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9. 1 am of opinien that
might be far more USEC than
Tebbal tank can be raised to 8
and the garrison, OF that a ®
pumped from one of
supply, far more to be re
gutta tank in the Arkavathy
to be to obtain the purest water
think that the cleanest S0UTCE of
an affluent of the Arkavathy Tiv

Gth milestone on the Mig

ascerfaining
rate, it will be possible to deter
and the eivil and mi i
both station and pettah.

4. When a project has been ¢
the respective rights of the Gov
to the water in Sankey’s reservoir.

Tn reply to your cffice letter No.
of His Highness the Meharajah’s |
Works Department, Madras, on
to forward herewith, for your
of Mysore, which gives expression

the merits of the various

2. T fully agree with e
a pure supply £0 long as
basin. 'Their removal, I wo
to supply the pettah or canto
cient for the supply of the C . |
population of 50,000 at 4 .
fountains have yet been @ Pl
per head which any W
carrying out some work
from Sankey’s reservoir.
a suitable scheme for the:
lift required, the Mégadi
givil and military sl
capabilities of this w
British Government

3. On the sub;]
to the observations
No. 1548/268, dat
very up
will gladly ag
would gladly
of the pettah,
Or, if the Bri

e ——

S

.lﬂml.)l&!- 1889, ;Hog.leﬁ.G,’ 1827 W., Pusuic Works. 3

by Colonel Hasted in para. 22 of his note, and I'hsve only fo add th

el 114 ¥ : e oy at the Durbar will off
every facility in their power for the investigation and 'exeony' the Mégadi 5 s
other scheme by the British verument. b e valley of “'Y

D

~ NOTE.

' The Chief Engineer’s note on the Bangalore water-su ly d i
submitted in response 10 the t}oﬁﬂcaﬁoﬁ the Madras Ggge{nme:xﬁ ?ﬁt':rif,he :evrem{ .
the best solution of the water difficulty. In so far as Colonel Hasted’s recommgendzt?(’:::: l:ﬁizz

‘Mysore, T have to offer the following remarks.

2. The first point requiring congideration and settlement i i )
the subject of paras. 2, 3, 4 and b of Colonel Hasted’s memo::f\d?n:he lelngr);tv txcl)otse:l nf (13'}4,*; -
:osz:g;sl z::d?vonredto gxkplmn, so far as I could, the position of the Mysore vaern'm(:nt in rf Pn}
sy ‘?o‘rvemy remarks concerning which appear to me still to hold good. Colonel H'gar(
i ver, .that w}ulst'the expenditure by the Mysore Government of 1 o Athe
on the works constitutes a decided claim on their part to fhe tank-supply th o Amegom
mummpahty that the surplus revenues of Bangalore may be a.ssume(}lj Ptc)) ,ha: e g~
;l;:ur'taf'ihould not be lost sight of. In disposing of this argumeﬁt it must(:) git {he‘ =25 e
> 'g'o en that gr}or to the rendition the surplus revenues of the province as . }t]mnk, it
tgﬁyen tlo the.Pu lic Wor!:s gpnerally, according to the mnecessities of the various (3 g ten
e order of _theu' relative importance, and the net result of this ex enditiw memﬁ s
revenue was, in consequence of the famine, a State debt of 80 lakhs x;* tthep Odj t’he surplqs
not unreasonable for me to infer that, had the Oopparhully v‘ater-sw:xpy;iV' ﬂchre';e t;r:i. I}t x
attempted, either this debt would have Eforfgfé
744 lakhe,insend of 90, or that the 5% lakhs
fron3 (;vhieh the Mysore State would now be d:xl-)i?rrilng :rg??pxo?)]e(}]?gtv? Ogro Diatr? Ott}?er~works
g}g: :reu ét:::;s);g: %‘ﬁﬁsﬁy and t]ze Military Department would now be pa{*‘ﬁgbf 1)1911}12
3 reentage on the outlay imcu o et Gl
the burden of the outlay rest on Mysore, but the municipa%jty clgil'sol?iig}:fs’aggt ti(t‘;llllyt(fl'ro}fg

¢ This should be 80.

results of that outlay and decline to meet any charges whatever therefor. However, an early

settlement of this question is most desirable. A

ble. s matters now stand, the Public W =
B Ty i 3 o e, 2 v
Shiats b Ayt ek e of its feeders, without being able, at same time, to improve

3. I may note here an error in !

: para. 4 of the memorandum, into which Col
:g%ﬁ]ll)i’o ;nzgz_ert?utly fallen, as regards the possible reduction of lossf by (ie(:;‘ﬁg?aﬁlef ‘}:as
i gy b;o . e?le:;eﬁoth 20123 smfea.n between 123 and 15 million, that Major Kensingt;i
Mrhas o putedta be 303 2w cu{)?(;nf ;:.aporatlon and leakage combined, which General

4. As regards the merits or demerits 1 ‘

il ¢ of General Fischer’s Hebbal scheme and i
%?:Z ;‘S tlﬁleéé%a;lillv;{):fﬂvlalley scheme, I have already submitted brief notes em?os(zilyir;lgr.ms;a?igg?
TIOR ke Hevoie B 3?"7211‘2’3:1 of 1::%)6 appertaining to Mysore, but until it is decided finally
ek g ‘ is » taken up, the question of compensation need not be

5. As A ’

Pl ul:igt'a.nz; t:::i ;co;%ol’i:n:;keml ;lxa.tl’n:,%e hscheme,_ M&jil)ll‘ Kensington’s, I have not had
what 1 Tully, bu ave personally expressed to Colonel
thought about it. I agree in his remarks thereon, paras. P{B, 14 and olsx,le IHda:z%%

wheth i :
whether on this scheme being thoroughly worked out it will bave any special advantages over a

modified project for the Hebbal ta i i
d the i , . nk, Here again compensation would be i
and the interference with the supply of other tanks will have to be (zonsidered.n S

6. Th soys g ? A
of Colon ele only Oﬁ;::oll’_glﬂ' in the papers in which Mysore is directly interested is the decision
should receHasive mdthe,i: pre in his B D t}mt the troops and the civil and military station
supply of the pettah Y ﬁm t e Miégadi road valley, Sankey’s tank being left for the
supply of the pett R e Mégadi road valley, it is clear, is the most suitable place for the

P , and this being the case and Sankey’s tank not affording an ample supply,

. however m . %, > ]
uch we may improve it, it is not obvious why the pettah should relinguish its claims

to this valley i s - g g
is valley in favor of civil and military station. The troops only might certainly draw

. their 1 : et 1
supply from this valley without detriment to the pettah, and if the Mégadi road reservoir

is to be constructed, it might be ntili
e W gl » it might be utilised for the troops and the pettah, not for the troo d
nd military station, the cost being borne by the Military Department and t‘{lza}getglﬁ

- Municipality, i : P
icipality, in the proportion of the quantity of water drawn off by each. I presume the

Pettah Co 11 g :
e o tm;lﬂl:; nvn not fﬁ)iect to such an arrangement, and will be prepared to meet their
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7. The proposal that the rights to Sankey’s tank &

the Mégadi road valley by Mysore for less than the

one, as the title to Sankey’s tank stands onﬁmundl ‘ ge
yso

raised. This would be equivalent to making

have paid already without obtaining therefrom any adequ

8. If what I have advanced above meet with approval,
near the pettah |

with water sufficient for 50,000 Eeople:" mfm:}:u ':ft
e cost 0 to b

be the construction of a service reservolr

V&ney
plus 60,000 gallons for the troops. T ¢
and the Pettah Municipality in the proportion of
Depertment would then set up their Ulsoor engines,

from the above service cistern fo t

BANGALORE,
97th July 1588,

s et

Transferred to the Publie

9th January 1889.

Rerorr by J. C. LARMINIE,

Report to accompany the estimate Jfor Wai pres
and to the estimate for

In accordance with No. 3 reference,

References.

(1) Letter from the Government of
No. 1182 M.W., of 14th Jume
recorded in G.0., No. 1924 W,

July 1887. =2
@) 6.0., No. 2810 W., of 20th October
(3) Uhief Engineer’s mote printed
No 2480 W.—A, of 14th
(4) Chief Engineer’s note printed
No. 25 W., of 8th January ]

3. Accordingly, some
view, of each detail. Mr. L
most promising, was first taken &

4. The country was &
also for the best and most
endeavours were made 0 0

5. Some time was s
with levels and contours of
of the masonry dam was

6. According to

Reference
been understood that

have been done m
two months mentie
has been devoted to
herewith submitted, :
erable detail,} and
be expected to cost,

he service cisterns in

F’ o

are, however, believ

 tank, aud for the smaller scheme
0 latter received in December
- The surveys and estimates

last) it hias mot boen possih

to be clos
. 8. The mompmm

soveral soltowies aid Sheiv 68

G » ’glves tho leading features of th
‘eos M“Meme will now be reviewed is
g have all been based on the

B Sderence M, LR ne ge data as laid down in the
LR G b + Chief Engineer's note, and regarding
which a few observations my,;u‘ hop ‘be permitted (vide pma.’l2 to 18)’.;ar 4
9. The more correct umcfo;: Mlﬂlﬂﬁowﬂd be Maligal, near which village *

i s Sy Rig e 2 i:', e 4 m;. » to construct the Vr ir.
Mégadi road orl-hgdﬁm The catchment area of 9 square sﬁgc?:e

5 4

the Topographical Survey,

vide sheets 42 and 63) extends 3 miles to the north anﬁ mile to the south of, 2 miles

Mlmimd from Bangalore to Mdgadi (41 to 61 miles).
. In every particular excey cost, it is by far the most promising of th
sche];nea investigated for the supply of the cantonment and gazrison. %ut, tpri;?drgg
a ;e em;d;s.admmed to be promising in other particulars, the mere question of even
K‘ hew additional lakhs to the cost shonlw it is thought, weigh much against it.
- eé c(f)mpnratlve statemeﬁ’: shows the small additional quantity of watert (some 20
.C. feet 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 varrow deep valley, the area of waterspread at F.8.L. being 85 acres. :

Advantages of Maligal scheme. =~ - 11. The other advantages are—

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

(2) Probably not more than one-sixth of the area is ot present under culti~
vation ; there is, howeyer, a growing tendency fo extend it, chiefly
easuarina plantations ; so the Mysore authorities have been requested
to check its further extension for the present.

(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 {pide also para. 18 of Chief Enginecer’s note, refer-
... ence No, 3). In this connection also vide paras. 17 to 19 regarding
percentage of run-off.

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

: stanoes—ghottliy; after a flood—shows it to be remarkably pure, and
the accompanying table eompares it with water from "the other
sonrees, as also with that now pumped up for the use of the Bangalore
garrison. Even in the driest season there 1s, it is stated, a small

) ﬁsst;emlumff pure waé(:; always flowing. |

A supply for more n one year can be more advantageously s
i tgau i g s y vantageously stored

12. Regarding the quantity of water fo be stored, i.c., 40 M.C. feet or only one

i N ‘ Whikk . year's supply. Ae a comparison between

Qmsgi :3ter tp:bo_ stored and run-off the various schemes, it may suffice . to

Tea, Ll estimate for storing this quantity ; but it

: o A T I is considered that with only one year’s
vSuppl{; in ;;0103 l?ad season %r two cannot possibly be tided over. 4

L5, The mimmum su , T M.C. feet per square mile of catchment, whieh

,;?)cgrdéqg. to the aocet’ted ysore data might always, it was thought, be exp:acted to
off, capnot, it.is now found, be counted on as a certainty. :

p Y AR ?~. pRTT A

2 s. % fed % i § R * § 3 A $ x %
iusted shout onie mile below the bridge over the stream at furlong stone {‘g“l on the Mayadi road.
' - \

+40 M.C.F. i :
C-. roquired forsupply of the cantonsent and garrisop, so 60 M.C.F. must bo siored for 4 year's vupply,

.




14. Seven M.C. feet me

Experience of 2nd November M
continuous rain 5 inches in 24 hours.
centage received by Sankey’s tank:

cent.

counted on, while light continuous
would yield a much smaller percenta
15. The lighter the annual reinfall th
obtaining heavy showers of short d ,;i,’ 80
happen, and very probably will, that &
square mile, will be almost nil. (This
. been experienced at the Mysore water
not seem to store as large a supply
16. Two and even thrée years’
have during these investigations
Migadi road scheme advocated the 8
requires, allowing for waste, evapors
reservoir (vide table of consumption
17. That this quantity can be &
question. The Mysore data gives !
as deduced from Sankey’s tank, a most u

* Reference No. 8.

course of these investigations give the

18. During the period 11th 8
certain selected showers was 64 inches,
83 square miles) means 106-63 M.C. fe

The quantity that passed down

+ Sufficient for a yea;’g 00 & pﬁon -~

period of draught) 3 per cent, Em
half an hour after the rain commen

For a 2 inch fall

»” 1.3 ” wes Coeee

» 11 ”» s Rk ol

» 05 » e e
All these wete.f_al]s of short d :

19. But although the data
show what may be expeeted in
however, under the average, as'
3 h20.£) To impound 1% years’ supp
off the 9 square miles 'of Méoadi rosi
year’s fall. gadu‘omd

21, The dam, to impotnd this

RS, 2 g e
$ 2,720,370 |
1,92,740

e e

41335;1.537 ‘W., Pusuic Woug. ' 7

« being taken as an example:—

~will be sufficient provision.

' 99. The advantages of the scheme are detailed in para. 11. The chief dis-
b s e L e s advantage will now be alluded to: it is
. Disadvantage. =~ that the run-off being so very quick the
b owsliw oo uge By water, even im small freshes, comes down
y charged with'silt. It is consequ

Tl

tly proposed mot to draw off water below

13 feot above bed of stream at site of dam (level 33:48 on survey), thus utilizing a

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

lace two or 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.
923. Messrs. Richardson and Cruddas, the well-known Engineering firm of
: Vo R I iR b ‘f‘l}vgg;!,hljmve taken considerable trouble
5 Pumping engines. in furnishing particulars and cost of the
i o tie miE e best deseription of pumps and engines to
work against the heavy heads involved in the three schemes, that of Mégadi road
being greatest. The heads in each case have been deduced as follows, M4gadi road

Pop water-level in settling ponds ... ‘.. ..’ 3,0900 M.S L.
’ Lo}:vest oft-take at rmﬁr i L 2,741'71

e ¢ .

Pumps can be placed 25" above draw-off ... .. .. 25
Head allowed to overcome friction in supply main to
Bangalore at 6" per mile w. .. 0L <t 33

: ;Total head to pump against ... 356 feet.

24. Tt was specified that the pumps should be able to throw up a week’s supply
in six days of twelve hours, or at the rate of 66,540 gallons per hour.

'95. For this work Messrs. Richardson and Cruddas recommend three sets of
engines, pumps and boilers, any two of which working together shall work up to the

required quantity, leaving a third (engine, pumps and boiler) in reserve.

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

High pressure steam aylmder see 21 inches diameter,
Low pressure ... . s.. ., T e IOF | TR
Pumps 48 inches stroke S e e . 127, diameter, and
. Laneashire boilers each of 35 H.P. nominal. Ry
Their estimate for three sets of the above delivered in Bangalore is Rs. 53,000.

- 27. An idea of the combined pump and engine can be obtained from the wood-
eut at page 35 of Messrs, Richardson and Cruddas’ catalogue. The woodcut, however,

~ does mot represent a compound engine. It is extremely compact, each pump and

engine only occupying a space of 28' X 3%, so the three pumps can be arranged
alongside in a room meas about 48’ % 35. These pumps are made for lifts from

250 to. 1,500 feet for quantities of water from 3,000 to 50,000 gallons per hour.

28. A provision of Rs. 12,000 has been made for engineand beiler houses.
A detailed estimate has not been made out, as one amounting to Rs. 9,260, based on
very liberal rates, was framed in conneetion with the Agram tank scheme ; rather
more accommodation will be required in this instance, for which the extra Rs. 2,940

i

29, The Agram tank seheme estimate for quarters, Rs. 14,000, has also been
adopted ; provision is made therein for quarters for one European Engineer and two
European or Eurasian drivers, for native stokers, and for a store-room and: office, the
whole surrounded by a wall, &c. At Mégadi road (Maligal) a good site for the

¥ quarters will be on the hill-top above the right end of the dam.




Mr. Lee. At the latter, the line of strike ofth

the lowest level to be pumped from to avoid ¥
engine level, it has been decided to place
marked on the survey will be a mﬂtﬂo one.
placed above the dam and above M.W.L., the ar
more compact form of engine deseribed. -~ ,

31. To store one year’s supply a dam 45 fee

% R .,‘ .

Dam of masonry and concrete. . ©@

valley at site shows the various levels of four
lower than will be found necessary.
32. The site selected js a little higher

are parallel to the axis of the stream, while
dicular to the river, und the bed of rock is
judged by gullies, frial pits and other indi
the valley at no great depth. &
33. Taking the Bhim Tal dam near Nai
form this dam of two outer skins or walls of
obviating the necessity for supporting plan!
hearting of the dam. It was intended to use P
concrete, but the Chief Engineer being' of o
concrete would be sufficient, the estimate has
the rubble casing in fromt and rear, and a th
of the front rubble face to be in cement mortak,
of ordinary lime mortar. The additional cost
. in

* 3,223 at Rs. 24, the differsnce of rates for bahh
cement and lime concrete, estim

34. A diagram showing the section of the da
‘a table of weights and pressures and also the
Molesworth’s formula, accompanies the estimates,

35. After some consideration the n;hteaﬂ
:  site for a su
Surplus arrangements. ~ abed of:

550. The weir has been dengned for a drop, still 7
been found to answer well and is much less o3

36, As designed, the 150 feet of weir w
discharge half an inch of rain per hour from the

37. According to Mysore Public Works
1 inch per hour from a catchment of this are
expected ; but togrobzide a weir for so exce oo
arrangement might be made to such ex T
in charge of tlfe pumping mm;’;!i;er; he::;?r
arrangement decided on. Water so surplussing
up to depth over crest of 3 fest. e

38. As shown on the reservoir anmy
+ 50 and carried along till this level runs ous
passed over the rook info an existing ravine, ‘Tt is
bed will be met with above this level (t.ey 4 50),

‘ mftwftyo-wnh can be formed from the cutting ;

© 30, The left embankment of the g
frotinion ta Wada 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 bephaedct Tevel 58“-‘48,_ or 25 feet above the lowest
‘ ~ - take-off level in the reservoir; from the
umps the supply main to Bancalore will

il i o Baoguia he
Lmepy A carried round the left side of the

. oir for a short distance and thence gtrike away in a north-easterly direction,
| resery g the road from Bangalore to Mdgadi neer furlong stone 3 ; thence the line

will run, with three slight bends, to the 'Mm!tapum hill, where it is proposed to
place settling ponds, ﬁltnggaﬂ& nerr“ioc Treservoir.

41 The line will not pass near the pettah, and in selectine it (the linc) 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 erosses the Mysore State Railway
to Tumkur about a mile north of the Pettah terminus. -

42. 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, 12” 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 carefully considered.
43. As noted in para. 23, the size of the main has been caleulated (as also for the

; other schemes) taking a head of 6 feet per

mile, the week’s supply being pumped

R 9 770,000 cubic feet
upin 6 days of 12 hours ., ; "CE S —

296, say 3 cubic feet, required discharge per second. An 18” pipe by Kutter’s
formula will at 6’ per mile discharge rather more, or 34 C.’ per 1”. However a 17"
pipe would be too small, discharge 286 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.

44. It is proposed to construet these on the Mantapum hill. The oaly disad-
vantage of thissite is that it necessitates
_ about a mile extra of supply pipe to the
eantonment, buf 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 3,030, 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 arrangzed at suitable levels with
reference to one another (vide plan No. 14). e
(/) For either Hebbal or Nagavaram schemes the one disadvantage noted

- disappears.

Size of supply main.

Settling pond, filters and service reservoir.

3




18mn May 1889, N

Borings to a dqaﬂ!, I
(9) gsmtty |
lateritic soil ; mi3
almost fit for u
ponds, filters

expensive.
45. “The question of

considered and the idea al

is no suitable site below

The pumps proposed are
The plan shows m
46. The setﬂmg

be a question for fat’u!‘d
provided. With a view fo
the supply main from the
water will be conv y
and thence by overfalls which
47. From the ponds the
floating) suction pipes, which

48. Two have been p

’

F'lters

duty of a filter. The dra.w-oﬁ slmaas fzm
arranged so that the necessary head on the
extent, from 1 inch up to 3 feet; probably 18"
ments for turning the water from either se

the plun.

Servme Teservoir.

admitted that service reservoirs should be so
allowed for are universally used in Mysore and t
léss space than brick arches would. Rolled iron

old railway rails would do equally well and would p: Uﬂ%f’,

50. Town distribution will now be d.escnbo&
as a whole have been considered.

The remarks regarding the settlmg ponda;
bution will be common to the other two schemes
garrison, so there will be no nced to reeapltulate

51. The distance fixed, 600 fect, in a straigh
need not be brought to an ouse, greatly simp

The propused lines ofy piping are shown on th
Topographical Survey of the cantonment, and tho‘
gives partxculars of the various lines proposed

52. The original intention was to havo ork
detail, by taking careful measuréments and levels
preparation of detailed drawings and estimates for

required (as was done for the Qotacamund distribution
tions it was not possible todoall this, so the estim 4

1166 Pmbably here and t]

mmn‘ ‘. loealitiﬂl

B.Ms ahaoked and,thhono
recentl: yhken levels ; some

aﬂﬂm supply cisterns.

s are taken from B. M,

agam put in at the same
voy 3067-48 MB.L. A connecting
: t alue to the latter of 3056-83.
ch have been levelled to accompanies.
ulation has been taken—Europeans
ably 6,000 over the actual at present,
sive. It has been decided * to
o cubioc fect per day for I Europeans
€ mb;o foot for mnatives. To

, but no such information
be obtalned was a statement of
0 e and does not include the whole
m extent and partly by guess the
s lines as shown in the distribution
iced seem rcusonable enough and are

ves the particulars of the various
n Infantry barrack cistern will be
Tms latter line will at its termination

sh 'hlgﬂu of extra piping will be required to
m‘af.dmoe, but there is ample provision in

ing are much lower than were allowed
~B¢ sufficient, each item, lead, yarn and

from the reservoir to the bifurcation of the
W line to the west is some 700 feet shorter and will
‘has been made out for the Othtl‘, but " gr eat
e grade would be increased from 51y to 31y the
eria By mereased and so its size 151 could

~ would at first sight seem most promising.

The tank also is well calculated to attract

popular attention, situated as it is on the

from the station and at a higher level than

fine loohng sheet of water, of 204 acres in
T

i

renules, of which only 5 square miles are
: map, and in considering these schemes it
nent can safely be counted on, and in connection
t, the re)l;xaxks in parabr’aph 15 should not

and the table of consumptmn and waste
“show that to store one year’s supply (40
i C feet) it is necessary fo 1mpound
’128 (. feet, so that 83 M. C. feet

portmn the pipes statements’
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-t

would be wt
which at the level, (13
301 acres in extent.

64. In a year, howeve

all favorable, there can be littl
as then the run off from the

‘on. During the progress of
times, but if it be decided,
18 months’ supply should be

* Vide contour survey of tan
65. These do not seem

each. Provision is wade for
replacing the arches with rolle
body wall in rear of the bridge ¢
66. The nature of soil
67. The distance of the'ta
less than Mégadi road reds
and smaller lift materiallys
expenses. 'The same establi
for the more powerful en
63. This tank is in

Nagavara tank ¢

its total catchment bein
miles to obtain the 8 mi
January 1889 ; the 5 squ
Major Kensington :
Jukkur tank by a catels
work of the kind has
been carried further; s
ing, and in this i
from the Jukkur tank w
69. The tables

Bup)

increased. from 86
being under wet
for the other &
the Hebbal tank
catchment, it
land irrigated
compensation

same lines as the others.
made below the bund.
~ 78. The catchment anu}f

Tmpurity of catchment | .
of night-soil xhn.nnre; pﬂn

Y

74, As shown, both
Bachaoballi,

Rachanhalli (or Dhasarhalli) t
dnd only £ mile further out
the Nagavara and so the
supply it need only be raised about
of which 15 square miles may b
shallow and unimportant ; and"

A more detailed report and approxi
shortly follow. :

75. To briefly summarige

Pros, ’

Most advantageous . %1 R iy
steep and narrogw, inauring t% 1l
g:irl.;egnt;fee Of l‘lln-oﬁ, ﬂlﬂ Ui T
2, Catcl;ment séy diiv
extent, and that wi y cultive
magmured. t with corops but ligh
i . Admtage()us lim f SEE s 7 , ‘__> :
G supply remervois, s A R,

height of dam to sto sk
foid above siver.bed. ans b i L .

that level 85 acres. Height of dam to store 1:
months’ supply 541 feet,lg,r.:f og“%ﬁﬂ!‘lﬁ

at that level 124 acres. A still la
4. Analysis shows the quality of the water

o}

could be stored if n o

from this courco to he much purer than any |

of the others. A

#. Constantly flowing stream of limeid
flow, said to oonﬁmlxlg mol:ﬁmd e

r valley,

B year a supply from the

gubmerged, while it would

v

-of much valuable land.

3y have been prepared on the
5. ‘results of two borings

igavara tanks cannot by any
considered clean ; they are
iy eultivated, and being close to
Peoeive a considerable amount
are most offensive. Neither
ean be nearly so clean as that
gargatta tank, which has been

i e
| al.:l gource of supply partly
tanks fail when reviewed in the
the data available. So, as has

W’ the only cheap alternative
figadi road scheme would be the
the same level as the Nagavara tank,
'8 & narrower and deeper valley than
d be smaller, and to store a year’s
g total catchment is 36 square miles,
Mfree, as the tanks in this area are
Jukknr, irrigates but a small area.
for a supply from this source will

8 schemes which have been worked out
for the supply of the cantonment and

~ garrison : —

" Roap.

Cons.

* 1. Oost of the project and annual working

" 9 Possible difficulties with the reservoir
'} owing to the amount of silt brought down by

8. Possible difficulties in obtaining permis-
sion from the Mysore Government to carry out
¢he 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.

weather to a small extent.

B3
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78. ' Messas AND NAGAVARA SCHEMES.
Binaller AT6isT oost with lower abislvost || 1. Water not so purs as et
for working. Distance to sources of sul,pply road. G % : Sk
being less as also heads to be pumped against. 2. Shallow O L
These advantages are also in favor of the involving the storage O o lﬂgﬁon |
Hebbal scheme as compared with Nagavara, | water to meet lossl')by ‘a?ﬂoot b or ol
while there is but little counterbalancing 3._Catc}nn.en:;1 :.su{i Topiion bt v o
‘advantage in favor of the latter, as here the | furnish reqm'rei 1% pRiee b A
" compensation for land submerged would be | seasons of rainfall. bt H afbivt N
(Sxe more costly. The latter tank is now 4. Catchment basins hig tyfav gt
:'uidly drying ug.. Rather than reserve the | manured and generally no orable i
5 5'p'uare miles of free catohment belonging | rapid run off. : s R
' to Hebbal to supply the Nagavara tank for 5. Cost of compen N bmerged :
: “of the town, it would be better to | and d_ep:-wed1 :;E;t;r i:vvﬂ R :
- adopt the Hebbal tank as a source of supply land in both b uable.
~ and increase its free catchment by taking up %
some of the tanks above it. A : o
77. General Summary.—All in favor of Migadi romi be’l;; g!:
catchment areas would be very expensive. The cost has 3;) e
~ estimate for each scheme, but has been added, at_foot, 1n be gth’ei e
 amount for Mégadi road has been made out in detail gd ko
; mputment, for the other schemes approximate values deduce ATO
average value of the land have been entered. e
| 78. A stateme anies showing how the annual WoOIK
ety st ot gbeen arrived at. As I
" mates 15 per cent. interest
tion has been allowed

but o ~cent. other iron-work, pipes and fittings, &c.,

mmotalg egfingtes. The entries for estabh:i&}mem;'u]:m1

o mﬁnslhomont the cost of working the elaborate engines W

: ny”inmngmlkat this place has been looked into. Thbt:e :ri;;
sively by a far smaller establishment than had now been allos

s only about half of the present Ulsur establishment, W

Cost of working.

firewood is gmf than

Nos. 1826, 1327 W., Pusuic Wonks. 15

schemes. The annual working expenses are estimated at Rs. 20,000,

3

being Rs. 0-14-0 against Rs. 21 per 1,000 gallons, cost of the

FRRET LN,

d to draw the supply from the same source, as for the combined
- from | 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 Bangaiore 4o Mégadi. Above this point the catchment area is 5 square

~ miles, as colored by a pink line of deeper tint on the Topographical Survey.
' 8. Taking as laid down the required supply at 10,000* cubic feet per day the
R ; tables of capacity and consumption show
e Reference No. 4. (evaporation and waste as before, 0-7 feet

12 per month) that for the year’s supply of
865 M. C. feet 8 M. C. feet must be stored in the reservoir, the height of dam

" required being 28 fect above river-bed.

4. The dam is colored pink on the cross seetion 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 m rear.

5. For the reasons set Iorth 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 garrisou should be included. The supply of 10,000

eubic 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 isca}pabglp of pumping up a larger supply.

6. Provision is made for two sets of direct acting compound engines, pumps and
o ' 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.

T :I‘he gize 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, hts,
. Wm—-———%ﬁ—-o == 0-648 oubic feet per second, a quantity the 10-inch pipe will discharge,

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

; ‘ ; : the larger schemes has been estimated for,
Settling ponds, filters and service reservoir.  the sérvice 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 suifable 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 ean be conveyed to the Infantry barracks cistern
-and on by the existing lines of pipe to the Cavalry and Artillery cisterns.
(@) In drawing up this report endeavours have been made to make it as
ey ngr concise as possible, consequently nothing
Oandudmg remarks, has been noted regarding topographical
e peculiarities of the country, elimate, rain-
o R fall, &e. 5 quite enough has already been written on these subjects.
- Chapter II of Mr. Lee’s essay contains 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.0., 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 fmuidatmn of the Mdgadi road scheme as now prepared except so far as
 indicating the locality and souree of supply.

fal '0“" 11,000 Whﬁﬂm per diem have been pumped up from Ulsur in the dry season.

%
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(b) All the estimates which have hitherto been prepared for the
of Bangalore made provision for stand-pipes, an
now hardly ever-adopted, the mecessary pressure to
through the mains is now-a-days always commu
through the medium of an air vessel. ' i

(¢) For the sake of comparison a table is appended, 1Y
amounts of the garrison supply estimate as now prepa
up kby the late Captain Romilly for a garrison supply

(d) The projects as now submitted are by no means as cor
 as regards plans as the undersigned could have
was an object, most of the plans are sent just as they

. -. drawn out in peneil. :

(¢) The Hessargatta tank on the Arkavati river has been
a source of supply by Colonel Vibart and has been br
para. 78. It is thought that the objection to the
catehment is not a very serious one; the 'tab'le of
water to be good. There can be 00 question that a
of water could be impounded in an ordinary year,
in this office report No. 74 of 26th November 1888,
the greater distance— 11 miles from service e
the tank being higher, the head to be pumped 8|
less than at Mdgadi road. To impound & two
would not probably be much more than at Mdgadi roz
locality would be the risk and chances of re
struction of a high dam. At Hessargatta the exis
of 91 M.C. feet with its massive old bund would be,

foundation to start from.

V.

.“"

2nd February 1889.

2,34,150

* 20,000

Rs. 0 14 0

P

5,08,254
® g1,
Rs. 0

interest on cost of construction.

B Including
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SUPPLEMENTAL Rerort by J. C. LARMINIE, Esa,
BancaLoks WATER SUPPLY.

Supplemental Report on lhe pr;’posal to supply the
(or basaralli Tank).

The report which has been already submitted treats of
a supply from three
R('/e»'cnce; ISt"‘Mﬁgaai U
Para. 74 of report which accompanies the 9nd— Hebbal °
estimates which have been already submitted.

The first named 18 likely to provean exp
‘s not besides Wi

and subsequent working, and s 00
the uncertainty attendant on the .construction of & new

9. The two latter schemes completely fail when consi¢
decided on, chiefly owing to the small areas of free
a source of supply which, while combining the ad
i.e., comparatively high level and proximity to
area, would comply with the necessary requi
these conditions fairly well. : :

3. It is just 2of a mile further out, to
almost at the same level ; the accompanying ¢
culars with those of the three schemes for the

4. The conditions of
Hebbal or Nagavara tanks. :
" (a) As to the total -area, i.6, 36

that under the conditions

the catchmantbuih

#

catchment, thongh
catching local |
~who has had
" the best tank
showers that

Garrison and Cantor

sources—

*

-
o A P,

1 Y Y : s il il <A _
A 8o May 1889, Nos. 1326, 1327 W, P i
3 » PusLic WoRks. 19
Esxtra dopth d . i ! B ER““’“"“;"-‘-'
: ra depth required to store one year’ L : 20 ot

Al et s et e L' ol Ly

sponding capacity - | aeres 361 3: : . 3934%
sl 12047 4 s .
{ 4 i 106 ;L 118

il

8. It has be
: en already shown gz
Balasics WE advatibages is 1 g; i fg\l:)tr (:)ff %c »twu tanks, Hebbal and Nagavara, tl
further comparison be drawn. ebbal, so only with this la;t?g‘i‘rali‘a’ oy
9. For one y ¥ sl s
. ear’s suppl
Sl 8 Reihraiat aspsgo;?;e barea of water-spread and requires :
amount of compensat.ioil for land y the statement (of ]uhi (1] ibpd  apdcity 42
Rachanhalls, but it is believed submerged by the reservoir is R and cost) ; the
BT vkl Tis subme t éat the former (Hebbal) is undﬁ I}“%- 1,300 more at
exact particulars like thos il ot thax} 15 allowed for, There «vll-eatun;;n;_.,u e L
the land sabmerged in theiangw gwenlf]o; Rachanhalli tank ’whi‘{: o s T
the Jukkur tank his ease would be the land il ® &5 a set-off against
the weir : A s land obtainable arc e
be no longer re(;uired for 'i:rfigzgil:)(:l 4 %{,?’ht be lowered 6 feet qf-r)‘:]fflt?e ma]:rgm -
ment could be utili {vide para. 5), the st t, and as the tank would
zed for the Rach Ry 2abs daw fotrsiug |
revetme ! achanhalll tank, : e g ormiong 1fs revet-
lonijh:s, ,been AR 180 S aislha for th(: 1}:}{114“00“110315‘ a i:;\‘,v;z- Mf; ;o..
. But if is in the i et A
halli with that from Ho%(;)rglpanf;m & f the run-off on the catchment :
amount of water that the ad e Nagavara areas us compared ki of Hachai-
: vantages of the former e ‘Ku\.uh the required
AL s become most apparent
v luyl CHL,

i N 3 = 5 : M
¥ o !
AU ebbal. Nagava ! a

| ANagavara i Rachanhalli

‘ Rfiqhuit'ed for one ) M.C.F » i et
. year : £5 ] MorF e
'A‘V&{lable' .‘,0-’ fre.,e o s SU.PPI} ses ! 123 | }‘0“) | M (l,‘_:;,“
Catohment x 7 M.C.F, ... . X%T_ | $36x7 |  15x7.
: 1 « D ﬁ . A (-J_—; 2')‘_) } )()J
! eficiency ... 88 | 88 1;}“
' ' I

11. But if it b :
e fF / > be ad {aiik $ %
R of TM.C. F I;lllx‘;f?.dﬁthat it will not do to trust to obtaivir ri—'r e
in an ordinary year can.‘eaq'l‘) , and that at least 18 months’ nf{f‘ L{;“O ATy X
advantages over Hebbhal i;(; L be done, then the Rachanhalli rl:lt }ﬂ stored, which
of the tank shows, a RRE R e Swppyy, fox; o s g, v
inconsiderable area ise o evel of the wate Sy oured survey
be stored at Hebbal ::?Slg()uihe Il;lght and left margins; i; :g;}‘ .;om-" ""}Uiﬂncnzv an
as shown, for on out submerging a large area of valdabi ths’ supply .could not
6 feet below th e .year’s supply, the water of valuable land, raised 72 feet
he weirs of the Jukk or-spread (of Rachanhalli) would £ 4 300
supplemental Teservoll e Jukkur tank. so th ¢ ) vould then be
oir to ¢ ’ hat this latte R
65 M.C. feet between R i utep chmpac, Fitl e T ned a8 »
few inches below F 8.L, not @t‘;‘hﬂnd 6 feet below that level M.C.F aan‘()]ﬂ.‘:lmmg about
Fomtm_g to the existence of ::')1 hstanding a considerable draw off tl;r(‘uo]l: t,}mzu only a
allen since early in Novembérpmus springs in the valley, as no rain “0*; th ;St}s!‘mc}-ns.
1141 Ak ks Ak oting has
e kur tank b
halhi tank need not be rai kdbe utilized as a supplemental reservol
time available now will ised for any given supply to so gr vir, the Rachan-
1%. Tl ok not admit of this question bei’-ﬂ" bl eat an extent, but the
y th; 1e quantity of water requi _ ing worked out.
iuo(l)ines S‘}Pgly,,has however heene q: ucd’tlfi stored in the Rachanhalli Tank for 18
period of six m : omputed and is shown in t} A B0 §
should be raised 13 onths 210 M. C, F in the consumption tab i
feet. (agail . O, F. would be required. Present 4
on the tank sur against 72 feet fo sent tank level
vey ‘ 4 ra twelve months’ supply) or to ‘
461 acres. Y colored green, and area of Wntcr-g}?l]'letat; a?&zk '101 %U o it
i ‘ hat level would be

| | e 0

-
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14. To obtain 210 M. C. F. 6 inches of rain
of 15 square miles. Much more than this would

15. The water in the tanks in this valley is e
(for quality see table of analysis), so the difficulties on aoqganto_
met with at Mégadi road, would here be avoided. A L

16. The tank has two weirs of 80 and 90 f
sively be raised, for which a lump sum of Xs. 5,0

raising the bund.

18th February 1889.

eet in lengt

17. The item of estimate, raising the bund (i.e., dam),

Hebbal or Nagavara, the bund being mu

ch shorter.

SUPPLEMENTAL.

BANGALORE W ATER-SUPPLY.

. Qomparative Statement showing cost and

combined supply

Mégadi Road. | goppal Tank.

Maligal.

be available 10

arkabl pure w&
T aoaunt ol NS

ghould run-off the :

B

h; these

00 is allowed in

is less cos

other particulars of the vorious &

Distance from source of supply
10 service Teservoir.

Eudtobepnmyod;gaimt o

Lowest take-off level s
settling

Delivery level in

ponds.
Aveas of reservoizsat F. S. L.
Capacities of do. ab d0o. .
“Total catchment area e

do. .

12,567,000

§ miles.
356
2741471

30900
84+76 acres.

8054

9

9

1,92,740
53,000
1,000
1,500
12,000
5,000
14,000

37,350
36,860
53,430
2,209,744

85 acves at
‘ h:-. 100

o~

ce t.lxenk
small up-tanks.
'Vidcpsg;.

(Signed)

Town di
Compensation for land

Com;

Annual cost of working
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Executive Engineer.

J. C. LARMINIE,

4th Maxrch 1889.
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CoMPARATIVE StateMeNT of annual working e
Estimates to store a supp

BANGALORE WATER-SUPPLY.

EsTiMATE

For 12 months’ supply.

. ixe Exrexses.
PERCENTAGES AND WORK o gy

For 18 months’ supply.

Pusric WORKS.

AN ST

spenses for the Rachanhalli MW
y for three different periods. AT

i ual | Ttem of | Ter Annual
emmtelm Of. cl:;: ihx:ge. estimate.| cent. charge.
RS,
RS. RE, uS. :
Machin ' 7 5 6,750
inery: i .. | 45,000 15 6,750 | 45,000 1
Tron i;gg valves, &c. ol nee0 7 13,589 [1,04,140 ; }::&? A
-Igo. distribution | 2,929,144 | T 16,082 {2,29,7 i
Balance of estimate on which - Q
ordipary interest is charged .. | 2,07,750 4 8,310 [2,36,750 | 4
Total of estimates .. | 6,76,63¢ 7,05,634 | .
Establishment.
- One Head Engineer on Rs. 200.. i o 2,400 :
Two engine-drivers on Rs, 20 .. i ok ;gg o

IR RN 2

ik € = & A
ps— ’

18m ia;xg@ils%s, Nos. 1326, 1327 W., Pustio Works, 23

¥
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purity. The cleanliness and nature of the gathering grounds, extent of cultivation,
the amount of manuring, &ec., 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 Mdgadi road scheme is one
which is least objectionable and which is most promising as regards the purity of the
water. In this catchment area the}'e are very few villages (and those are small ones),
wvery little cultivation, and that with crops but slightly manured. The catchment
area of the Hebbal, Rachanhalli and Nagavaram schemes cannot be considered at all

" olean, and, as they at present stand, could 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 ¢nly flow over highly-manured cultivated lands, but the
tanks would aiso receive the surface filth of the villages situated in their catchment
areas.

3. While at Bangaiore I requested the Deputy Commissioner to favor me with

~ the number of villages, population of each, extent and kind of cultivation in each

catchment area ; but this information has not yet been received. I will forward it
immediately 1 receive it. :

4. From an examination of the catchment areas the M4gadi road scheme, as
mentioned above, is the one which will give, as regards quality, the best water, and
this is also borne out by the chemical analyses, copies of which T have received this
morning from the Chemical Examiner and herewith enclose. It is not stated at
‘which part of the stream (Mdgadi road) the sample was taken, but, if this was known,
the amount of nitric acid, &e., found on analysis might be explained. Accordin
to Mr. Larminie’s report, dated 2nd February 1889, vide para. 11 (4), the water of the
Mégadi road scheme, which was analysed, was taken from the stream under unfavor-
able circumstances, yet the results show it to be a much better water than either that
of the Hebbal or Dhasarhalli (Rachanballi) tanks. The remarks made regarding the
Mégadi road water apply also to the Hebbal and Dhasarhalli tank waters, but to a much
greater extent. From an examjnation of ‘the catchment areas and from the chemical
analyses, the Hebbal and Dhasarhalli water-supplies are shown to be subjected to
annual pollution, and as there is always danger lurking in a water which is known to

_ be contaminated with animal matter, they are not in my opinion advisable sources of
drinking-water supplies. The scheme therefore which I would recommend is the
Mégadi road one, as from a sanitary point of view it undoubtedly would give purer

2 water than either the Hebbal or Dhasarhalli.

Encrosurss.
ity Mig?idi
Total solids o Grms, per litre e 0250
Volatile solids AL W Do. L i s 0D
< < 3 Ghloﬁne R ‘ b 5 tqi sy DO‘ ssw “es wae ".011
+ Total hardness ... vee Clark’s secale 52450
. Permanent hardness ... . Do. T D
~ Free ammonia ... .., Migrms. per litre e R Gy - T
i Albumenoid ammonia ... Do. e syl el §-400
Vo NINe el SRR De. (as ammonia) ... 0300
. Apparent quality of the water as inferred from the results obtained
:‘LE :‘ :* '}‘ ipp‘g ’ q' Ilwr,. tytizm‘r{& ::: f mfe??d ?:-:. s wee aer N"I .
Remarks—The physic s of the water unfavorable ; the thick reddish

‘sediment under the ;

infusoria. and masses of

o ‘abundance of siliceous particles ( ““ river sand”), a few

infuso integrating vegetable tissue. The volatile solids are suspiciously
‘high and the albumenoid ammonia ;’o&oejﬁ?:ly s0, probably due to vegetable pollution, but the
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amount of nitric acid indicates the necessity for & on:fnl nn;m s B ekl 14 ,
grea, in the neighbourhood of the position at which the samp taken, in order ; ﬂ‘k' 4
sure of the absence of any sources of animal pollution. » : R

sy ' : 20,

: . 0460 0220
Total polids ...+ .. Gk PO T L0 A
Xolatie sbign . (o v e
Ch]orine P s Do. . 9% ok B "m

"Total hardness ... Clark’s scale o
Permanent hardness .. S o
Free ammonia Migrms. per litre* ... -
Albumenoid ammonia. Do. _»
Nitrie acid yos Do. i
Apparent quality of the water as inferred from ﬁ::«
results obtained on examination = Sus
Remarks.—Large amount of vegetable matter present 1

Onper—dated 18th May 1889, No. 1326 W., Fu
With G.0., dated 16th July 1888, No. 214

ment of India a note by the late Chief Engineer Colc
schemes for supplying water to the t‘roo‘w
the offer of a prize of Rs. 1,000 by this Gover
mendations therein made, Mr. s Cf:kc ar
special dﬁto work out those of the

R T T

_into the Rachanhalli reservoir, will be treble that at Hebbal and nearly double that

-

B TR gy g i A Hebbal. Nagavaram. | Rachanhalli.
U St mde iy B il P po B

s e e A 8T m i ¥

o e ”, iy S RE. AP BS.  A. P. L. e T

Cost for works .. .. | 902,124 0 0] 2,34130 0 0| 6,95,25¢ 0 0 6,55,054' 0 0| 676,634 0 0
Anoual chargos _(including | ! : '

s b’ | 91,000 0 0| 20,000 0 0| 61,000 0 0| 65500 0 0| 68,000 0 0
Cost per 1,000 R 014 0 033 0 4 3 0 4 6
R = = . -

'l‘hé_ Government are of opinion that any scheme to be satisfactory should provide
for the storage of at least 18 moa'ﬂthl;’ m}gply ; and the cost of this has been -estimated
for the Mégadi road and projects, and aleo of a two years’ supply in that

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

questionable whether more than one year’s supply could be counted on or stored at
Hebbal or Nagavaram, and certain that the a:dditional cost would be very great. The
following ave the results for the larger supplies in the Mdgadi road and Rachanhalli
projects :-— A : : _

Maeanr Roap. Racuansain.
mqﬂhuywm l One and half years. ‘ Two years.
hd :
I Aokt bk alud. iy I RS. Al P.\ BS. A. P
b Bt b G TR R N i 2 0| 7,06634 0 0| 764,484 0 0
Annual charges o 94,105 0 69,200 0 0 71,600 0 0
Cost per 1,000 gallons 0 511 0 4 5 0 4 7

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
cheapest. As regards quality of the water, the Mdgadi road catchment gives by far
the purest supply, and that of Rachanhalli is appreciably better than that of either
Hebbal or Nagavaram. The Surgeon-General, Her Majesty’s Forces, is of opinion
that the Rachanhalli water is of good quglity and fit for the use of the troops and
towns-people ; but the Sanitary Commissioner after an examination of the catchment
areas gives unqualified preference to the Mdgadi road scheme, and considers the others
dangerous as the catchments contain villages and cultivated and manured lands, The
Governor in Council while admitting that the objections of the Sanitary Commissioner
have force, observes that they apply also in 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 is no doubt that any of them will be, so
far as quality in concerned, a vast improvement on the existing supply.

0. 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

uantity of supply, if sufficient can be obtained at all, is much less assured. The
1 being superseded, the  free catchment,” i.c., the area draining directly

at Nagavaram. Thez-eis 10 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 Mdgadi road the water may be somewhat less

.“» i ) : ; ;
s '/-;.’-] e . R i







d to prodnoe an efficient and

~a reward of Rs. 1,000 for the

in the notification pubhahed in

1887, and subsequent issues; the

Works Department.

oomyhanoe with this invitation,

Engineer, who awards the prize to

: Tkonmof Rs. 1,000 will accord-

- Engineer at Bangalore, and will be

18 from the Examiner, Public Works

good om, and does him great credit.
eer, Bombay Water Works, is
paper. Both these essays came

ﬂm h published in three successive issues of
of competitors.

J. 0. HASTED, Colonel, R.E.,
Secretary to Govt., P.W.D.
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the Estimate for 'W'ater‘Swppiy

“and to the Estimate for supply
s L% N ywojeon alona,
' No. 8 reference, instructions were given for the
i . investigation of two schemes for the supply of
% 1163 M, W. of 14th “June 1887 1st—That proposed by Mr. Lee,to whose
- " rpecorded in G.0.No. 1924 W. of 18th essay was awarded the reward of Rs. 1,000
L e SR i (veference No. 2),and 2nd, that proposed by

(2) 6. 0. No. 3810 W, of 20th October 1887, Major Kensi :

®) wwg Note printed wih 6. 0. 2. The instructions given were general

Ne. 2480 W—A of 14th August 1888.  and were to the effect that, every item compos:

(4) Chief sineer's Note printed with G. 0. ing the estimates was to be gone into in minute
" No.25 W of 8th Jamary 1889. detail and most carefully estimated for.

3. Accordingly, some time was devoted to consideration, from every point- of
view, of each detail. Mr. Lee's, commonly called the Magadi Road scheme, being the
most promising, was first taken in hand.

4. The country was carefally examined to secure the best site for the dam, as
- also for the best and most economical line for the Supply Main to Bangalore, and
~ endeavours were made to obtain further data regarding rain-fall and run-off.
5. Some time was also devoted to the preparation of a fairly accurate survey
! “with Ievels and contours of the proposed Magadi Road Reservair, site and the desigr
v j | o i b ‘ Jof the masonry dam was made out in detail. | :
: T [l ity o : 3. According to somewhat modified instructions received in December,
: : : % 5 fii R ' approximate estimates, to adgit of a comparison of the
e e 3 various schemes, were considered in the first instance
sufficient. Had. it beem understood that sketch plans and estimates were only
required, the work could have been done much sooner; as it is, the projects are
now submitted well within the two months mentioned, (Reference No. 4) However
it is hoped that the time which has been devoted to minor detail will be of value
hereafier. ‘For, of the estimates herewith submitted, that for the Magadi Road scheme
has been prepared in considerable detail, and is believed to be a very close approxi-
- mation of what the work may be expected to cost. : |
7. Tethe Nagavara scheme, that for the Hebbal tank, and for the smaller
scheme for the Garrison supply (instructions regarding the two latter received in
‘December last) it has not been possible to devote so much atiention. The surveys
and estimates are however believed to be close approximations.

S A

b s G 255 S R Ao

Al ;’I‘he’ accompanying comparative statement gives the leading features of the
~ several schemes and their estimated cost. Fach scheme will now be reviewed u;
ikl Mn  detail. They have all been based on the same genera

o % ! . data as laid down in the Chief Engineer’s Note,and

3¢

gor ’i'ns which a fow observations may, it is hoped, be permitted. (Vide paras 12
9. The mommatna;\e for this scheme would be Maligai, near which

. Magadi Road or Maligal Sche *village it is proposed to construct the reservoir. The
it "®  catchment avea of 9 square miles (as measured on the

TOW‘P‘W“] 8“1“0«’9‘ vide sheets 42 and 63) extends 3 miles to the north and 1
- . mile ,mhe south of, 2 miles of the road from Bangalore to Magadi (4} to 6}

*Situated sbout ove milo below the bridgs over the stream at furlong stove | 6




schemes investigated for the supj

a scheme is admitted to be pro
oven a few additional lakhs to the c
it. The comparative statement shows
90 M. C. feet extr:af{or a yq;m"‘s sup
from evaporation, leakage, etC., OW
site, a marrow deep valley, them

3

~ already
 -16. Two and even

L

ed in an average year is hardly open to
eet per square mile as the awerage,
ble catchment. As noted in para
‘ ‘Engineer’s *Note, the run off of the Magadi
4 catchment must be higher, and observations
‘, of these investigations give the following approximate

' 18. During the period 11th Seplember to 2nd October last, the total fall from
_ certain selected showers was 54 inches. This fall over the catchment (taken as
 only 8} square miles) means 106:63 M. C. feet. - 0

"The qx{mﬂh&y that passed down the stream was approximately computed |

(e

sors e tobe #4271 M. C. feet. i =04 or 40 per cent aver-
& T age. Individual falls gave for § an inch in 1} hours,
g period of draught) 3 per cent. Even on this occasion the stream

ease half an hour after the rain commenced. b
T g2 mchfal .. B8 per cent.

W L e
i3 o !f.l ” _'-' : it 40 ) ¥
ol " '0'5 » . e AR B -, SR Catchment by this

O ¥ ¢ 2 ; time well wet-
Al these were falls of short duration from 1} to 3 hours.

* 19, But although the data is admittedly very approximate, still it suffices fo
show what may be expected inl an average year. The year under reference was how-
ver unde , as the total fall was only 34 inches. :
und 1} year's snppb, 100 M. U foet, 478 inches of rain must run
| i Road catchment, or only 133 per cent of an average

e s . e s R O o g A Lt R

21. . The dam, to impound this quantity, should be 93 feet higher than that tgr
., : Sy ~ one year's supply now estimated for (see section), and
' $ Bs. f’;g'gig i the additional cost, as per detailed estimate, for a
k! masonry and concrete dam for the full width of this
SN TN T section would be Rs. {77,630.

.92, The advantages of the scheme are detailed in paragraph 11. The chief
A e W e disadvantage will now be alladed to : it is that the ran
Wi R off being 80 very quick the water, even in smnall
freshes, dgwn highly charged with silt. It is consequently proposed not to

* survey), thus utilizing a length of the river bed as a silt trap ; with a view fo .

valves has been partly worked out. But even with all possible precautions it is
feared that silting up will go on. |

(e 93. Messrs. Richardson and Cruddas, the well-known Engineering Firm of
L. Pumping Engines, ~ Bombay, have taken considerable trouble in furnishing
4 FRTS - particulars and cost of the best description’ of pumps
gines to work against the Heavy Heads inyolved in the three schemes, that of
' MWM The Heads in each case have been deduced as follows,

| Topwsterlevel in setting ponds .. M 30900 M.S.L. =

- lLowestofftake atReservoir .. .. s

Actnal lft.. .. 348:29 foct
s 25

323

. this clear it is proposed to place two or more 3 foot iron pipe scouring siifeg -
- worked by equilibrium valves in the foot of the dam, and a special design for these

§ 4
3 3
i
5
: 3
, FaN B

draw off wat® Wolow 13 feet above bed of stream at site of dam (level 33:48 on o~

’



 of engines, pumps and
the required qmﬁtl

gz' Ammmaeamwy‘

7o 35 of Mossrs. Richardaon

Call ﬂn&hcretem coznmt,wmﬂbe ks ’17853
Probably a lighter section thanhanbmmtdfor
wth flanks would suffice.

tbosectimofthedamthh thacnrvuofmre,~

andpmuugﬁsaqd also the required dimensions dcﬂmlated by
accompanies the estimates.

33 m ome consideration the right end of the dam was fixed on as the

AN best site for a surplus weir; there is evidently a bed of
., - rock at no. great depth below the surface, a trial pit
 shows rock s 550, The weir has been designed for a drop, still 5 feet
- Tlower, of a type hxch has been found to answer well and is much less expensive
 than a clear drop.

36, Asdesigned the 150 foet of weir with a depth of 3 feet passing over, will
dmharge % an inch of rﬁn per hour from the catchment of 9 square miles.

: . ,Accordmg to Mysore Public Works Department experience, as much as

1 wﬁ pet ‘hour from a catchment of this area and description may occasionally be

2d ; but fo provide a weir for so exceptional 'occasions seenis unnecessary, as an

: arrangemt*nnght be made to pass such excessive rain-fall over the dam. The
P ok staff in charge of the pumping machinery could easily look after and work any simple
' , t decided on. Water so snrpluusmg will fall on the rear slope of the
dm,uptodepth over crest of 3 feet.

38, As shown on the reservoir survey, the weir bye wash bed, is placed at
: +50 and carried along till this level runs out of cutting, where the surplus can be

ssed over the rock into an existing ravine. It is beheved however that a rocky
Pﬂ ‘wﬂlbémeththabovo this le::i (1,,s+50) j

‘89, The Yelsdinbenkient of the | washcan be formed . from the

cu
4 rn-omimmnn&tﬁrasubsmnml,grou mdpomted revetmentto it, foraktl?;tgh
400fqgtbelow the weir rear wings.

. ‘5 - 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 pumps the
s‘ﬂ’""‘“"”’”"‘““”‘ supply main to Bangalore will be carried I:}(l)ufs the
lpﬁt‘ side of the ‘i’eaervmr for a short distance and thence strike away in a north
. easterly duﬂﬂtmn, crossing the road from Bangalore to Magadi near furlong stone £
thence the line will run, with three slight bends, to the Mantapam Hill, where it 1S
proposed to place seftling ponds, filters and service reservoir.

41. The Iﬁw will not pass near the Pettah, and in selecting it (the line) the
obpc_t; kept in view were to secure the shortest ronte, subject to facilities of laying
g W Of sudden rises and dips, two or three small ravines will have to be
d, for p sum }rovmon has been made in the estimate, the cheapest
ent will bo’to % e pipes on the rough stone posts so universally
-@ light bridges of old rails. The line crosses the Mysore State

, ‘fnmknr abont a mile north of the Pettah terminus.

Aﬁﬁh plm neamt to the reservoir have the heaviest Head to withstand,
mﬂf metal has been allowed, 1 in thickness for the first mile 17

’ 16
for WMW §” for all the rest. For practical reasons the pipes cannot well be of
€8s thicknes Q . A sufficient number of scour cocks, air and back or reflux
hm en ﬁllowed for. All the items and rates have been carefully

s as, PEIRT N e A RS
~ other schemes) taking a head of 6 feet per mile, the

week’s supply being pumped up in 6 days of 12 hours
‘wbw feot, required discharge per second. An 18” pipe by

miledmbargerﬂbwmore,or34(" per 1”7. How-
ﬁowsmall, discharge 2‘86feetper1 ; so the larger size Las

s

i
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gize 18" as specxﬂed smtahle.
44, 1t is proposed to constenet tbem.

: .
FeS2CVOIL,
%

®
(@
= (a)

The site is at the hig_hest avmlahla levd. &
It is well away from all dwelhngs and their
contamination.

The land can easily be maie avaﬂgble a.nd no exuting
quence will be interfered with.

The only other suitable sites are either the golf granﬂ ’

the former floor of service reservoir should be placed
i‘l); la:teg 3040, thus reducing the head for distribution,

affords the same facilities for “eonstruction, and they are

as recreation grounds by the officers of the
residents. The constructions in question would

The site selected on the ‘slope of the Hill admi!{

ters and service reservoir being
fleferr:noe to one another (vide Plan No. 1.42.‘ |

‘”i. -~

=3

“

i

mwrucoolas ﬁ f mbo

uenes flat brick arches has been provided. Ic is now
e reservoirs should be so covered in, ’I‘he rough stons
lly used in Mysore and they are cheaper, cleaner

universa
brick arches would. Rolled iron beams liave been allowed
,ymﬂ do equally well and would probably be cheaper.

tion will now be described when the Magadi Road scheme
'havebaenommdered.

the settling ponds, filters, service reservior and distribu-

mmon to the other two schemes for the supply to Cantonment and
re will be no need to recapitulate them.

mmm 600 feet, mastralght line, nearer than which water

nae& not ba brmg'ht {o any honse greutly slmphﬁes the system.

gimparhouhantbavarbushm proposed.

Tines of piping are
of the Cantonment, and the statement of distribution details

are shown on the accompanying two sheets of the

52. The original in‘ention was to have worked “out the system in greater
Mﬂ,by taking careful measurements and levals for each line, as also by the
preparation of detailed drawings and estimates for each special curve and connection

i A.nthelewh

"Referm No 8.

required (as was done for the Qotacamund distribution). But under recent instructions
it was not possible to do all this, so the estimate is based on the survey, some 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
 differences have also bem founﬂ between the Ievels of the Troop supply cxsberns

ted with the vanous scbemes are taken from B. M.

No, 2 at the N. E. corner of the Golf ground opposite this office (No. 6 Bellary Road)
_ goteway ; this B. M. w recently moved, but has been again put ir at the same
" level as that given for it on the Topographlcal Survey 3057-48 M. 8. I. A connecting

" level to the S. W. corner of the office plinth gives a value to the latter of 305683,

A list of the levels of varions other points which have been levelled to accompanies.

- 54. For purposes of calculation the population bas been taken:—Europeans
5, 000 Natives 100,000; this latter figure is probably 6,000 over the actual at present,
but the sllowmofﬁ,eﬂo for increase is not excessive. It has been *decided to

allow 2 cubic feet, per day for Europeans and one cubic
foot for matives. 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 po
inclade the whole of the

n, and even this is very incomplete and does not

population ; however it has been used to some extent and

partly by guess, 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 mpuhle ? disﬁﬂmtmg the required quantities in exght hours.

S ll‘lmaatmt of distribution fittings gives the particulars of the various
fittings allowed for each line. The Earopean Infantry Barrack ecistern will be
supplied by No. 2 branch of main line No. 4. This latter line will at its termination
near Trinity Gh‘ur& m the wstmg supply pipes to the Cavalry and Aruller)

eracks.

56. Proba hm and there, short lengths of extra p;pmg will be required to
lrmgmrtam localities within 'bphzmt of distance, but thereis ample provision in

theuhmforauchmf

_‘ ifm' actual pipe laymg are much lower than were allowed

- to be sufficient, each item, lead, yam and

5&. Of the two lﬁe&h’ &e main from the reservoir to the bxfnrcahon of the -
disfribuhm mains, the alternative line to the west is some 700 feet shorter and will

;a-ubamy be pmla'sbh the esti

has been made out for the other, but no great

2 A




themkshoul&hmw&m faet, the
,_,nattheabesuﬁcmt

for a year’s supply
(wu QM) 1061! emmu- ’w’
-'m do this weir level must be raised 113 feet, the
: from 86 to 334 acres, the land which would be sub-
éx:iarwet and garden cultivation: Tz; comparative
atharscbunes) nate cost of compensation,
Wﬂehbnltsnkwﬁ'edepmﬁ of the water from the five
&«mm it would happen that in bad years the Hebbal
 it, hence in both estimates. uppears tho
Wﬁmter. ;

L

>"§ . S

1 aga.inst 106 M. C. F. requireu.
m 64) in an average year, a supply from

upply, though the area aubmerged while it
, would involve the t:on of much valuable

' . for no remark, astheyhavebeeﬁgre
!!hﬁ)ore , ‘dmgramgwesthemnltaof obormgs

aml Na,gavara- mnks cannot by any R
clean ; they are both highly culti- £

nd be receive -2 CODSi-
mm : tho Nagavara catchment are most
m‘h'm. leana:ga of the Heseargatta tank,
'h‘gkhﬂ hednndemmd asa m:ee of supply partly




y P
5. mmmammm which have %WM‘% O B had o dering the cost of working o echernes nder reference, the
| Aor the supply of the Wwﬂ%ﬂhﬂo% : ol W Gost of the present Uls for the Troops alone (Rs. 16,565 for gatablizhment
Summary. TG e e o and woﬂgng +all bﬁﬂn' for interest :n ﬁrsl;s& costltshls latter kas been calculated. to
. et : s @ amount to 31,889, total *
MAGAM ROAD LR ': Rt g *0“‘ for “mmxﬁﬂ deducted, it repr esents afm!:)ng:}: :g:uﬁ)d::gﬁgs}:
L Pros. gy . : ‘&. ks R ) gl Gm{; If; cqmbmod supply to Gamson and Cantonment were carried out, the
Most advsntageous catchment basin, ,.n M 1. Cost of the m ..@ “, W i o . annual total cost could easily be met by a very low water rate,about Rs. 1 per head of
wod tarrow, insuring.s rapid sod High m | charges i thapopul&tmn who already probably ay as much or more for their present unsatisfac-
of run off, the whole catchment being free. | B p onlti m m i el S L tory mpply. As far as has been nsoerémed a water rate would be cheerfully paid.
egesy iy wﬁga?’pibﬁlfﬁg"{% ik "““,.,d “;":‘“::‘“;:;:““f“‘m”@ Py B | ~ 7 SUPPLY SCHEME FOR THE GARRISON ALONE.
: i sible di s M m 5
3. Advantageous sitefor the formation of the from u?i Myscre Government to carry out the : o fi . 'I‘he lmPortm a‘“d urgency of obtaining a pure and: unfaﬂmg supply of
sapply reservoir, & deep narrow valley, baght of works as the supplyof the Mhh from this source : i B g water for {he Garnson in the eVent of its not being :
dam Lo store one year’s supply 45 feet abiove river= " | has been talked of ; however ihu theuld * / o2 R S el Reference No. 4. found possible to carry out a su ply schems for the
bed, area of waterspread at that lovel 85 acres. greal diffculty from fhis cause ‘2 Sankey's _ i " Giatrison and Canpenment combined being recogmzed the estmlxjatpys a foo to
 Height of dam o store 18 months' suppl; 544 . | has been haded over to Mysore, i Rs. 9.34130 haveth o N H A P
feet, area of water-spread at that level 124 v : e TR TR # ,34,130 haveibeen prepa e comparative statement gives the cost and other
A still Irger supply could be slored if neceseary. | i B rticulars: side by side with the Jarge schemes. The annual working expenses are,
R R e o
o Y 5. Constaatly flowing. strears o Sl “f & 9, Ttis proposed to draw the supp]y from the same source, as for the com-
;e Sar; il b i aves mmm‘umﬂ. o bined supply from Magadi road, only in this case a smaller catchment area being
s small extent. : 0 B iy j rs? yired, a point has been Selected % of a mile above the bridge over the stream at
76. HEBB AL AND NAGAV SCHW : £t ¥ gnles of the road from Bangalore to M'wadt Above this point the catchment
"“M‘ . i i G ARA il axlt gl N T area is b square miles, as colored by a pink line of deeper tint, on #e Topographical
: : ; R “Cons, ~* "~ - e Q: l ":H;' P p S‘urvey
'Mu.- ﬁ-,-g:lm om:o with lo';s:;;}yeost be; 1. Water notmpureu that dxmm 3. Taking as laid down, ﬂi‘)ies req;nred supplyd at $10,000 C. feet per day the
h:u‘: g curue bempumped S, The 9 Shaliow teskis il waet el di Referenes No. 4. tables of capacity and consumption show (evoporation
advantages are also in favor of fhe Hebbol schome | ' {he storeage of & large volume of water o ol .- and waste as before, 07 feet per month) that for the
; Wm"’d m,s:;m while ;:em o,:w ’ loes by evaporation aud leakage, ‘ iears supply of 365 M. C. feet 8 M. C. feet must be stored in the reservoir, the
‘é Zf) 2 / '/ latter, as here thegcomm mforgd sg;: ' 3. Catchmen basios nof hrgemgh.,, i - -»:;m-;»w ‘‘‘‘‘‘‘ iy requ.u-ed bemg B S Baghy horvy rever .
- 6 ::krg;&mu e m:ch mere costly. The latter - requirtd puppii fn. aay . bt fonmalte m¢ e 17 SR The damn is colored pink on the cross section of the vally, the section of {he
o ﬂ:;upﬁly mm ;1:8 ;};ﬁ :lnnm— O Fol f 1 s | _ dam for 8o much of the height from the top to be the same as desxgned for the
ing to Heblal, to supply the Nagavara taok for - m:;nm%‘ ;ﬁnmwmﬁ mﬁ“ “ e A  large reservoir. The estimate provides for cement right through es it is proposed "
supply of the town, it would be. better to.adopt | run off. giid dwg “"P‘ - s to surplus over the dam, provision being made for a mass of rough stone in rear.
hmwg)_mmummm e TS AT Siian T s L
its free by taking ‘PW ¢ h&h 5. Tor the reasons set forth in paras 12 to 18 of the report on the combined ‘
o : supply, it is thought that 18 months’ supply should here also be stored, also that a
L4 supply for the native troops in Garrison should be included. The supply of 10,000
. Q. feet per day is based on the requirements of the Earopean troops ; only a hght
(B ~addition to the height of the dam would be needed, the engine power and main
3 grovzded for is capable of pumping up a larger supply.
6. I’rov:smn is made for two sets of direct acting compound engines, pumps ;
| mmsiren A S e et
b 10 inch mam. ke . ke il
7.+ The kige of the main has been calenlated as before, a head of 6 feet per
mile bemg allowed, seven days supply pumped up in three days of 10 hours i. e,
mm__oms C. feet per second, a quantity the 10” pxpe will discharge.
8. The same arrangement of settling ponds, filters and service reservior as for
wttonn;pmlml;;g mgt wn T Seﬁhnggxondn. ﬁlteramdm the larger schemes has been estimated for, the service
mexpensively by a far smaller esta 0 - “meservoir to hold ten days supply and to be roofed in
this latter is only about } of the pbh - _ vith bnck arches Supported‘ by stone pillars and rolled iron beams similar to the
ﬁa.rl:vV(t'.)ol(xlbles:'tg"“’ater than at the cofton i : . pmpmd ol the larger schemes. # g
g » y fo_make ad ' y
) cannot do. At Ulsur wm‘g:?:oéo A smtable site will be on the South Parade as shown on the Topographical L4

: gurvey Lh(f the Contonment. Borings show the soil to be a firm red clay with some sand. 4
rom the service reservoir the mpg]g' can be conveyed to the Infantry Barracks
cislern and on by the existing lines of pipe to the Cavalry and Artillery cisterns.

i }i‘f’"mmuﬂdmhwhmympdnp&mmmrhtbedrym

per Re. 1. At the cotton Mills, R, 16 1b

as the cost, for thege calcul%?oz'k tehe onsamp

as qu hoted by Messrs Richardson and truddas for eﬂ‘«‘h engine
21-3 ively anfiquated -engines and pums of the Ulsur works
ymanagedasthemoreperfect mchines now in the mnﬁet.




a series of years. The levels given in the pa
: estimates extremely sketchy, and with reference
CE e ed with G. 0. No. 2810 W. of 20th r
e essay) it may be noted that

foundation ofthe Maga

:

18 inch main forl, 2 & 8
. |{Garrison supply-







“_mﬁrmd,argfnmamt:mm for 18
0 shown in ‘cmmwm

| . C.F. would be roquired. Prosent g
74 feet for a twelve months' supply) or to level 63

. urvey ._Wﬂdew'endatthatlwalwonldbe :
e ol | mouunuzlomcremhuofm-homdmnwthe fre catchment B
Tl °f15wﬂﬂﬁ Huchmammwouldbeavmhble in ordinary years. ///p

i 15, Thew the tan mﬂmvalleyxsrema.rkablymreandclearloohng
%A@Mﬁﬁﬂﬂﬁ sig), 50 the difficulties on account of silt, likely to be
met with at N ‘here

o 16. %tmﬁhutmwarsd%md%feetmlength these could inexpen-
o smlybenm&,fa'wlwhalnmpmmofmjooo is allowed in the estimate for

raising the bund.

b b mm&eﬁmu,mmgthelmn&(i.e dam),mlemooatlythanenther
Hebbal or Nagavara,ﬂmbundbmngmuch shorter.

VR . J. C. LARMINIE,
Ezecutive Engineer.
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showzn«g oost and other partwulars
WPM if'qr a combined supply to
_and Cantonment. ’

‘Hebbal Tank. | Nagavara ‘ Rachenballi. i
R i i ety : w
& 2} 3 | 4 11
: .
182 |- 186 ‘ 194
29180 28970 98950 | 2lower than Nagavara,
! “hy 'Tle being deeper.
. 30900 20900 | 30900 |
361:0 334'%acres.i‘ 338 acres. |
o :
1234 | 106 M.C. feet 118 M. C. F. | Por s zom sy :
9 13 166 { 36 8q. miles. !‘
g | 50 36 | 15 | ;
'ABSTRACT OF ESTIMATES. ‘, ! :
1,902,740 26§00 | 30500 1 16,000 o
53,000 40000 = 44,000 | 45000
1,000 £ Sl ¢ :
1,500 1,500 l 1,500 | 1,500
112,000 12,000 @ 12000 | 12,000
5,000 3,000 3,000 3,000 |
£ 14,000 14,000 14,000 14,000
2,57,000 1,15,400 1,51,900 1,904,400
37 350 37,350 87350 | 37,350
36,860 36,860 | . 36,860 36,560
53,430 53,430 53,430. 53,430 » :
220748 | 2,20744 209744 | 229,744 :
m-ma:m.loozoomam.l ‘
s » 100, 80 hol g%
87 "dlfu
. 18,550 30,000 Tos50
AssessmentX 1
10;770 | 10770
598254 1[ 6.55,054
" 61,000 | 65,500
‘Bs.0—-3—3 | Rs.0—4—3
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