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18t May 1889, Nos. 1326, 1327 W., PusLic WoRKs.

GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Buildings and Roads.
Military Works.

Reap—again the following paper :—
G.0., dated 16th July 1888, No. 2147 W., Public Works.
Note by the Chief Iingineer, Public Works Department, dated 7th July 1888.
Order—dated 16th July 1888, No. 2147 W., Public Works.

The investigations made of late years with the object of obtaining a pure water-
supply for the troops stationed at Bangalore having failed to produce an efficient and
economical scheme, the Government resolved to offer a reward of Rs. 1,000 for the
best essay on the subject on the conditions specified in the notification published in
the Fort St. George Guzelte of the 1st November 1887 and subsequent issues, the
award being left to the Chief Engineer, Public Works Department.

2. A number of essays have been received in compliance with this invitation,
and have been carefully examined by the Chief Engineer, who awards the prize to
Mr. Standish Lee, Sanitary Engineer, Mysore. The sum of Rs. 1,000 will accord-
ingly be paid to Mr. Lee by the Executive Engineer at Bangalore, and will be
adjusted against Military Works under instructions from the Examiner, Publie
Works Accounts.

3. The essay submitted by Mr. A. H. Garratt, Executive Engineer, Bellary, is,
in the opinion of the Chief Engineer, a very good one, and does him great credit.
The essay of Mr. S. Tomlinson, Deputy Chief Engineer, Bombay Water Works,
is also, in Colonel Hasted’s opinion, a very creditable paper. Both these essays came
near to winning the prize.

4, A copy of these Proceedings will be published in three successive issues of
the Fort St. George Gazelte for the information of competitors.

(True Extract.) &

(Signed) J. 0. HASTED, Colonel, R.E.,
Secretary to Govt., P.W.D,

Reap—also the following papers :—

From Sir H. N. D. PRENDERGAST, k.c.s., V.C., Officiating Resident in Mysore,
to the Chief Secretary to the Government of Madras, dated Bangalore, 22nd
December 1888, No. 4366/:

I have the honor, with reference to your letter No. 479, Political Department,

dated 14th July 1888, to forward copies
of a letter * from the Dewan, and of a
memorandum by the Secretary to Govern-
ment, Public Works Department, Mysore, on the subject of Colonel Hasted’s note on
the Bangalore water-supply.

* No. 19, dated 3rd December 1888.
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2. T am of opinion that Sankey’s reservoir is capable of impro i
! vement,

might be far more useful than at present, and there is no doubtpthat v:;e’rsforotxh;xa:}::
Hebbal tank can be raised to supplement the supply for the civil and military station
and the garrison, or that a supply for the civil and military station and troops can be

pumped from one of the tanks near the head of the Pennakini river, or that a good °

supply, far more to be relied on than any of the above, can be i

gutta tank in. the Arkavathy valley ; but the object of éhe Mgdrzgaggvégng:n?:::?:
to be to obtain the purest water available for the troops at a moderate eost, and ;
think that the cleanest source of supply within ten miles of the barracksl 18 the strt’aaﬁl t
an affluent of the Arkavathy river, that might conveniently be impounded t?l,
5th milestone on the Mdgadi road. st B

3. Mr. Larminie has been deputed to examine the proj ini
from the Arkavathy and Pennakilr)li valleys ; when his Fepiifss ;io:eo}’zltlaeml;ig Wa}er
ascertaining which project is capable of giving the needful supply at the (;ius ot
rate, it will be possible to determine whether one reservoir should supply th :apeSt
and the civil and military station, or the troops and the pettah, or It)lzl)eyt 6 ot
both station and pettah. : ik

4, When a project has been selected for execution, it will be a fit ti

2 ; tt
the respective rights of the Government of India and (’)f the Governmergznzftgisetﬂe
to the water in Sankey’s reservoir. . ysore

EnNcLOSURES.

From K. SHESHADRI IYER, Esq, c.s1., Dewan of Mysor : :
dated Mysore, 3rd December 1888): Ngf ltg()). the Resident in Mysore,
Tn reply to your office letter No. 2448/288 of the 18th July 1888, forwardi . .
of His Highness the Maharajah’s Government, copy of a n)(;te by the gﬁé?’(’ié:oﬁf - O%m("n
‘Works Department, Madras, on the subject of the water-supply of Bangalore, I hiv iﬁ, hubho
to forward herewith, for your information, copy of a note thereon by the Superir,l tendine Ee onor
of Mysore, which gives expression generally to the views entertained by the Durb g Lingineer
the merits of the various schemes proposed. ar regarding

9. T fully agree with Colonel Hasted in his opinion that Sankey’s reservoi :
a pure supply so long as the rifle ranges remain in their presen’cypositiﬂoexfv g;rtizznﬁg;dcor}tam
basin. Their removal, I would add, appears equally necessary, whether the reservoir FA to she
to supply the pettah or cantonment. But this reservoir by itself is, in my opinion uitln_ en uf?id
cient for the supply of the pettah. Colonel Hasted (in para. 22) estimates that it 3i11 Zumsl .
population of 50,000 at 4 gallons a day. Experience in the Mysore city, where onl PP fy a
" fountains have yet been erected, goes to show that about 6} gallons would be the lowy :- ew
per head which any proper water-supply scheme should provide for. The Durbar are :,slr "g:lte
carrying out some works intended for a supply to a part of the pettah by means of the 1 i”' y
from Sankey’s reservoir. The supply thus obtained has to be considerably supplement edel!:e fage
a snitable scheme for the pettah can be worked out. Both by reason of proximity and the 1 ore
lift required, the Mégadi valley is more appropriate for the supply of the pettah than tha: ?w}e:r
pivil and military station, but the Durbar will refrain from any further investigatio Of the
capabilities of this valley fqr_ ?he pettah supply until some definite decision is arri%ed altl'g :}h;e
British Government as to utilizing it for the civil and military station and the troops y the

3. On the subject of the use to which Sankey’s reservoir is to be put,- :

to the observations in Mysore ?ublic Works Department Secretary’s lgtte’r {ohg‘;:i;(;tnhtui{g tpdadd
No. 1548/268, dated 14th April 1888, nor do T consider it necessary in this place to ref es; el;:'
very unreasonable views entertained by the station municipality on this subject Theeli) 0 {) )
will gladly agree to any arrangement which is convenient to the British Govel:nment l'i‘rhm.
would gladly have the full use of this reservoir 80 as to be able to utilize it for the partial ‘iy
of the pettah, and in that way obtain some return, however small, for the large capital sun;u-pp.y
Or, if the British Government prefers to utilize it for the supply of the troops and the staﬁm it.
accordance with the original object of its construetion, then in that case the Durbar W?ﬁx }1:;
satisfied with receiving some moderate return therefrom, as contemplated in the orders of th
Government of India in letter No. 884 C., dated 25th June 1869. o t&e

4, Under such circumstances it appears to be somewhat premature now to di
question of any exchange as between this reservoir and the Magadi valley, whgch f': 1::20:23
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by Colonel Hasted in para. 22 of his note, and I have only to add that the Durbar will offer
every facility in their power for the investigation and execution of the Mégadi valley or any
other scheme by the British Government.

——

NOTE.

The Chief Engineer’s note on the Bangalore water-supply deals with the several essays
submitted in response to the notification of the Madras Government offering a premium for
the best solution of the water difficulty. In so far as Colonel Hasted’s recommendations affect
Mysore, I have to offer the following remarks.

9. The first point requiring consideration and settlement is the right to SBankey’s tank,
the subject of paras. 2, 3, 4 and 5 of Colonel Hasted’s memorandum. In my note of 14th April
18%8, I endeavoured to explain, so far as I could, the position of the Mysore Government in regard
to this tank, my remarks concerning which appear to me still to hold good. Colonel Hasted
observes, however, that whilst the expenditure by the Mysore Government of nearly 53 lakhs
on the works constitutes a decided claim on their part to the tank-Supply, the contention of the
municipality that the surplus revenues of Bangalore may be assumed to have met the expen-
diture should not be lost sight of. In disposing of this argument it must not, I think, be
forgotten that prior to the rendition the surplus revenues of the province as a whole were

iven to the Public Works generally, according to the necessities of the various claims and in
the order of their relative importance, and the net result of this expenditure of the surplus
revenue was, in consequence of the famine, a State debt of 80 lakhs at the rendition. It is
not unreasonable for me to infer that, had the Oopparhully water-supply scheme never been |
attempted, either this debt would have stood at
® This should be 80. 74} lakhs, instead of 90,* or that the 5§ lakhs
spent thereon would have gone to other works
from which the Mysore State would now be deriving a direct benefit ; or, had t-l}e scheme
roved a sucecess, the Municipality and the Military Department would now be paying to the
Mysore Government a moderate percentage on the outlay incurred. As it is, not only does
the burden of the outlay rest on Mysore, but the municipality elaim sole right and title to the
results of that outlay and decline to meet any charges whatever therefor. However, an early
settlement of this question is most desirable. As matters now stand, the Public Works Depart-
ment of Mysore are hampered by the rival claims of station. and pettah and have to incur an
annual outlay on the maintenance of its feeders, without being able, at same time, to improve
them in any way. ) :

3. I may note here an error in para. 4 of the memorandum, into which Colonel Hasted has
apparently inadvertently fallen, as regards the possible reduction qf loss by lea:ka.ge. I.t was
to 16 million cubic feet, not to a mean between 12} and 15 million, that Major Kensington
thought, might be reduced the loss from evaporation and leakage combined, which General

Mullins computed to be 203 million cubic feet.

4. As regards the merits or demerits of General Fischer’s Hgbbal scheme and Mr. Standish
Tee’s Magadi road valley scheme, I have already submitted brief notes embodying my views.
Both these involve the cession of land appertaining to Mysore, but until it is decided finally
whether one or other of them is to be taken up, the question of compensation need not be

worked out.

: ds the second Pennakini drainage scheme, Major Kensington’s, I have not had
the of;) ()Ar:u!:;gt;r of going into it carefully, buﬁhave personally expressed to Colonel Hasted
what f thought about it. I agree in his remarks thereon, paras. 13, 14 and 15. I doubt
whether on this scheme being thoroughly worked out it will have any special advantages over a
modified project for the Hebbal tank. Here again compensation would be a serious element,
and the interference with the supply of other tanks will have to be considered.

" [he only other point in the papers in which Mysore is directly interested is the decision
of C(?lonl;llleH:sty;d, reoolx)'ded in his Pai’):. 22, that the troops and the civil and military station
should receive their supply from the Mégadi road valley, Sankey’s tank being left for the

supply of the pettah. he MAgadi road valley, it is clear, is the most suitable place for the

he pettah, and this being the case and Sankey’s tank not affording an ample supply,
;‘(l)gvglv);: :uchp‘:e may improve it, 1gt is not obvious why the pettah should relinquish its anma
to this valley in favor of the civil and military station. The troops only might certainly draw
their supply from this valley without detriment to the pettah, and if the Mégadi road reservoir
is to be construeted, it might be utilised for the troops and the pettah, not for the troo and the
civil and military station, the cost being borne by the Military Department and the Pettah
Municipality, in the Pmportion of the gﬁmntlty of water drawn off by each. I preeume the
Peottah Corporation will not object to such an arrangement, and will be prepnrod to meet their

~ ghare of the outlay necessary.
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7. The proposal that the rights to Sankey’
; y’s tank should be a set- i
the Mé‘ga}:il road va.lle‘y by l\’tIysore for less than the actual value S? t(l).lﬂe‘ ilagl']&(inis;c }:::d]g*r uan tf :
:):i(:;das tT Iﬁi stl‘ieo utl(z1 }‘;ax;l;ey sltm;kt stanlcil!s on L%rounds altogether apart from the questiz)n ngg
T : uivalent to makin sor o A
have paid already without obtaining therefro%n mfy agea)ﬁZt;n r(:t‘?lrflf)r et

8. If what I have advanced above meet with a :
be the construction of a service reservoir near the pIe)gc)tr:}Zil(; lgzesﬁg?ﬁgzltgr: i v‘:})rkeﬁ ; ut would
va.lley with water sufficient for 50,000 people, minus what can be sent downri]'; leQ kga’d s
plus 60,000 gallons for the troops. The cost of this to be borne by the M'quc]f1 uu} s St
and the Pettah Municipality in the proportion of the water given to ealcil dry'l‘hieelff“itlrilt]::yt

Department would then set up their Ulso i
L A or engines, pum 1
srom the above service cistern to the service cistégrns in Izhe ﬁz’rr?:égsmams . o

BANGALORE, (Signed)

27th July 1588, C. BOWEN, R.E,

Supg. Engineer, Mysore P.W.D.

: Transferred to the Public Works Department..
(Signed) J. F. PRICE,

9th January 1889.
y Chief Secretary.

e e

Rerort by J. C. LARMINIE, Esq., dated 2nd February 1889

Report to accompany lhe estimate for Water-supply to the Cantonment and

and to the estimate for supply to the Garrison alone G(Irris?n A ot

In accordance with No. 3 reference, instructions were given
of two schemes for
References. to Bangalore.
(1) Letter from the Government of India,

No. 1182 M.W., of 14th June 1887,
recorded in G.0., No. 1924 W., of 18th

for the investigation
the supply of water

First, that
proposed by Mr. Tee, t
whose essay was awarded the rewarzl o(;

Rs. 1,000 (ref
July 1887. ) (reference No. 2), and se
(2) 6.0, No. 2810 W., of 20th October 1887. that proposed by Major Kcr;singtosl:cond,
(3) Chief Engineer’s note printed with G.0., 2. The instructions A

No 2480 W.—A, of 14th August 1888.
(4) Chief Engineer’s note printed with G.0.,
No. 25 W., of 8th January 1889.

general, and were to the effe
item composing the estima
gone 1nto in minute
g ks s carefully estimated for,
. Accordingly, some time was devoted to consi i .
view, of each detail. Mr. Lee’s, commonly called the ﬁlzgzgfgéagomh évery point of
most promising, was first taken in hand, scheme, being the

4. The country was carefully examined to secure the best si
also for the best and most economical line for the supply main
endeavours were made to obtain further data regarding rainfall an

5. Some time was also devoted to the preparation of :
with levels and contours of the proposed Mégadip road 're:ser\a'loifx‘?l lgli{eaccgrate ¢ upbis)
of the masonry dam was made out in detail. ’ and the design

6. According to somewhat modified instructions received in Dece

mate estimates, to :
1ates, to admit of g ¢ :

of the various schemes, b e L

in the first i were considered
been understood that sketch-plans and estimates were onlll;t:::ﬁj rt;ufﬁelent. Had it

have been done much sooner ; as it is, the projects ar ured, the work could
two months mentioned (referencq No., 4). pngever ?tI;:vlzos;ebdmﬁ:g tﬁ?ell Within @he
has been devoted to minor detail will be of value hereafter; for Ofet }Iune which
herowith su_bx’mtted_, that for the Mégadi road scheme has been repa: de' eslmates
erable detail,! and is believed to be a very close approximation of IV)Vh:Et It'(li n consid-
be expected to cost. e work may

ct that every
tes was to be
detail and most

te for the dam, as

to Bangalore, and
d run-off,

mber, approxi.
Reference No. 4.
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7. Tothe Nagavaram scheme, that for the Hebbal tank, and for the smaller scheme
for the gatrison supply (instructions regarding the two latter received in December
last) it has not been possible to devote so much attention. The surveys and estimates
are, however, believed to be close approximations.

8. The accompanying comparative statement gives the leading features of the

geveral schemes and their estimated cost. "Each scheme will now be reviewed in

: detail. They have all been based on the

same general data as laid down in the

: Chief Engineer’s note, and regarding
which a few observations may, it is hoped, be permitted (zide paras. 12 to 18).

9. The more correct name for this scheme would be Maligal, near which village *

; it is proposed to construct the reservoir.

The catchment area of 9 square miles (as

* measured on the Topographical Survey,

wide sheets 42 and 63) extends 3.miles to the north and 1 mile to the south of, 2 miles

of the road from Bangalore to Mdgadi (41 to 63 miles). .

10. In every particular except cost, it is by far the most promising of the three

schemes investigated for the supply of the cantonment and garrison. But, provided

a scheme is admitted to be promising in other particulars, the mere question of even

Reference No. 4.

' Mégadi road or Maligal scheme.

* o fow additional lakhs to the cost should not, it is thought, weigh much against it.

The comparative statement shows the small additional quantity of waterf (some 20
M.C. féet extra for a year’s supply) which has to be' stored to provide for loss from
evaporation, leakage, &c., owing to the favorable conformation of the reservoir site,
a narrow deep valley, the area of waterspread at F.8.L. being 85 acres.

Advantages of Maligal scheme. 11. The Otth' advantages are—

(1) The whole of the catchment may be considered free.

(2) Probably not more than one-sixth of the area is at present under culti-
vation ; there is, however,a growing tendency to extend it, chiefly
casuarina plantations ; so the Mysore authorities have been_requested
to check its further extension for the present. B

(3) The catchment area chiefly consists of steep, bare lateritic hills, from
which * personal observation showed that even moderate showers are
very quickly run off (wide also para. 18 of Chief Engineer’s note, refer-
ence No. 3). In this connection also vide paras. 17 to 19 regarding
percentage of run-off. - : s

(4) Analysis of the water taken from the stream under unfavorable circum-

. stances—shortly after a flood—shows it to be remarkably pure, and
_ the accompanying table compares it with water from the other
sources, as also with that now pumped up for the use of the Bangalore
garrison. Even in the driest season there is, it is stated, a small
stream of pure water always flowing. % _

(5) A supply for more than onme year can be more advantageously stored

here than elsewhere,

12. Regatding the quan!ity of waterto be stored, 7.c., 40 M.C. feet or only one

; year’s supply. As a comparison between_
Quantity of water to be stored and run-off the various schemes, it may suffice to

estimate for storing this quantity ; but it
i is considered that with only one year’s
supply in store a bad season or two cannot possibly be tided over.

13. The minimum supply, 7 M.C. feet per square mile of catchment, which
according to the accepted Mysore data might always, it was thought, be expected to
flow off, cannot, it is now found, be counted on as a certainty. by

catchment area.

‘ ' 5\ &
* Situated about one mile below the bridge over the stream at furlong stone (*;-\on the Mégadi road.

+40 M.C.F. required for supply of the cantonment and garrison, so 60 M.C.F, must be stored for a year'’s supply

st
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" 14. Seven M.C. feet means 3-0I inches of rain run-off each square mile,

: : Taking 17" as the lowest rainfall, 3-01”

Espericnce of 2nd November last. Light would be almost 18 per cent. of that total
continuous rain 5 inches in 24 hours. Per- fall, while there is abundant evidence to
centage received by Sankey’s tank 13 per show that, to obtain so high a percentage,
cent. : : thefall must be in sharp heavy showers.

. . ~ Everything depends on the character! of
the rainfall. 1In the course of only an average year’s fall (36 inches) provided that

some of the falls come down in quick heavy bursts, the 18 per cent. might safely be

counted on, while light continuous rain, although the 24 hours’ fall might be high,

would yield a much smaller percentage.

15. The lighter the annual rainfall the smaller and fewer are the chances of
obtaining heavy showers of short duration, so that in a season of minimum fall it may
happen, and very probably will, that the »un-off, instead of being 7 M.C. feet per
square mile, will be almost #il. (This it is known on the best authority has already
beén experienced at the Mysore water works.) Consequently how essential would it
not seem to store as large a supply as can consistently be done ?

16. Two and even three years’ supply have been advoeated.

x : Al ) The report
have during these investigations from time to time been s P Sk

ubmitted regarding the

Midgadi road scheme advocated the storing of 11 years’ supply (60 M.C. feet), which *

. : 2
requires, allowing for waste, evaporation, &c., as near as can be 100 M.C. feet in the
reservoir (vide table of consumption and waste). _ T

17. That this quantity can be impounded in an avera
question. The Mysore data gives 11 M.C. feet per square mjl
* as deduced from Sankey’s tank, a most unfavorable catehn(llent. stenoatidﬂils I‘)‘::;'a{eg

of Chief Engineer’ *
* Reference No. 3. of the M éga%i roa(si note,* the run-o

ge year is hardly open to

catchment must be

~ higher, and observations i
2 e 3 p : made during the
course of these investigations give the following approximate results, 8

18. During the period 11th September to 2nd October ]
certain selected showers was 6'4 inches. This fall oyer theezatgiggxl: tt(ft]{:l s frolm
81 square miles) means 10663 M.C. feet, (taken as only
The quantity that passed down the stream was approximately computed to be
42'11 T M.C. feet jior: = 04 or 40 Dot
cent. average, ivi
Batf o ingh illIndwldual falls gave for

. 13 hours (after o ;
eriod of draught) 3 per cent. - Even on this occasio 2 r a long
ﬁalf an hour after the rain commenced. i, the stream began to increase

t+ Sufficient for a year’s consumption.

Fora2 imchfall ... . ... . o 4L Pxnggm.

i T N R S s

B b Qen Sl bac simag Boihyus gt

| » b5 D Lvel 7 R we 30 Catchment by this

- All these were falls of short duration from 11 to 3dhours o Vol .
19. But although the data is admittedly very 5 : i

‘show what may be expected in an’average year.ry Tpg ?:alrmaufé Still it snficas o

however, under the average, as the total fall was only 34 G

20. To impound 1} years’ supply, 100 M.(. § inches, :

. 2 4 > O t A . ; :
off the' 9 square miles of Mdgadi road Jatohment, ores " ;}i{? éncgfs of rainemust run-
year’s fall. Per cent. of an average

21. The dam, to impound. this quantity, should be 01 fe

”
»
»

S
S o

et higher than that for

3 one year’
¢ 2,.;‘3’370. se:ti}c; ‘:31' salililpply 1OW estimated for (see
1,92,740, etailed eutiman ® (2dikional cost, ag per
R : b, estimate, for g masonry z;nd con-
77,630 , m for the fy]] width of this secti
_ would be Rg, 77,630. + section

i -
I ——

g
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22. The advantages of the scheme are detailed in para. 11. The chief dis-

: advantage will now be alluded to: it is

Disadvantage. that the run-off being so very quick the

water, even in small freshes, comes down

highly charged with silt. Tt is consequently proposed not to draw off water below

13 feet above bed of stream at site of dam (level 33-48 on survey), thps utilizing a

Jength of the river bed as a silt trap ; with a view to keep this clear it is proposed to

lace two of more 3-foot iron pipe scouring sluices worked by equilibrium valves in

the foot of the dam, and a special design for these valves has been partly worked out.
But even with all possible precautions it is feared that silting up will go on.

93. Messrs. Richardson and Cruddas, the well-known Engineering firm of
Bombay, have taken considerable trouble

Pumping engines. in furnishing particulars and ‘cost of the

best deseription of pumps and engines to

work against the heavy heads involved in the three schemes, that of Mdgadi road
being g?eatest. The heads in each case have been deduged as follows, M4gadi road

being.taken as an example :— .

Top water-level in settling ponds ... k< 3,09(?_‘0 M.S.L.
Lowest off-take at reservoir o 2,741:71

Actual lift ... 34829 feet.

Pumps can be placed 25" above draw-off ... 25
' ' 323

Head allowed to overcome friction in supply main to
Bangalore at 6 per mile ... i 33

R

Total head to pump against 356 feet.

_ Tt was specified that the pumips should be able to throw up a week’s supply
in siz?:Ada}I's ::fa:wglve hours, or at the rate of 66,640 gallons per hour.

' is work Messrs. Richardson and Cruddas recommend three sets of
ok i,?ess' 5:;;:1 1:,nvcgo’boilers, any two of which working together shall work up to the
reguire(’i qua.ntity, leaving a third (engine, pumps and boiler) in reserve.

926, They recommend direct acting, compound condensing engines and pumps.

High ‘pressure steam cylinder " ..« 21 inches diameter,

Btk 3
0 1105 , f .
{ﬁ;g:isguinches ks 12 ,, diameter, and

Lancashire boilers each of 35 HP nominal.
’fheir ostimate for three sets of the above delivered in Bangalore is Rs. 53,000.

: bined pump and engine can be obtained from the wood-
cut af 7'agi%{:d:fal;[):s:lls€.’ lgg(lzrlllardson?anderm.idas’ catalogue. « The woodecut, however,l
Noon nlt))t represent a compound engine. Iti’ls extremely compaet, each pump and
engine only occupying & space of 28 X o A so the three pumps can be arranged

longside*in a Toom measuring about 48’ X 3 3 These pumps are made for lifts from
350 to 1,500 feet for quantities of water from 3,000 to 50,000 gallons per hour,

. . . ‘
oo of Rs. 12,000 has been made for engine and boiler houses.
Ad 281 ea& g:i();::t]: nhatg not been’ made out, as one amounting to Rs. 9,260, based on
veryetlailbemle rates. was framed in connection with the Agram tank scheme ; rather
)

e Asatamidatiag will b required in this instance, for which the extﬂ Rs. 2,940 -

will be sufficient provision. :
k 99. The Agram tank scheme estimate for quarters, Rs, 14,000, has also been

! ‘sion is made therein for quxizte!‘s for one European Engineer and two.
%d$£at§gah %zo‘glzl::sifnmdrivers, for native_ stokers, and for a store-room and office, the

by a wall, &e. At Miégadi road (Maligal) a good site for the
Xfﬂ&r:‘ﬁiuﬁ’f Zi tﬁ'e hill-toi) above the right end of the dam. .

SRR .. g
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© 80. Asin Maligal reservoir with one year’s supply stored there will be 31} feet

difference of level between highest and

. Site for engines and pumps. lowest water-levels, and as pumps cannot

: __ be placed more than about 25 feet above

the lowest level to be pumped from to avoid the necessity of placing the pumps below
engine level, it has been decided to place the pumps in rear of the dam: the site

marked on the survey will be a suitable one. Although perhaps not so safe as if
placed above the dam and above M.W.L., the arrangement admits of the ‘cheaper and
more compact form of engine described. .

31.. To store one year’s supply a dam 45 feet above present bed of stream at th
_ proposed site will be required. At the
Dam of masonry and concrete. centre section a height of 501 feet has

been allowed for ; the cross section of th
valley at site shows the various levels of foundations propo,sed ; they ::el(;)xll'o({)alt)l;

lower than will be found necessary.

32. The site.selected is a little higher up the stream thén i
Mr. Lee. At the latter, the line of strike of theI;‘ocks, with all the ]glf::s laxgﬁiiirsg
are parallel to the axis of the stream, while higher up the line of strike is pr en-
dicular to the river, and the bed of rock is much harder and sounder as far aspgg; be
judged by gullies, trial pits and other indications. This bed of rock extends all over
the valley at no great depth. .

33. Taking the Bhim Tal dam near Naini Tal as a prec it i
form this dam of two outer skins or walls of coursed rubﬁle iel(li ilé:;u::xtl sﬂf&?&ﬁﬁ
obviating the necessity for supporting planking when carrying up the ek
hearting of the dam. It was intended to use Portland cement for the entire mass of
concrete, but the Chief -Engineer being of opinion that an outer casing of cement
concrete would be sufficient, the estimate has been framed accordingly, allowing for
the rubble casing in front and rear, and a thickness of 2 feet of the co’ncret;e 'ingrear

of the front rubble face to be in cement mortar., The remainder of the concrete to be -

of ordinary lime mortar. The additional cost of the dam, laying all the concrete

. : in cement, would be Rs. 77,353.*  Pro-
3993 at Re. 24, the difference of rates for bably a lighter section than has been

cement and lime concrete. estimated for near the flanks would .

suffice.

84, A diagram showing the section of the dam with theburves of
a table of weights and pressures. and also the required dimensions if gﬁ?\fﬁz’daﬁd
Molesworth’s formula, accompanies the estimates. y

35. After some consideration the right epd of the dam was fixed on as the best
site for a surplus weir ; there is evidentl
. ‘Surplus axrangements. a bed of rock at no great depth below the
s . surface ; a trial pit'shows rock at level
55:0. The weir has been designed for a drop, still 5 feet lower, of a type which has
been found to answer well and is much less expensive than a clear drop.
36. As designed, the 150 feet of weir with a depth of 3 feet passi :
- discharge half an inch, of rain per hour from the catchment of 9 sqﬁag:smover b
' 87: According to Mysore Public Works Department experi
1 inch per hour from a catchment of this area and descriptionp m:; %20&01::11}3 l;.:
expected ; but to provide a weir for so exceptional occasions seems unnecessary, as an
arrangement might be made to pass such excessive rain fall over the dam. Tl;e staft
in chm-gea*ti det;fd %ti'mpin%v mtt;chinery i:ould easily look after and work any simple
ement degided on. Water so surplussing will fall on the 1
up to depth over crest of 3 feet. g il 1 of.the dam
38. As shown on the reservoir survey, the weir bye-wash bed i
+ 50 and carried along till this level mlgsv out of cutting, zvhere the surlzlssmo:: l?:
A‘ over the rock into an existing ravine. It is believed, however, that a rock
bed will be met with above this level (.¢., + 50). Piead. 7
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30. The left embankment of the bye-wash can be formed from the cutting ;
provision is made for a substantial, grouted and pointed revetment to it for a length
of 400 feet below the weir rear wings.

40. The pump valves will be placed at level 58-48, or 25 feet above the lowest

take-off level in the reservoir ; from the

Supply main to Bangalore. pumps the supply main to Bangzalore will

be carried round the left side of the

reservoir for a short distance and thence strike away in a north-easterly direction,

crossing the road from Bangalore to Médgadi neer furlong stone 3 ; thence the line

will run, with three slight bends, to the Mantapum hill, where it is proposed to
place settling ponds, filters and service reservoir.

41 The line will not pass near the pettah, and in selecting it (the line) the
objects kept in view were to secure the shortest route, subject to facilities of laying
and the avoidance of sudden rises and dips; two or three small ravines will have to be
erossed, for which a lump sum provision has been made in the estimate ; the cheapest
arrangement will be to support the pipes on the roughstone posts so universally used,
or on light bridges formed of old rails. The line crosses the Mysore State Railway
to Tumkur about a mile north of the Pettah terminus.

49. As the pipes nearest to the reservoir have the heaviest head to withstand,
a heavier section of metal has been allowed, 1” in thickness for the first mile, 13" for
the next, and 2” for all the rest. ~ For practical reasons the pipes cannot well be of less
thickness than 2”. A sufficient number of scour cocks, air and back or reflux pressure
valves have been allowed for.  All the items and rates have been earefully considered.

43. As noted in para. 23, the size of the main has been calculated (as also for the
other schemes) taking a head of 6 feet per-
mile, the week’s supply being pumped
up in 6 days of 12 hours ;;O}‘]‘l?g;i’-}r’f(—,cxfeeeg =
9-96, say 3 cubic feet, reqnired discharge per second. An 18" pipe by Kutter’s
formula will at 6’ per mile discharge rather more, or 3:4 C. per 1”. However a 17"
pipe would be too small, discharge 2:86 feet per 1”; so the larger size has been
adopted.

Messrs. Richardson and Cruddas, in connection with the engines, considered the
size 18" as specified suitable.

Size of supply main.

44. Tt is proposed to construct these on the Mantapum hill. The only disad-
vantage of thissite is that it necessitates
about a mile extra of supply pipe to the
cantonment, but there are several counterbalancing advantages. :

(a) The site is at the highest available level.

(6) 1t is well away from all dwellings and their accompanying sources of
contamination. -

(¢) The land can easily be made available and no existing rights of any conse-
quence will be interfered with.

(d) The only other suitable sites are either the golf ground or . the high
ground ; for the former floor of service reservoir should be placed at
level 8,030, for the latter 3,040, thus reducing the head for distribution,
and neither site affords the same facilities for construction, and they
are besides much used as recreation grounds by the officers of the
garrison and other European residents. The constructions in question
would completely spoil either. .

(¢) The site selected on the slope of the hill admits of the settling ponds,
filters and service reservoir being arranged at suitable levels with
reference to one another (»ide plan No. 14).

(f) For either Hebbal or Nagavaram schemes the one disadvantage noted
disappears, ~

Settling pond, filters and service reservoir.

3
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(9) Borings to a depth, lower than necessary for excavation, show the soil to
be pretty similar to that visible on the surface z'.’e. hard compact
lateritic soil ; mixed with water the clay from’the ’borin«rs evvﬁ:éd
almost fit for puddle, so that there can be no objection to co%st;tictin
ponds, filters and service reservoir as proposed, i.e., in cuttin withg
goodt factng of_t(i:)ment concréate laid on the slopos’, cut int()gs,teps if
constructed with masonry sides, the wor FRE
iegroy y y the works would be considerably more

45. The question of placing these works near th i
considered and the idea abandoned as it would involve zdzl'\lggllgil re{j‘frlx‘v;);i ha:: t’t;een
is no suitable site below the reservoir where they could ecouomieaﬁ bI()a cm ats~ 1650
The pumps proposed are specially adapted to the pumping of mudd ywa'tex('ms e

The plan shows the general arrangements. : y :

46. The settling ponds have been designed for a depth of 8 feet of water, of

e which 7 feet can be drawn off lcav,inf'

Details. 1 foot of depth for silt accumulation, each

; ; M pond to hold one day’s supply. It will

be a question for future consideration if a greater number of ponds should not b
provided. With a view to deliver the water into the ponds as quietly as (? UbIL
the supply main from the pumps will deliver into a large circular well i aies Mg
water will be conveyed by iron pipes, regulated by valves, to T o) chaneb\ 1e
and thence by overfalls which can be regulated by shutters, into the pon};is nbers,

47. From the ponds the water will be drawn off by means of adj '

floating) suction pipes, which the drawings-will fully ,expl};lin, into fhe E}i(lljt::;able (or
48. Two have been provided for, each capable of filtering a day’s suppiv in 24

: hours, at the rate of 50 gallons per Squ:;re

Filters. fOOEfl))er %14 hours. A liberal allowance

: as 7o gallons is commonl ;

duty of a filter. The draw-off sluices from the filters to the sergig ::sl:eil\{o"ls 2.
arranged so that the necessary head on the filters can be arranged to any re 11‘}_“‘((;
extent, from 1 inch up to 3 feet; probably 18” will be found sufficient ; thye arilllllf,el
ments for turning the water from either scttling pond to either filter are sho:nﬁv
the plan. i
49. Designed to contain rather more than three days’ supply. With a view to

: A keeping the water as cool as possible, a
Service reservoir. ;‘loof %rmed by a series of flat-brick arches

. 3 as been provided. It i Brgat

admitted that service reservoirs should be so covered in. The r;i;l}?::ong : ne'rllll-l ly
allowed for are universally used in Mysore and they are cheaper, cleanertande Bl
less space than brick arches would. Rolled iron beams have been allowed fOC(ILPY
old railway rails would do equally well and would probably be cheaper. or, but

50. Town distribution will now be described when the M4cadi ;
as a whole have been considered. gadi road scheme will
_ The remarks regarding the settling ponds, filters, service reservoi M
bution will be common to the other two schemes for the suPplinrLZ:toand distri-
garrison, so there will be no need to recapitulate them. nment and

51. The distance fixed, 600 feet, in a straight line, nearer th :
need not be broughlt to anfy house, gre’atly simplifies the Sg‘Stem_ v than which water
The proposed lines o piping are shown on the accompanying tw
Topographicad Survey of the cantonment, and the statement Z)f ;glistri(;)s}tli‘i,e tsdof the
gives particulars of the various lines proposed. n details

52. The original intention was to have worked out the g
detail, by taking careful measurements and levels for each linzysetzzmalg: %reater
preparation of detailed drawings and estimates for each special curve and co y the
required (as was done for the Ootacamund distribution). DBut under recentn.nectlon
tions it was not possible to do all this, so the estimate is based on the slll‘ve;rl.s;?;f;
’

B “enman
suge "‘ﬂp

.
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of the lines have been levelled and many of the survey B.Ms. checked, and, with one
exception, the latter have been found to agree well with recently taken levels ; some
difierences have also been found between the levels of the troop supply cisterns.

53. All the levels connected with the various schemes are taken from B. M.
No. 2 at the N. . corner of the'golf ground opposite this office (No. 6 Bellary road)
gateway ; this B. M. was recently moved, but has been again put in at the same
level as that given for it on the Topographical Survey 306748 M.S.L. A connecting
level to the S. W. corner of the office plinth gives a value to the latter of 3056-83.
A list of the levels of various other points which have been levelled to accompanies.

54. For purposes of calculation the population has been taken—Europeans
5,000, natives 100,000 this latter figure is probably 6,000 over the actual at present,
but the allowance of 6,000 for increase is mot excessive. It has been cecided * to
allow two cubic feet per day for Kuropeans
and one cubic foot for mnatives. To
properly proportion the pipes statements
of the population, street by .street, would be required, but no such information
is available in the Municipal office ; all that could be obtained was a statement of
areas and population, and even this is very incomplete and does not include the whole
of the pupulation; however it has been used ‘.to some extent and pfcu'tly by.gu?ss the
population has been divided amongst the various lines as shown in the distribution
statement, and the sizes of the pipes thus deduced seem reasonable enough and are
capable of distributing the required quantities n eight hours.

55. The statement of distribution fittings gives the particulars of the various
fittings allowed for each line. The European Infantry barrack cistern will be
supplied by No. 2 branch of main line No. 4. This latter line will at its termination
near Trinity Church join the existing supply pipes to the Cavalry and Artillery
karracks.

56. Probably here and there short lengths of extra piping will be required to
bring certain localities within the limit of distance, but there is ample provisiop in
the estimate for such contingencies.

57. The rates allowed for actual pipe-laying are much lower than were allowed
at Ootacamund, but they are believed to be sufficient, each item, lead, yarn and
excavation have been separately allowed for.

58. Of the two lines for the main from the reservoir to the bifurcation of the
distribution mains, the alternative line to the west is some 700 feet shorter and will

robably be preferable ; the estimate has been made out for the other, but no great
difference would result, as though the grade would be increased from 5+ to 514 the
discharge of the pipe would not be materially increased, and so its size 154" could

not well be reduced.

59. From the comparative statement of cost and other particulars this scheme
would at first sight seem most promising.
The tank also is well calculated to attract
popular attention, situated as it is on the
high road to Bellary at no great distance from the station and at a higher level than
any of the other sources of supply, a fine looking sheet of water, of 204 acres in
extent, at present weir level.

60. The total catchment area is 13 square miles, of which only 5 square miles are
free, as marked by a dark green line on the map, and in considering these schemes it
has been decided that only free catechment can safely be counted on, and in connection
with the run-off, even from free catchment, the remarks in paragraph 15 should not

be lost sight of.
61. The catchment can hardly be considered a steep one, and in the middle it is

very flat.
62. The tables of capacity and areas and the table of consumption and waste
show that to store one year’s supply (40
Supply required. M. C. feet) it is necessary to impound
123 M. C. feet, so that 83 M. C. feet

* Reference No. 3.

Hebbal tank scheme.
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would be wasted and lost in evaporation owing to the great water-spread of the tank
which at the level, (74 feet above weir) required to store 123 M. C. feet is some
361 acres in extent.

63. It only remains to apply the
data of run-off, per square mile, of free

Supply available.
catchment—

Miles.
5% 7 = 85 M. C. feet available in a bad season.
5% 11 = 55 M. C. in an average season.
5% 17 = 85 Maximum supply.

64. In a year, however, of average fall, with the character of the rainfall at
all favorable, there can be little doubt that the required quantity could be impounded
as then the run ofi from the entire catchment of 13 square miles could be counted
on. During the progress of these investigations the tank has surplused several
times, but if it be decided, as is believed, to be absolutely necessary, that at least
18 months’ supply should be stored, over 200 M. C. feet would be required, involving
’3}0 l‘aiiing of the tank about 20 feet and
16 submerging * of a large

valuable land. q B
65. These do not seem to call for particular notice, the tank bund carries the
. Bellary road, hence the necessity for the
Estimates. " top width allowed. The present weir is

~ crossed by a bridge of 7 v )
each. Provision is.made for removing two of the pizrs and ?aising‘ t\}fél‘rse:faign(flteet
replacing the arches with rolled iron beams and buckled plates, and raising th g
body wall in rear of the bridge as shown on the sections. : CERIRON,

66. The nature of soil in rear of bund is shown on the bore héole diagram
ag .

« 67. The distance of the tank from the filters and service reservoir being so h
less than Mégadi road reduces the cost of the supply main, and this shorte% d T:uc
and smaller lift materially reduces the first cost of the e"{:inos-ﬂ;]d ting 'lsiﬁpce
expenses. The same establishment would however, it is considered, be ne i
for the more powerful engines required at Mdgadi road. ; ot e

68. This tank is in the same valley as the Hebbal, about 11 miles lower down to

the east. The weir is 23 feet lowe
2 rer than
that of Hebbal. Correctly speaking, its

; free catchment is only 36 -
its total catehment being Hebbal catchment of 13 square mil:‘; (_’Ji %’ 2 (:qjuﬁalgesrgllll::é

miles to obtain the 82 miles of free catchment alluded to in G.0., No. 25
January_lSSQ; the 5 square miles of Hebbal free catchment mu(;t’l}zoée%i;ox}i gf Sth
Major Kensington proposed to increase the catchment and take up the sur 1n f
Jukkur tank by a catch channel, but the unfavorable opinion reported re qfl,“s o
work of the kind has been endorsed by the Chief Engineer, so the pro os'fl( h( - 2
been carried further ; indeed the Mysore experience of catch channels is r?ot en i
ing, and in this instance, as the tank should be raised 111 feet, the fall e d
from the Jukkur tank would not then be sufficient. 5 ! gl

69. The tables of capacity and consumption show that for a year’s supply (40 M

C. feet) 106 M. C. feet must be im-
pounded, and to do this weir level must

£ be raised 111 feet, th A :
increased from 86 to 334 acres, the land which would be’susr:;'tﬁ:;ds?;e‘i?]]?:}l,?f
L= ’

being under wet and garden cultivation. The comparati i

: ; parative state ves (as ¢
for the other schemes) the approximate cost of compensation, andmi(f‘n:“org1 t‘}fiss (S':‘ci]:}l?g
the Hebbal tank were deprived of the water from the five square miles of /s free
catchment, it would happen that in bad years the Hebbal tank could not supply the

land irrigated by it; hence in both estimates a
compensation for land deprived of water. ppears, the same ‘suti e 19,170

* Vide contour survey of tank.

Nagavara tank scheme.

Supply required, &e.

v

R et
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70. Applying the data as in para. 63—

Supply available.

Miles.

85% T7=595 M. C. feet minimum.
85%11=935 M. C. F. in an average
§eason.

85x17=1445 M. C. F. maximum

- against 106 M. C. F. required.

As in the case of Hebbal tank (para. 64) in an average year a supply from the

total catchment might be counted on.

71. To impound 1% year’s supply, though the area submerged, while it would
not be so great as at Hebbal, would involve the acquisition of much valuable land.

79. The estimates seem to call for no remark, as they have been prepared on the
came lines as the others. The bore hole diagram gives the results of two borings

made below the bund.

73. The catchment areas of both Hebbal and Nagavara tanks cannot by any

Impurity of catchment areas.

of night-soil manure; parts of the Nagava

¢ Reference No. 4.

Rachanhalli.

means be considered clean; they are
both highly cultivated, and being close to
Bangalore receive a considerable amount

ra catchment are most offensive. Neither

catchment can be nearly so clean as that
of the Hessargatta tank, which has been
condemned as a source of supply partly
for this reason.*

74. As shown, both Hebbal and Nagavara tanks fail when reviewed in the

light of the data available. So, as has
been reported, the only cheap alternative
to the M4gadi road scheme would be the

Rachanhalli (or Dhasarhalli) tank ; this is at the same level as the Nagavara tank,

and only 2 mile further out to the north.

It is in a narrower and deeper valleyythan

the Nagavara and so the water-spread would be smaller, and to store a year’s

supply it need only be raised about 8 feet.

Tts total catchment is 36 square miles,

of which 15 square miles may be considered free, as the tanks in this area are
shallow and unimportant ; and the chief one, the Jukkur, irrigates but a small area.
A more detailed report and approximate estimate for a supply from this source will

shortly follow.

75. To briefly summarize for the thre

Summary.

o schemes which have been worked out
for the supply of the cantonment and
garrison : —

Macap: Roap,

Pros.

Most advantageous ecatchment basin, valley
steep and narrow, insuring a rapid and high
{;e;centage of run-off, the whole catchment

eing free.

2. Catchment now only cultivated to a small
extent, and that with crops but slightly
manured.

3. Advantageous site for the formation of
the supply reservoir, a deep narrow valley,
height of dam to store one year’s supply 45
feet above river-bed, area of water-spread at
that level 85 acres. Height of dam to store 18
months’ supply 54} feet, area of water-spread
at that level 124 acres. A still larger supply
could be stored if necessary.

4. Analysis shows the quality of the water
from this source to be much purer than any
of the others.

5. Constantly flowing stream of limpid water
flow, said to continue even in the driest
weather to a small extent.

Cons.

1. Cost of the project and annual working
charges.

9. Possible difficulties with the reservoir
owing to the amount of silt brought down by
floods.

3. Possible difficulties in obtaining permis-
sion from the Mysore Government to carry out
the works as the supply of the Pettah from
this source has been talked of ; however there
should not be great difficulty from this cause
as Sankey’s tank has been handed over to
Mysore.
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76. HesBAL AND NAGAVARA SCHEMES.
Pros. Cons.

Smaller initial cost with lower annual cost 1. Water not so pure as that of Mégadi
for working. Distance to sources of supply road.
being less as also heads to be pumped against. 2. Shallow tanks of great water-spread
These advantages are also in fayor of the involving the storage of a large volume of
Hebbal scheme as compared with Nagavara, water to meet loss by evaporation and leakage.
while there is but little counterbalancing 3. Catchment basins not large enough to
advantage in favor of the latter, as here the furnish required supplies in any but favorable
compensation for land submerged would be seasons of rainfall.
much more costly. The latter tank is now 4. Catchment basins highly cultivated and
rapidly drying up. Rather than reserve the manured and generally not favorable to a
5 square miles of free catchment belonging rapid run off.
to Hebbal to supply the Nagavara tank for 5. Cost of compensation for land submerged
supply of the town, it would be better to and deprived of water would be expensive, as
adopt the Hebbal tank as a source of supply land in both localities is valuable. ;
and increase its free catchment by taking up
some of the tanks above it.

T7. General Summary.—All in favor of Mdgadi road. To reserve the free
catchment areas would be very expensive. The cost has not been brought into the
estimate for each scheme, but has been added, at foot, in the general abstract. The
amount for Mdgadi road has been made out in detail by the Mysore Revenue
Department, for the other schemes approximate values deduced from total areas and
average value of the land have been entered.

78. A statement accompanies showing how the annual working charges have
been arrived at. As in previous esti-
Cost of working. mates 15 per cent. interest and deprecia-
tion has been allowed on the machinery,
but only 7 per cent. on all other iron-work, pipes and fittings, &c., and 4 per cent. on
the balances of the estimates. The entries for establishment should suffice, and in
making them out the cost of working the elaborate engines which drive the cotton
spinning mills at this place has been looked into. These are worked very inexpen-
sively by a far smaller establishment than had now been allowed for, but even this
latter is only about half of the present Ulsur establishment, where also the cost of
firewood is greater than at the cotton mills, the reason assigned being that the mills
are at liberty to make advances to contractors which a Government department
cannot do. At Ulsur works wood fuel has been costing from 217 lb. to 270 Ib.
per Re. 1. At the cotton mills, Re. 1 per 3161b. 300 lb. per rupee has been taken
as the cost for these calculations, the consumption of wood per hour has been taken
as quoted by Messrs. Richurdson and Cruddas for each engine. Of course the com-
paratively antiquated engines and pumps of the Ulsur works could not be as econo-
mically managed as the more perfect machines now in the market.

- And in considering the cost of working the schemes under refereneg, the cost of
the present Ulsur supply for the troops alone (Rs. 16,665 for establishment and
working plus allowance for interest on first cost, this latter has been calculated to

amount to Rs. 31,889, total Rs. 48,454%)

* Cost for 1,000 gallons Rs. 23. should be deducted, it represents almost

an annual dead loss to Government. If a

combined supply to garrison and cantonment were carried out, the annual total cost

could easily be met by a very low water-rate, about Re. 1 per head of the population,

who already probably pay as much or more for their present unsatisfactory supply.
As far as has been ascertained a water-rate would be cheerfully paid.

SupPLY SCHEME For THE (GARRISON ALONE.

The importance and urgency of obtaining a pure and unfailing supply of water

for the garrison, in the event of its not

Reference No. 4. being found possible to carry out a supply

scheme for the garrison and cantonment

combined, being recognized, the estimates, amounting to Rs. 2,34,130, have been
prepared ; the comparative statement gives the cost and other particulars side by side
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with the large schemes. The annual working expenses are estimated at Rs. 20,000,
cost per 1,000 gallons being Rs. 0-14-0 against Rs. 23 per 1,000 gallons, cost of the
existing Ulsur supply.

9. Tt is proposed to draw the supply from the same source, as for the combined
supply from Mdgadi road, only in this case a smaller catchment area being required,
a point has been selected § of a mile above the bridge over the stream at 53 miles of
the road from Bangalore to M4gadi. Above this point the catchment area is & square
miles, as colored by a pink line of deeper tint on the Topographical Survey.

3. Taking as laid down the required supply at 10,000* cubic feet per day the

tables of capacity and consumption show

Reference No. 4. (evaporation and waste as before, 0-7 feet

per month) that for the year’s supply of

3.65 M. C. feet 8 M. C. feet must be stored in the reservoir, the height of dam
required being 28 feet above river-bed.

4. The dam is colored pink on the cross section of the valley, the section of the
dam for so much of the height from the top to be the same as designed for the large
reservoir. The estimate provides for cement right through as it is proposed to surplus
over the dam, provision being made for a mass of rough stone in rear.

5. For the reasons set forth in paras. 12 to 18 of the report on the combined
supply, it is thought that 18 months’ supply should here also be stored, also that a
supply for the native troops in garrison should be included. The supply of 10,000
cubic feet per day is based on the requirements of the European troops ; only a slight
addition to the height of the dam would be needed, the engine power and main
provided for is capable of pumping up a larger supply.

6. Provision is made for two sets of direct acting compound engines, pumps and
boilers, either of them capable of pump-
Engines and pumps. ing up a week’s supply in three days of

ten hours through a 10-inch main.

7. The size of the main has been calculated as before, a head of 6 feet per
mile being allowed, seven days’ supply pumped up in three days of ten hours, se.

.TSU(%% 5 = 0648 cubic feet per second, a quantity the 10-inch pipe will discharge,

8. The same arrangement of settling ponds, filters and service reservoir as for

the larger schemes has been estimated for,

Settling ponds, filters and service reservoir. the service reservoir to hold ten days’

supply and to be roofed in with brick

arches supported by stone pillars and rolled iron beams similar to the one proposed
for the larger schemes.

A suitable site will be on the South Parade as shown on the Topographical Survey
of the cantonment. Borings show the soil to be a firm red clay with some sand.
From the service reservoir the supply can be conveyed to the Infantry barracks cistern
and on by the existing lines of pipe to the Cavalry and Artillery cisterns.

(a) In drawing up this report endeavours have been made to make it as
: concise as possible, consequently nothing
Concluding remarks. has been noted regarding topographical
. peculiarities of the country, climate, rain-
fall, &e.; quite enough has already been written on these subjects.

Chapter II of Mr. Lee’s essay contaius a general description of Bangalore, and in
the same pamphlet is a diagram showing the rainfall for a series of years. The levels
given in the pamphlet are incorrect and the estimates extremely sketchy, and with
reference to the notification published with G.O., No. 2810 W. of 20th October 1887
(page iii of Mr. Lee’s essay), it may be noted that the essay has not in any way been
adopted as the foundation of the Mdgadi road scheme as now prepared except so far as
indicating the locality and source of supply.

*# Over 11,000 cubic feet per diem have been pumped up from Ulsur in the dry season.
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(6) All the estimates which have hitherto been prepared for the water-supply
of Bangalore made provision for stand-pipes, an obsolete expedient
now hardly ever adopted, the necessary pressure to force the water
through the mains is now-a-days always communicated by the engine
through the medium of an air vessel.

(¢) For the sake of comparison a table is appended, giving the estimated
amounts of the garrison supply estimate as now prepared and that drawn
up kby the late Captain Romilly for a garrison supply from the Agram
tank.

(d) The projects as now submitted are by no means as complete, particularly
as regards plans as the undersigned could have wished ; but as time

was an object, most of the plans are sent just as they have been roughly
drawn out in pencil.

(¢) The Hessargatta tank on the Arkavati river has been brought forward as
a source of supply by Colonel Vibart and has been briefly alluded to in
para. 73. It is thought that the objection to the impurity of the
catchment is not a very serious one; the table of analysis shows the
water to be good. There can be no question -that a very large volume
of water could be impounded in an ordinary year,
in this office report No. 74 of 26th November 1888, Notwithstanding
the greater distance— 11 miles from service reservoir site—the level of
the tank being higher, the head to be pumped against would be 18 feet
less than at Mdgadi road. To impound a two years’ supply the cost
would not probably be much more than at M4gadi road, and at the latter
locality would be the risk and chances of leakage attending the con-
struction of a high dam. At Hessargatta the existing tank of a capacity

of 91 M.C. feet with its massive old bund would be, as it were, a reliable
foundation to start from,

as per figures given

J. C. LARMINIE,

2nd February 1889. Executive Engineer.
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BANGALORE WATER-SUPPLY.

»

of the various schemes proposed.

ComPARATIVE Statement showing cost and other particulars, &e.,
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® Including interest on cost of construction.

Executive Engineer.

J. C. LARMINIE,
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SuppLeMextaL Reporr by J. C. LARMINIE, Esq., dated 18th February 1889,
BaNearore WATER SuppLy.

Supplemental Repor_t. on the proposal to supply the Garrison and Cantonment from the Rachanhalli
(or Dasaralli Tank). :

The report which has been already submitted treats of the questi'on of obtainin
a supply from three sources— .

Reference. 1st—M4gadi Road.
Para. 74 of report which accompanies the 2nd—Hebbal Tank
estimates which have been already submitted. 3rd—Nagavara TaI;k

The first named is likely to prove an expensive scheme, both for first constructien
and subsequent working, and is not besides without its drawbacks, the chief bein
the uncertainty attendant on the construction of a new masonry dam. ”

9. The two latter schemes completely fail when considered in the ligl

: : : t :
decided on, chiefly owing to the small areas of free catchments availabl(lag’ 1co1(1)sfxeﬂjueeﬁ‘ata
a source of su_pply W.hlch, while combining the advantages of the two lzxtter sghemesy
ie., compzliaatlvelyi hlg'hhlel‘;el and proximity to Bangalore, with a larger frersonng)
area, would comply with the necessar requirements. The Rachanhalli tank

these conditions fairly well. | chanhalli tank fulfils

3. It is just 2 of a mile further out, to the north, than the Nagavara tauk and
almost at the same level ; the accompanying comparative statement compares its parti-
culars with those of the three schemes for the combined supply as already submili:ted

4. The conditions of the catchment basin are more favorable than tl :
Hebbal or Nagavara tanks. n those of either

(a) As to the total area, i.e., 36 square miles, and here it ma ke

*  that under the conditions of rainfall i)revailing in M);sl())iere;n 5}2:6(;
catchment, though even not free, is of value, as the chances then %f
cateching local showers are so much better. Major Keusington, R.E
who has.had considerable experience of Mysore, considers that "b .fa.l,‘
the best tank filling rains, are not those of the monsoons, but tixe {ocal
showers that fall before and after each monsoon ; this qu{te agrees with
the experience (limited of course) gained during these investigations
and it is from these very local showers, which usually come down iti
sudden heavy bursts of short duration, that the greatest percentage of
run-off is obtained. 5

(b) The catehment is not so highly cultivated, and being further from Bangalore
and more out of the way, receives but little (if any) of the cleax?ances
from the dust-bins. The good quality of the water is shown by the
table of analysis. .

(¢) The catchment 1s steeper and narrower, and observation after heavy rain
showed a rapid and copious run-off.

(d) The catchment of 15 square miles, which may be considered free, is colored
burnt sienna on the 1 inch Topographical sheets which accompany the
first report. ;

5. Tt is true that several tanks appear in this area, but the principal one, the
Jukkur, would disappear, as its ayacut would be submerged by the raising of water
level in the Rachanhalli tank, so under the head land compensation provision is
made for taking up this area (only 87 acres). All the other tanks are shallow ponds
of no importance. ‘

6. The remaining 21 square miles of the total catchment extend away to the

north of Yelahanka as marked by a blue pencil dotted line on the map. © Th
hanka is a considerable tank, which at times passes off much surplus. P e Yela-

7. The table of consumption shows that to store a year’s supply, pre
tank level must be raized 72 feet, when the three tanks will comparfa)pa.s,y ,m?de:?nt -

N ta P
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_— Hebbal. Nagavara. | Rachanhalli,
Extra depth required to store one year’s supply ... o |f00k, T} 114 73
Area of water-spread when so raised ... | acres 361 334 338
Corresponding capacity v | 9 1234 106 118

8. Tt has been alrgady shown that of the two tanks, Hebbal and Nagavara, the
balance of advantages is rather in favor of Hebbal, so only with this latter tank need
firther comparison be drawn. ;

9. For one year’s supply the area of water-spread and required capacity are
smaller at Rachanhalli, as shown by the statement (of particulars and cost); the
amount of compensation for land submerged by the reservoir is Rs. 1,300 more at
Rachanhalli, but it is believed that the former (Ilebbal) is under-estimated and that
more wet land would be submerged than is allowed for. There was no time to obtain
exact particulars like those now given for Rachanhalli tank, while as a set-off against
the land submerged in this case would be the land obtainable around the margin of
the Jukkur -tank, the weir of which might be lowered 6 feet, and as the tank would
be no longer required for irrigation (vide para. 5), the stone now forming its revet-

- ment could be utilized for the Rachanhalli tank, and accordingly a lower rate for

revetment has been allowed in the estimate for the latter.

10. But it is in the comparison of the run-off on the catchment area of Rachan-
halli with that from *Hebbal and Nagavara areas as compared with the required
amount of water that th.e advantages of the former scheme become most apparent.

Rt Hebbal. Nagavara. Racha;lhalli %
ol e e il
I M.C.F. M.C.F M.C.F.
Required for one year’s supply - ... 123 106 118
Available, i e., free .. 5x7 36x7 15x7
Catchment x 7 M.C.F. ... 35 25:2 105
Deficiency ... 88 808 13__
]

11. But if it be admitted that it will not do to trust to obtaining invariably a
mioimum of 7 M. C. F. run-off, and that at least 18 months’ must be stored, which
in an ordinary year can easily be done, then the Rachanhalli tank has still further
advantages over Hebbal for storing the greater supply, for, as the contoured survey
of the tank shows, a further rise of level of the water would only submerge an
inconsiderable area along the right and left margins ; 18 months’ supply could not
be stored at Hebbal without submerging a large area of valuable land, raised 7% feet
as shown, for one year’s supply, the water-spread (of Rachanhalli) would then be
6 feet below the weirs of the Jukkur tank, so that this. latter might be used as a
supplemental reservoir to the other. It is a deep compact little tank, containing about
55 M.C. feet between weir crest and 6 feet below that level M.C.F. and is now only a
few inches below F S.L, _notwithstanding a considerable draw off through the sluices,

pointing to the existence of copious springs in the valley, as no 'rain worth noting has
fallen since early in N ovember. ,

12. 1f the Jukkur tank be utilized as a supplemental reservoir, the Rachan-
halli tank need not be raised for any giveD_Sllpply to so great an extent, but the,
time available now will not admit of this question being worked out.

13. The quantity of water required, if stored in the Rachanballi Tank for 18
months’ supply, has however been computed and is shown in the consumption table,
in one period of six mont 910 M. C. F. would be required. Present tank level
should be raised 13 feet (against 72 feet for a twelve months’ supply) or to level 63
on the tank survey, colored green, and area of water-spread at that level would be

461 acres.
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BancarLore WATER-SUPPLY.

ComPARATIVE STaTEMENT of annual working expenses for the Rachanhalli Tank Project.
Estimates to store a supply for three different periods.

EstiMaTe PERCENTAGES AND WorkiNG Exrexses.
For 12 months’ supply- For 18 months’ supply. For 24 months' supply.
Itgm of | Per | Annual Itgm of | Per | Annual | Item of l Per | Annual
estimate, | cent. | charge. |estimate.| cent.| charge. lestimate.i cent. | charge.
!
: | |
RSE. RS8. k8. RS. RS. ! RS,
Machinery P oo 45,000 | 15 6,750 | 45,000 | 15 6,750 | 45,000 | 15 6,750
Iron piping valves, &c. oo | 1,94,140 7 13,689 11,94,140 7 13,589 (1,94,140 | 7 13,589
Do. distribution oo | 2,29,744 7 16,082 12,29,744 7 16,082 12,29,744| 7 16,082
Balance of estimate on which |
ordipary interest is charged .. | 2,07,750 | 4 8,310 2,36,750 | 4 9,470 12,95,600 |* 4 11,824
Total of estimates .. | 6,76,634 o 34 7,05,634 s b 7,64,484 | ..
Establishment. ‘
One Head Engineer on Rs. 200.. . . 2,400 o 2 2,400 | + .. o 2,400
Two engine-drivers on Rs, 20 .. e S 480 S Sh 480 o =5 480
Four stokers on Rs. 8 = 47 i 384 384 b v 384
. Ome Superintendent of Filters '
and Distribution on Rs. 15 .. e 3, 180 . % 180 P PO ( 180
Four lascars or turn-cocks on 1
Rs. 7 oa o R 336 . «e 336 o 336
Cleaning filters and | settling .
ponds ~ a5 o ¥ 5,000 o 4% 5,000 s 5,000
920 Ib. ; ;
per hour, |
3 Pul, 3,744 hours 11,482 | L. " 11,482 o b 1ese
Small stores : iy 1,900 [ .. i 1,900 X i 1,900
Total annual‘ cost of 250 2 !
. million gallons .. %o a5 66,893 o o5 68,053 = l 70,407
Contingencies, repairs, &c. iiige s i ik 1,107 1,147 X 1:193
Total cost for 250 million :
gallons .. b 9 68,000 . % 69,200 . 71,600
Rate per 1,000 gallons
delivered .. Rs. A 04 4 . Ny 0 45 047

(Signed) J. C. LARMINIE,

Executive Engineer.

4th Mareh 1889.

From 8ir J. A. HANBURY, .8, x.c.B., Surgeon-General, Her Majesty’s Forces,

to the Secretary to Government, Public Works Department, dated Qotaca-
mund, 25th March 1889, No. 822.

In reply to your letter No. 1223 C., dated 9th instant, I have the honor to
inform you that, basing my opinion on the statement of analysis received from you,

I consider the water of good quality and fit for the use of the troops and towns-
people.

From Surgeon-Major J. A. LAING, Sanitary Commissioner for Madras, t6 the

Secretary to Government, Public Works Department, dated Oot -
10th April 1889, No. O/L, » dated Ootacamund,

With reference to your letters, Nos. 1222 C. and 1620 C., received 11th March
and 1st April, 1 have the honor to state that I have visited Bangalore and inspected

tﬁle catchment basins mentioned in Mr.

; A ! arminie’s reports,* and submit the fol-

* Herewith returned as requested with map. Joyins remarks as regards the quality of
‘ ' , the waters, ;

2. In deciding upon a water-supply, the value of the supply must be determined

by a local examination of such -proximate and remote conditions as may affect its
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purity. The cleanliness and nature of the gathering ground.s, extent of cultivatiqn,
the amount of manuring, &c., and points of a similar kind have to be consid-
ered and supplemented by a chemical examination. In the schemes mentioned in
Mr. Larminie’s report, the tanks or reservoirs are to be filled with the rain-water that
runs over the surface; so the cleaner that surface is the purer will be the water collected.
In none of the schemes, however, will the water be entirely free from the risk of
contamination. from surface drainage, as in each catchment area there are villages and
manured cultivated lands. The gathering ground of the Mégadi road scheme is one

~which is least objectionable and which is most promising as regards the purity of the

water. In this catchment area there are very few villages (and those are small ones),
very little cultivation, and that with crops but slightly fanured. Thg catchment
area of the Hebbal, Rachanhalli and Nagavaram schemes cannot be gonsxdered at all
clean, and, as they at present stand, cm.ﬂd not be expected to give a wholesome
supply of water. Cultivation is carried on in them to a considerable extent, and In
places with crops which are highly manured and in the Hebbal and Rachanhalli
catchment areas there are also many villages. The waters of the Hebbal, Rachanhalli
and Nagavaram tanks or reservoirs would .therefore be liable to dangerous contam-
ination as they would not only flow over highly-manured cultivated lands, but the
tanks would also receive the surface filth of the villages situated in their catchment

areas. zak ;

3. While at Bangalore I requested the Deputy Commissioner to favor me with
the nu'mber of villages, population of each, extent and km(@ of cultlvgtxon in eac-h
catchment area ; but this information has not yet been received. I will forward it

immediately 1 receive it. o
4. From an examination of the catghment areas the Mégadl road scheme, as
mentioned above, is the one which will give, as regards quality, the best water, an.d
this is also borne out by the chemw‘al analyses, copies of which I haye received this
morning from the Chemical’ Examiner and herewith enclose. It is not stated at
which ;art of the stream (Mdgadi road) the samgle was taken, but, 1f this was knovyn,
the amount of nitric acid, &c., found on analysis might be explained. Agcording
to Mr. Larminie’s report, dated 2nd February 1889, vide para. 11 (4), the water of the
M4gadi road scheme, which was anal)~seq, was taken from the stream under. unfavor-
able circumstances, yet the results show 1!’, to be a ml}ch better water than e1'th.er that
of the Hebbal or Dhasarhalli (Rachanballi) tanks. The remarks made regatding the
Mégadi road water apply also to the Hebbal and Dhasarhalli tank waters, but toa mgch
gter extent. From an examination of the catchment areas and from the chemical
gre? ses, the ﬁebbal and Dhasarhalli water-supplies are shown to be subjected to
:2*:1 gal ollution, and as there is always danger lirking in a water which is known to
e contfminated,wi th animal matter, they are not in my opinion advisable sources of
drinking-water supplies. The scheme therefore which I would recommend is the

: ; point of view it undoubtedly would give purer
Mieadi road one, as from a sanitary poing y give p
watger than either’ the Hebbal or Dhasarhalli.

ENCLOSURES.
X . Migzdi
. road.
Total solids ... Grms. per litre wit 0:2:50
Vola.ti‘le Bolids “se ey gg: ::: ::- ::: ?rgig
e et o T Cnat's pels AT e OB

Do. i o g:"875
Mlgrms. per litre s «s Trace.
grrf)lo. e 0°200
Do. (as ammonia) ... 0300

Permanent hardness
Free ammonia ;
Albumenoid ammonia
Nitric acid

Apparent quality of the water as inferred from the results obtained

ination . .. . :

ok onTehx amlh cioal characters of the water are unfavorable; the thick reddish

. Remarks.— b = Pc ]?; scope showed abundance of siliceous particles ( “ river sand”), o few
._odnmeu_t unc}ier ta:s;;uof digntegmﬁng veg'etable tissue. The volatile solids are §u8p1010\181y
f,?éﬂsﬁﬂg t!ll:; alrlx:umenoid ammonia excessively 50, probably due to vegetable pollution, but the

ane e s “ee wee ‘I



24 IS ate e et e anee LR VUSRS

181‘g May 1889, Nos. 1326, 1327 W., PusrLic Wogks,

——

No. I No. II.
Hebbal tank, Dhasarhalli
6 miles north -.tank, 6
o a4 miles north
E galore, :.fd]lz::-
otal solids .. Grm - 0951
SRRl L TR R 0:090 0110
Pl‘h%oi'l}llle Do. v 0014 0025
Lotal hardness <o Clark’s scale ¢ "9%100 2°-80(
Permanent hardness .. Do. b 1°750 1°'§7)9
Tee ammonia «oo Mlorms, it P Rt
Al'quen'oid ammonia,. ¥ DoI.)er e . 'JOrg;% '101‘3880
Nitric acid e Do. (as ammonia) ... 0-750 0-600
Apparent quality of the water as inferred from the :

results obtained on examination v« Suspicious. Suspicious
Renfarks. —Large amount of vegetable matter present in water, also fine clay sand

(Signed) J. L. YAN GEYZEL,
Chemical Examiner.,

.ORDER—dated 18th May 1889, No. 1326 W., Public Works.

With G.0., dated 16th July 1888, No. 2147 W.. was {

) . R «» was forwarded to th .
ment of I{ldm a note by the late Chief ,Engineer Coloriel Hasted, R.E., on tge(};?;eerrl;l
schemes for supplying water to the troops in Bangalore which had been elicited b
the offer of a prize of Rs. 1,000 by this Government, and in pursuance of the recom}:
mengiain:in? therein kmade, ﬁir. J. C. Larminie, Executive Engineer, was placed on
Special quty to work out those of the suggested schemes which g
mising. His reports are read above, andmglso S s e )

; . those of the Surgeon-General
Majesty’s Forces, and the Sanitary Commissioner, Madras, on the qutz)llit) e
and of the sources in question.

" of this water,
2. The schemes investigated by Mr, Larminie were —

(1) le_ Mdégadi Road Scheme, which was that proposed by Mr. Standish Tee
in the prize essay. Two projects for supply from the Migadi road
v'al'ley have .b.een mvestigated, the one to yield sufficient for {t)he whole
c;nl and military station, and the other for supply for the troops

' alone.

(2) The Hebbal Valley Seheme.—Greneral Fischer proposed to utilize this valle
as a source of supply for the troops and the ecivil and military station
and for the pettah or native town, or a population of 150,000 in all ;
but it has been shown that this is impracticable and Mr, Larminie’s
project for this valley contemplates supplying the civil and militar

' staflon (i.e., the troops and canton'ment) only. o

(3) The Nagavaram Scheme, which contemplates the u

ca:tchment area in addition to a furthe
higher lift,

(4) The Rachanhalli Scheme, which de
of the last two. All these

tilisation of the Hebbal
r tract lower down, involving a

pen}ds upon a valley lying to the north
: Schemes are similar in character and
propose the construction of sturage reservoirs whence the water is to be

pumped to a service reservoir on the Mantapam hill.  After filtrati
':)t is to be dxstnbutet_l thence by gravitati(})n to the can'f;onmenta:111(1):11
arra(:ks. The quantity intended to be provided is a year’s suppl
at 125 gallons per head per diem for 5,000 troops and 62 gallons fo{
the remaining population of the civil and military station taken at

100,000. e garrison ly sch .
124 gallons per head Pel's:ilgx)n y Scheme provides only for the troops at

- R e
,,,,,,,, B e PSS
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3. The following are particulars of the cost, &c., of the several schemes as worked
out by Mr. Larminie :—

Macant Roap.
. Rachanhalli.
For a year’s supply. Civil and Gacitni Hebbal. Nagav.amm c
Military td |
. station. Y

b f P.

RS. A. P RS. A, P R, LA R, BS. A, P. BS. A,
Cost for works g o 9,02,124 0 0| 2,34,130 0 O 5,98,2564 0 0| 6,556,064 0 0 6,76,63¢ 0 0

harges (including ; iy

A‘il:t‘:;lestca:lfig depg'eciation). 91,000 0 © 20,000 0 © 61,003 g g 66,60g 2 g 68,000 s
Cost per 1,000. gallons S 069 014 0

3 pini ' isfactory should provide

The Government are of opinion that any scheme to be satisfactory .
for the sto:*age of at least 18 months’ supply ; and the cost of this has’ been lest}mz:ltle%
for the Mégadi road and Rachanhalli projects, and also of a two years’ supply in tha

'last named. From paras. 63,64, 70 apd 71 of Mr. Larminie’s report it appears

i ; ted on or stored at
tionable whether more than one year’s supply could be coun
(llileel?blaolnor Nagavaram, and certain that the additional cost would be very great. thlllt'}
following are the results for the larger supplies in the M#gadi road and Rachanhalli

projects :—

! Macapr Roap. RACHANHALLI.
e ll One and half years. One and half years. Two years.
|
IR ] i) Teal,
l RS. A. P, RS. A. P 4IRS. 8 %.
! 979754 0 0| 7,05,634 0 0| 7,663,484
Works 9,75 s o Y g bR
Annual charges % s 94,105 gl Ll e G
Cost per 1,000 gallons < 0 511 i

4. From the figures above given, it appears that the garrison supply scheme

* may be left out of account, and that’the Hebbal scheme, for one year’s supply, is the

sapest. As regards quality of the water, the Mdgadi road catchment gives by far
:ll:;agfrgst sup’ply{f‘ and (tlhat o}; Rachanhalli is apprecmbl).7 better than 1}1at of e}ther
Hebbal or Nagavaram. The Surgeon-General, Her Majesty’s Forces, is of opinion
that the Rachanhalli water is of good quality and fit for the use of the troops and
towns-people ; but the Sanitary Commissioner after an examination of the catchmgnt
areas gives unqualified preference to the Mégadi road scheme, and considers the others
dangerous as the catchments contain villages am} cu.ltlvated and manured landg. .The
Governor in Council while admitting that the objections of the Sanitary Commissioner
have force, observes that they apply also 1n some degree to the Mdgadi road basin,
which itself is not quite clear of cultivation. The cost of obtaining a catchment of
adequate extent and free from the dangers adverted to anywhere near Bangalore
would be prohibitive, and the Governor in Council considers that the water of any of
the sources examined may be regarded as practically safe, and that the opinion of the
Surgeon-General may be accepted. There 18 no doubt that any of them will be, so
far as quality in concerned, a vast improvement on the existing supply.

5. The Rachanhalli scheme presents undoubted advantages over Hebbal and
Nagavaram. These as being nearer Bangalore are more exposed to contamination by
manure ; the basins are not so ‘favorable either for catchment or storage ; and the
quantity of supply, if sufficient can be obtained at all, is much less assured. The
Jukkur tank being superseded, the ¢ free catchment,” i.e., the area draining directly
into the Rachanhalli reservoir, will be treble that at Hebbal and nearly double fhat ;
at Nagavaram. There is no doubt at all that an ample supply can be obtained
from the Rachanhalli valley, and the cost of the water is hardly in excess of that
at Nagavaram. As compared with Mégadi road the water may be somewhat less

1
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‘pure, but the considerably larger catchment at Rachanhalli and the great cheapness
far outweigh this disadvantage in the opinion of the Governor in Couneil.

6. A further reason why the Rachanhalli should be preferred to the Mdgadi
road scheme is that the appropriation of the latter valley would interfere with the
claims of the Mysore Government upon it as the most natural and attainable source
of supply for the pettah or native town of Bangalore. The lift from it to supply the
pettah would be much less than ig necessary to gain command of the civil and
military station, and it may be said roughly that 13 years’ supply for the latter would
be only a year’s supply for the two together. It 18, moreover, doubtful whether
the catchment area as taken by Mr. Larminie would yield 13 years’ supply for both
the cantonment and native town. With the claims of the ‘pettah, on Sankey’s tank,
- adverted to in the papers forwarded with the Resident’s letter read above, the Govern-

ment of Madras has nothing to do ; but the Governor in Council is strongly of opinion
that, whatever be done as regards the supply of the pettah, it is very desirable that an
independent source should be adopted for that of the cantonment and the troops.

7. For the foregoing reasons, His Excellency the Governor in (!
to recommend to the Government of India the adoption of the Rach
for at least an 18 months’ supply, as the most suitable. How this scheme is to be
financed and how this burden should be shared between the military- budget and the
municipality are matters for the decision of the Governor-General in Council,

8. Ordered that the following letter be addressed to the Government of India,
Military Department.

ouncil resolves
anhalli scheme,

(Here enter No. 1327-W., dated 18th May 1889.)
(True Extract.)

(Signed)  R. R. E. DRAKE-BROCKMAN, Lt.-Col., RE,

3 : Ag. Joint Secy. to Govt., P.W.D.
To the Political Department, for communjeation

to the Resident in Mysore.
»  Military Department.

Lerrer—to the Secretary to the Government of India, Military Deprtment, dated

Ootacamund, 18th May 1889, No. 1327 W.

I am directed to forward, for the consideration and orders of the Government of
India, copy of the Proceedings of this Government, No. 1326 W., dated 18th May
1889, containing certain papers relative to the water-supply of Bangalore and expres-
sing the views of Government thereon, In doing so I am to commend the project

called the Rachanhalli scheme to the favorable consideration of the Governor-General
in Council.

(Signed) R. R. E. DRAKE-BROCKMAN, Lt.-Col., R.E.,
: ~ Ag. Joint Secy. to Govt., P,W.D.

Exd. J. Henri cus.
Spare Copies
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Water-supply of Bangalore

For warding copy of Proceedings on report
from Mr. Larminie, Executive Engineer,
on the several schemes for the -—, and
recommending for favorable consideration
the project called the Rachanhalli scheme.
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