the public. 

Mr. Mehta: If members believe that, and that we are not to 
charge more than four per cent. on the assessment, tLen the dif­
ficulty can be met. There appeared, he said. to Le a mis­
apprehension. No Municipal officer had snggested that meters 
should be introduced in the whole city, but only in one ward. 
There never had been a proposal for the metering of the whole 
city for a long t:'me to come. Mr. Snow alld ~h-. Tomlinson 
:pointEd out that it would take a long time for the metering of 
one ward to bo carried out. At the public meeting the real 
point was never grappled with. Nobody BEoemed to have COlJ­

sidered the question from the poi~t of view which Mr. hlurzbaa 
presented and which Mr. Snow afterwards adopted. Mr. Murz­
ban pointed out that if they were going to introduce meters 
their rates of charge must be radically altered. Very great and 
right stress was laid upon tU8 poirlt thut the natives of India 
are of so thrifty a character that if they had to pay more they 
would not take sufficient water for purposes of cleanliness. But 
it must be also borne in mind that in Mr. Snow's repOl·t there 
was a remedy fol' that evil. The system recommended was that 
in the first instance there must be a minimum charge for a 
certain quantity of water which everybody must take, sufficient 
for all normal purposes. 'l'hu.t quantity was calculated a; 
tweoty ga1looR per head; that quuutity every body is boulld to 
pay for, and therefore eVHybody will Llke it. ·What was the 
use therefore of Baying that the people would lIot take sufficiout 
water for sanitn-ry purposes when thoso who proposed the meter 
scheme had already met that difficulty. 

The great fear was that the proposal to adopt meters WB S a­
way of getting additional revenue out of the ratepayers. 'l'hai 
was partly true and partly iucorrect so far as the officials were 
,0.ll.Qerlled. .But i$ WWI futuely iDQOUeQt 10 far "'. tbe report o{ 
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the Water Committee waS eoncerned. It had never entered 
their minds to discuss the matter from the point of vi£:w or 
revellu-e. The law prohibited the Corporation making a. pront 
out of their waler revenue. :Mr. Hurvey proposed to raise the 
water tax, but the Standing Committee th,'ew out the proposal. 
'J'he object of the Water Committee, in recommending the experi­
ment with meters \.Vas oilly to ascertain if the different views 
abuut wastage of water cOl1ld be reconciled by information 
obtainable by the experiment. It was stated that the Corpol'a­
tion were bound to go by the opinions of their experts. 'l'here 
was a time when Le held such a view but he said now that the 
Corporation was not to be bound haud and foot to exp~rt!'l. The 
Corporation were in a very unenviable position in regard to 
expert advice for whether they followed it or not, they were 
made the scapegoat. Tile City had suffered not a little from 
following th, opinions of experts, alld as instances in point he 
referred to the sewage outfall. the flats and the adoption of the 
European pllottern of house o~nnectiolls. But was it correct that 
aU expert advice ha.d been on the side of the introduction of 
meters? Mr. Santo Crimp, who had all the materials before 
him including Mr, Tomlinson's reports and had Mr, Murzban 
at one ear, and Mr. Bruce at tbe other, did not say that meters 
were absolutely necessary. He said" although it may appear 
paradoXical, there may be less waste with a constant supply than 
witlJ ao intermittent supply, ueoQ.llse an efficient system of waste 

. prevention is a necessary consequence of a. consta.nt supply." 
He (Mr. Mehta) was quite prepa.red to admit thero WIlS a oertain 
amount of up-gligenc~:in the use of water ta.ps , but it water was 
sent to houses iii the I1ight surely nolJorty would expect working 
people to sit up waiting for the wu.ter (Hear, hear). Mr. Santo 
Crimp said that given a cOIlslant supply with an aci.~quate staff for 
prevention of waste, household meters would not be necessary_ 
(Hear, hear). 1t had however to be considered tba~ tile waste 
prevention staff would bave to enter houses and migbt Doli a. 
great deal of harassment and oppression be alJeged 1 (Certainly) 
Mr. Harvey dwelt 011 that, but be (Mr. Mehta) agreed with Mr. 
Ballto Crimp in tlliokillg that a. practical method of dealing with 
the difficulty could be devised. M['. Santo Crimp aumitted thB Ii 
the Lous~held meter system was the most effective method of 
checking waste-(Hear, hellr),-but did it follow that they 
should lutroduce it. Due Rtroog argument 81raiut its illtro­
duction, unless absolutely nec":!ssary, Was the ;ost. Mr. SHOW 
calculated that it would requil'e lis. 42,000 to meter a sectioll 
of BLuleswar ward with a popUlation of 3~,863. On that basis, 
the cost for the whole city would ' be something like fifteen laki.ls 
of ruptlee, wbicil Oil tbd estimated life of a. meter would have to 
be renewed every twenty-five years, uuless they prOVided a. 
Binking fund. The necesrsary staff would cost ];(.8. 3,769 per 
"unum. 

Dr. Sukhia pointed out tha.t Mr. TomllDlon stated 'tha.t to 




