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)- ' . : l4ta Avcusr 1888, No. 2-43‘-:‘-{'-, Pusiic Works, . ’
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' GOVERNMENT OF MADRAS.
PUBLIC WORKS DEPARTMENT.

. Buildings and Roads.
Military Works.

.

REAP-;—the following paper — S “ SN

' Note by the Chief Engi,neer,‘ Public Works Department, dated 14th August 1888, on the
\ Bangalore water-supply. :

%

I ‘ . ‘-X:.
Onopz—dated 14th August 1888, No. P2Y, Public Works.
4 i .

The foregoing Note will be eommunicated to Mr. Larminje, Executive Engineer, .
who will be directed, if he is willing to cancel the remainder of his furlough, to
roceed to Bangalore and-prepare-in detail the estimates required under the direct
orders of the Chief Engineer, Public Works Department.

.

2. Mr. Larminie should place himself in communication with Colonel Bowen,

! R.E., Superintending Engineer of Mysore, who has expressed bimself willing to give
! © uny assistance 1n his power, and should submit, without delay, & statement of establish-
. *  ment required to aid Lim in the preparation of the estimates. - .
' 3. Mr. Larminie will be placed on- duty from the date he reports his arrival at .
\ Bangalore. ‘ . o o o : o
S ~(True Extract.) | : *
I - Captain, R.E,
| ' ' Under-Secy. to Govt.,, P.W.D.
\ .
. R
To J. C. Larminie, Esq,, with cOp%’ of Note. . Lo ¢
To the Superintending Engineer, V Circle. : = ‘

Examiner, Public Works Accounts. ;
Military Department. o

» L

2682 _ e~

' hxd F. R. Bontleman.
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BUILDINGS AND BOADS.
MILITARY WORKS.

L. EUSVIOREEE s

v ' SE LS. '- | - " 'NOTE ON THE BANGALORE
500t. of 15881 A0 - | TOTE ON THE BANGALORE
S, ; .. . . R ST
puBLIC WORK f | ._ o . |

Or the many schemes which have been

brought forward in response to the notifi-

: cation calling for essays on the subject of

. . providing a pure water-supply for the

” - - troops in Bangalore, for the ecivil and

_ military station and the pettah, only two

propose a sxgpply by gravitation. €ne of

. . - these, which suggests a reservoir on the
PN R », , Nilgiri Hills with pipes therefrom, may

9 ' : : ' be rejected at once on the score of the

distance and comsequent cost of piping;

and the other, which is merely a resusci-

g Lo . . - tation of an old proposal to bring water in

Ditd Awpe (11 P , . from the neighbourhood of Nundidroog, is

(- : , : open also to serious objections, = All qther

i‘-" g : schemes propose lifting the water, and

Facd P - ' the result of an examination of them and

; . of the country in the neighbourhood of

P , ' .- -Bangalore leads to the conclusion that

U L - lifting the water is inevitable. The

0480 . . ’ . . . height to which it is proposed to lift the

water varies in the different schemes from
‘ - 100 to 400 fect, and even the greatest of

g R _ * these heights should not, it is considered,
s T : R . be viewed in the light of an insuperable
- . ’ ’ . objection to the scheme, if it pravided
really good water.

b ' 2. A great many of the schemes con-
Lo | ~© template the improvement of Sankey's

B R tank, which already econtributes, to some
L ‘ P - ' extent, to the supply of the eivil and

AUGUST P ' military station and also the pettah, and

, - , e b y is supposcd to supply really good water

———

but it has to be noticed that so long as the
rifle butts remain in their present posi-
tion, ro long will the supply to Sankey’s

- tauk be liable to contamimation, as it will
be impossible to prevent the catch chan-
nels being used as latrines,

t
4
; 3. The question of the right to the water
, . in Sankey’s tarrk has not yet been finully
! - settied. Thetask *
] * Memorundum “hy Super-  wgs originany in-
I A , ','};‘".'E,d,ﬁ,"‘ Engiooar of 4 nded to provide a
; : ' supply of pure water
o e P ‘ : to the civil and military station ; the popu-
S ,; } i : ~ lation of the pettah was not provided for,
R IR : but as part of the catchment ares of the
) vy R - Dharmambudi tank on which the pettah
.- mapealore Water supp f S R . - mainly depends was to be cut off, provi-
- Billp \rs T,armivise !‘;7‘_"‘ o ,‘ ) ' ‘ ~ sion was made for supplementing it by
R AL A IR :

(-‘.,,.,,.,ni.-‘ﬂix;.;. s 3 WAL - et PiL 4 - moans of scour cocks in the delivery .
o LSRR ST 311 ot B LoL

: L th 11 o A A . : : . ~ » projec '
e bagipoet ® pobie Worke D : 'y . ’ , mains, The cost of the project was borne.
f‘hil'uf Pt':hfir?\;':"’ - b . 4 -
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by Mysore, and it was |

v Intended that ¢ g

moderate charge shonld be made to the

municipality for water supplied, and a

ke charge to @

Gevernment of India's lofen g D g
S d;;ﬂ o 2;;1;;; émment for water
ume 1559, given to the British

Forces.” (On the
rendition of Mysore, the tapk (which

:lvac]ll Proved a failure uWihg to causes too
'Ph known to need recapitulation here)
With it catrhment area was leit in Mysore

territory. That the Mysore Government

expended nearly five and-a-half lakhs
o0 the works constitutes a ducided claim
on their part to the tank-supply, but the
contention of the municipality that the
surplus revenues of Bangalore, which con-
8isted of upwards of vne and-a-half lakhs
of rupees, may be assumed to-have met
the expenditure, should not be lost sight
of, also that the object of the works wus
to supply the civil and military station
Witk good waterat g moderate charge, and
the fact that had the works fulfilled their
object, the site would not have heen left in

y!:lore territory without, at al] events, a
A °C agreement on the part of the Mysore
N overnment to supply the water required

M tthtla1 Station. There seems every pros-
}’-:; tt h!:: the question of right of supply
scttlog source can now be satisfactorily
settléd’ and it is essential t)at 1t should be

: tnn].;t :lz;oe, ats there is no doubt that

Y, al a reasonable additj
cost, be made to bear jiq share in pr;(\):lgf
g Bangalore with good water,

4. What that shape may be has now to

eonsidered, Very careful observationg

ve been made ang recorded at §
t8 !
tauk for 2 number of years bytheaonflﬁfzf{r:'
o si 'iy:gf: Public Workse Department,
W?te:dupply i:}‘)zrs on the subjeot of the
teut.-Colonel Bowen RE j
L s and M
Kensmgton, R.E. m a at:xdy of thg:

1t arpeary t
o 2§p:quirehau:ﬂi:012h :he catchment arey

wile, and the mini 7
umum 7 i) \
foet, Accardmgto General Mtlxoanfug::

into the tank has(lf fhe water thus roceived

Absorption B 108t by evaporatiog
o atod leakage through the ey,

sjor : -
COrrectnesy of ]thia cosington disputes the

(3]
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- quantity lost to from 124 to 15 million

cubic feet, Of this it is ditheult to ascertain
how muchig lost by evaporation, and how
much by letiage, but it may be gathered
that probably half is due to leakage. If
leakage can be prevented, there would, ~
therefore, be 111 million cubic feet avail-
able in the worst year, say, 70 million
gallons, nearly 40 gallons a head for £,000
people or 4 gallons a head of 50,000.

5. That leakage cun, to a very great
extent, if not entirely, be Pprevented
seems beyond doubt. The Mysore Govern- |
ment are now constrngting a dam across
the valley a little below the reservoir
bund, a portion of the foundations of which
are on solid rock and a great portion of
the water, which at present ecscapes
through and under the bund, will be
caught by this dam and made available for
the pettah. Various schemes have been
brought forward in ths essays for prevent-
ing leakage by filling in the bed of the
reservoir with puddle or concrete, and for
improving the catchment by sub-soil drains
with a view to storing more water, which
the reservoir can easily do if leakage is
stopped ; but it is safe and wisest to base
our actual supply for consumption on the
quantity that will be available from the
catchment area in the worst year recorded,
and we may estimate this supply roughly
in another way as follows. The actual
run off the catchment area by measure-
ment in the worst year is shown to be 7
million cubic feet per square mile or 171
million cubie {feet altogether ; deduct
one-third for Jess by evaporation, &e.,
and we have 111 million cubic feet or 71
million gallons available for consumption,

6. It will be well here to consider the
quantity per head per diem that should be
provided. In the echemes that have been
proposed, this quantity varies VEry con-
siderably, the highest being 20 gallons and
the lowest, for drinking purposes alone,
about 2 gallons, The ordinary allowance -
in England in non-manufacturing towns
is 16 to 20 gallons, but in this country,
where water is not required for closets
or for washing clothes, it may be very
much less. Msjor Kensington says: ¢ In
Mysore, according to very carefully
prepared statistics, the consumption was
found to be, in 1874, 1} gallons a head
per diem at the highest estimate. Surgeon
E. Nicholson, who was for a long time
employed as analyst of watews in Mysore,
‘in his report, dated 18th December 1871,
on the water-supply of Bangalore, puts
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~ down 3 gallons a head per diem for eve

man, woman, and child, as very libera].”
(fl}‘?m supply provided for therytroo;:;8L in

aptain Romilly’s estimates, the latest
approved by Government, was about 12

gellons per head per die it i

. m, and it -
mdergd~ that & very ample supply giﬁoge
provided it 2 cubic foet or 121 gallon
are allowed for the troops and 1 ot ot

or 62 galions for the native Population, -
1. On this assumption it follows that

' ) fully sy :
tl(')oolﬁs also 24,000 nutives?7 or ;;plgatge
PqP' 3§0R 6f 34,000, and it s shown be
y: 2 ]Zr ensington that by raising the be?l'
o the tank water oould be supplied to
& troops, and oivil and military station
by gravitation, while without any such
Taising, 1t con supply tho pettah. 8o
2rge 8 sum having becn spent on the
tank, it sheuld, as a matter of oourss, be
utlised to the fullest extent porsible, ’and

a3 fre

gallou must be raised a considerable heigat,

can be brought in by
d be made to supply as
lore as possible,

Bravitation shou}
much of Banga

8. A the
old sch

are {0 be

a f 1 1 ‘
the S0 ?fndp Ln the Hebbgl basin near

4 miles nosth ofnnaki;nni valley, about

i of Bangalore, and j
8o-eatled Magudi Rysd basin, near th:anhg::g

of
the Arkavutty valley, about 7 miles

_,,alore.; two schemes have boen

rought forg. i
St forward in oytfipe for the former,

iwo for the lattor,

er 4 .
acceptation of tﬁentv:" u the ordinary
which water flows for som
y;ea ™ #0d is to be found

ext lower

cubie foot -

L ¥ .
m any other seurcy of supply, every

grounds cunnot b -
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expected to yield absolutely pure water,
though it is possibla that such water, if
stored in a very large volume, might be

~ considered usable, and it may be laid down

that the fewar the tanks and village-sites-
in the catchment area, the better the water
will be, also that the further from Banga-
lore the better is the chance of obtaining
a pure supply, the outskirts of any large
town being evidently liable to contamina-
tion of the soil even beyond that due to

manuring. ' o :

10. The first scheme for supply from the

Hebbal basin is one which has atiracted -

a good deal of attention, as it was pro-
posed by General Fischer, R.E., and has
received the approval of the munieipality,
being tho only scheme apparently of those
brought forward, which has been con-
sidered by that body. The scheme has
not, of course, been worked out in detail, -

and is a mere sketeh based on sssumptions
- as well as on facts. It provides for enlarg- -
~ ing the Hebbal tank about & miles to the

north from the cantonment for pumping
up the water from thenee to the top of the
muntapar hill from which, after filtration,
it could be distributed by pipes to the
troops, station, and pettah. The distunce
is stated to be about 6 miles, the lLift 100
feat, and the cost without distribution three
Iakhs of rupees. The tank is apparently
intended to hold fifteen million cubie
yards or three years’ supply, in addition
to water required for irrigation, and the
catchment. avea is stated to be at least ten
square miles. -

11. The very full information which is
available in the Irrigation Branch of the
Mysore Public Works Department enables
the assumptions and faets of the seheme
to he tested, and the result is not favor.
able to the scheme, The total catchment

# area is 122 square miles, of which 5,120
. weres are intercepted by the tanks above

Hebbal, leaving the independent drainage
area of the Hebbhel tunk 44 square mules,.
and applying the data which have been

ascertained at Sankey’s tank, and the ralp

that in the year of lowest rainfall the run

off shall determine the supply available for

consamption, we have total run off frem
4} square miles 313 million cubie fect, and
deducting one-third for evaporation and
loss 21 million cubic feet or 131 million

allong aveilable for ennsumption, which
would supply about 7,000 people with 62
galions a day. We should not, therefore,
accept this scheme as providing a sufficient

- supply of water, It s true that it is
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. proposed to enlarge the tank se as o hold

:irte}ahéveer:’ supply, and thus eatch the
pius water of good years to supply the
deficiency of bad years, but appi ying the

“data of the Public Works Depurtment

* - catchment aregq

: - ~above will ahsq

azain, we have a ron off of 17 million ecabic
foot PeT 8quare miie in the vear of best
rainfall or a total run off from tae whole
of 2121 million cubic feot
o0 yards. The taunks
th 1-9 million cubic vards
leaving 69 million cubie
10 the best yeur, which

or 78 millioy

of this amount
yards available

shows that g tank intended to hold 15

2

et 8lsa to be ingufe
M we udd two Lak

- b sy, 60,000 poan,

o t‘?rs basin  ig ona

take the witer fro

s fclf:gr cafchment, ar,
o and 4 {otg] catehmont of 51
- meiles. - Mo inereages the 5

- 3upply from wellg i

- Will filter, apd
about  §04). oq

::}%!;wn eubie Fards, bosides 5 million
g ie yardg for irrigation, would never

12. It may not he necessary fo pure
the suhjeol fusther, but a fawywt:n}:l;:: ;
o said ag to the amount of the est.imatg.
b;(:;n%;nsatwn 18 allowegi for at Rs, 40,000,
amr’a‘unte best authority estimates the
amout O::gnumi, ‘}f the tank is enlarged
amp posed, at tul‘ai? or four times that
ount, and the engine and maing Heem

wntly estimated, Then,

18 for distribution works,

éh‘u; ;&gnsount c,‘f the estimate will be, saY,
: for the SUpply iu round numbers

; ple. ~
13. Ths second schoma for supply from
3 bu ond proposed by “Muajor
W:;g:mg.r,or;z‘, RE ; he takes the Nﬂ:’a-
the:‘ ngz t!;i:rf, the vext in the series below
ek vbba tank, 13 the source of supply
m;rt;; up thres small tanks lying to the
4, and exesvatos g cateh cihannel to
m these tanks and th
o, . %8 tanks and the
‘ﬁg);i from the Jakkur tank, a oonsigor.
vk servor lying rather 1o the north
censt. - By thig
“a of 10 square miles,
: €1 square
of thy ? tue storage capucity
strietinzaﬂk to 80 million oubje fefet ro-
focting 118 area t0 100 sores, 4 minimigo
u8s Ior evapuration, Mo takos his’

meTem of the tank ip i the south

PUlps the water we tq

-l ; t - Ex a
- mupplies §9 09 above the tank-bed,

‘euhic fpet per diem

Ry 2o @ pressure gt lovel of

. .L 0 ' » kY .
o : 24 cubie fee
thep EeALTY | ami delivered attztlz::ll;'
his, he elaimhs‘ will supply
ilitary station
yU00 people, at the
- The water is

to which the water

e as that jp Genoral |
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Fischer's acheme, and the height to be
raised, with tho exception of the small
supply referred to, about the same. The
cost is estimated, including compensation

- and distribution, at six lakhs of rupees.

14. Applying the data given above, we.
may expect arun off in the worst year
from a free catchment of 10 square miles .
of 70 million cubie feet. Dedueting one- ..
third for loss from evaporation, &c.,” we
have 47 million cubic feet available for

. distribution ; this would give about 7%

gallons per diem for 100,000 people. The .
estimate appears to be liberal, except in
the item of distribution, and the scheme is
certainly an improvement on that of
General Fischer's, the only weak point in
it being the enlargement of the catchment
area by means of a catch channel, which,
it i8 possible, might breach and lose a
lurge portion of the supply ; if the channel
did breach, the free catchment of the tank
would be rather less than that of the

Hebbal tank,

15. Of the quality of the water in this
basin, we have no report; all that is claimed
for it is that it is as pure a supply as that
obtained from any similar source, and in
Major Kensington’s scheme that the water
"being taken from wells is paturally filter- -
ed, and therefore as pure as filtered water - -
can be. We must, however, remember -
that the water flows from cultivated lund
within four miles of a very lurge town,
and therefore more heavily msnured than
ordinary land, and that the area includes

 geveral village-sites with all their impure

surroundings. A fairly thickly-populuted -
and well-cultivated catchment area in the
neighbourhood of a large town could only
be accepted as 'a gathering ground for
drinking water in the absence of more -
favorably-situated ground.

- 16. We now come to the two schemes
for procuring the supply from the Arka-

. vutty valley.. These were independently
prepared by Mr. Standish Lee, Sapnitary

Engineer of Mysore, and Mr. Garrett,
Executive Enginecer, Public Works De-
partment, and both propese the construe-

“ tion of a reservoir on a stream which

erosses the Mugadi road about seven miles
from the cantonment. Mr. Garrett pro~
poses to dam the stream near the road,
where he says there is a catchment area
of about 4} square miles, but which he
assures for safety to be 4 square miles,

and Mr. Lec about a mile below the =

road where he finds the catchment area to
be 884 square miles.  From_ inquiries;

N
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~ high rocky mounds wi

- the ground the run off m

- could be stored without & very heavy .
- expenditure, S

- made on the apot, it seems certain that
Mr. Garrett has under-estimated the area,
and that Mr. Lee's estimate of area may

beamecepted. - LT -
17, The country here i3
‘1 charecter to the Hebbal basin: the slope
of the drainage is very .much greater,
th deep valleys

between break up the surface, and, for the
most part, the fand ig Waste, with a very
small extent of dry cultivation, a fow mere

" ponds, and g few very small villages, . The

. Tun off must be very much greater than
in the other valley,.and the poor character
of the soil may be seen from Mr. Garrett's
statement based on the authority of the
Amildar of Bangalore that to buy up

ascertained by in
7 dor'a gailiering grouid, the valley ig deep

aad Very nurrow in parts, ang there are

OW apparcntly
fair-sized basins, wheve re

be formed at a very reas
There i3 a little laterite~ to be seen at the
head of the valley, but averywhere elso
the out-crepping rock is igneous, the bed
of the streams being rocky . throughout,
If the few huts and the cultivated land
in the eatchment area were bought up, the
water drained off must be gs absolutely
pure as any surface drainage can be,

onable’ outlay,

© 18, Asregards the quantity of water

. available, if

we apply the data gs above,
the run off

et in the worst year of

~ from evaporation, &a., the quantity avail-
- able for consumption wi] be 412 million

cubie feet, or 7 galions
however, been
e character of
ust be consider-

stated above that from th

ably in excess of that fro

determined the data,

it i3 considered, be snfely assuined that the
e off in the worst year of rainfall

. would afford a supply of 61 gallons te

130,000 people, and that gge year's supply

 The !mighi‘. to which the water must be
ra

18, however, at Jeust double that

which it js Proposed to be raised on
“the Hebbal sige,

verg' different

spection, sminently suited

Servoirs might -

from 884 acres ig 618 -
~ million eubic feo

rainfall, and deducting one-third for loss

per head per diem
© for 100,000 people. Tt has,

m the eompara.
tively level ground experiments on which

and it may, therefore,

Both Mr. Yeo and y
- Mr. Garrett estimate it to he 200 feet,

but it would appear that the bed of the

e I
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ite 1 230 feet
stream at Mr. Lee's mtp i8 about
below the level at which water must be

delivered. :

19. As regards the cost of the schemes.
Mr. Lee cstgnates in detail only the cqgg
of supplying the troops with bU,()!;
gallons a day, making use of one of tu;
Hulsur engines and pumps andwpart 0
the present delivery pipes. For this
quantity he makes out the cost would be
Rs. 1,65,000, aud the annual ou tlay, inelud-

’ ing mtel‘ﬁ-‘ﬁa RS- 25’824, Iu:r. G:!.I'retit

" asfitnates that the eost of snpplying the

same quentity would be Rs. 4,50,000,

~und annual outlay, including interest,

$. 62,600, but he allows for new engines

:j?d all no;v pipe:;; as :rell as for buylf}g
the whole catchment ares. :

up;{lﬁ Lee has proposed by the construc-
tion of dams lower down the same stream
to 1mpound sufficient water for the fllppl}'
of the whole of Bangalore, or for 100,()0{)
people, but his catchment area would then

~ mclude tanks into which part of the drain.

~ age of the pettah flows, and land occupied”

by tanueries, and would give anythl_nig:
but & pure supply, the height to whict
water must be raised would also be 400
febltir. Garrett also proposes to utilise thg
drainage to the utmost extent possible, and -
in eonjunction with an existing Teservoir
to supply the whole of Bangalore, In this

case he estimates that the Magadi road

works with all distribution would cost
six and-a-half lakhs, -

20. The "schemes then woxl;kq;i ' 0;11;

ghly, as they, of course, must be, for the
;?E'?msz, for v}:hich they were intended,
promise a sufficient supply of ag nearly
pure water as any surface drainage can be
for 100,000 people at & reasonable cost,
that is, about six lakhs, and, so far as can -
be judged from the figures, the cost per
1,000 gallons would be less than one-
third of & rupee. - It may be said, there-

N

fore, that they promise well.

2L. Of everything, thea, that has been
brought forward or suggosted, this scems
to be the best arrangement, and one that |
will provide Bangalore with a good and
sufficient water-supply. . (1) Construct a
roservoir on the tributary drainage of the
Arkavutty at or about one mile below the
Mugadi road to contain more than one -
year's supply for 100,000 people, at 62
gailons & head a day, pump up the water to
& service reservoir and stand-pipes saffi-
cieutly high to command the station and

barracks, and lead the ‘water by pipes to

L
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 the station utilising, ag far as possible, the .

existing engines, pumps, distribution pipes
&e. (2) Improve Bankey’s reservoir as
above indicated, by which means a supply
. for between 30,000 and 40,000 people can
be provided. We should thus put e supply
of good water almost at every door for, say,
nearly the whole populatiog ; but it must

be remembered, that numbers of the in- °
habitants will still draw their supply from . .
wells which furnish good water, and many, =

however good the supply at the tap, will
prefer to use the tauks to which they are
accustomed, and the water in which is
gofter and pleasanter than any other.
We cannot therefore breach the tanks and
let the beds dry up, and as they must
remain, it will still be our duty to conserve
" them and to prevent the water from
spreading disease among the people. To
this end it is necessary to divert the
* bazaar drainage entirely from the tanks,
- to prevent the establishment of eholera

- camDs, tanneries, &g., on’ grounds which

‘drain into the tanks, and also to prohibit
ali garden cultivation or any cultivation
- which requires manuring in the drdinage
- area. The diversion of bazaar drainage,
and buying out cultivation should form a
part of any estimate for the water-supply,
ard once it is accomplished, ordinary
conservancy on the part of the munici-

. pality will prevent the tanks being a

_sonrge of danger to the inhabitants.

22, Tt will then remain to be settled
. how the supply avsiluble is to be distri-
buted, and there seemano doubt whatever
that the troops should be supplied from
the Magadi road reservoir, which raust
- give the nearest approach ta absolutely
- pure water; and after full consideration
-~ of the subject, it seems desirable that the

- civil and military station should also be

surplied from the same scurce. The main
- will, it is true, run past the pettak, but
the pettah can best be supplied by

. gravitation from Sankey’s tank ; and even
- if that tank cannot b8 made absolutely

- water-tight, the leahage through and

- under the bund can be caught by the
- works now in progress under the Mysore
- Government, and conveyed to the peitah.
- The supply from Sankey’s tank would, as
~above shown, provide 61" gallons a-day

- for a population f 34,000 or 4 gallons
- a-day for 80,000—sn “amount which,

. judging from exverience in Mysore, is

-more than ample,

The bost. arrangement
seems to be to en

wr into sowe agreement

" - with the Mysore “overnment whereby all
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right;; to the ﬁmpplj from Sankey’s tank

- can be handed over to the Mysore Govern-

ment and in return the catchment area of

she Magadi road reservoir could be hgnded N
“over to the Madras Government for a
" pertain sum, which, considering the claim

the trcops and station may have on San-
key’s tank, would he, of course, less than

the actual value of the land.+ Thismight, :
if the respective Governments agreed, be
~decided by arbitration. :

23. It is suggested that no time should «

be lost in investigating the Magadi road
" scheme and preparing complete detailed -
astimates for all works counnected there-

with. The estimates ean best be prepared

- by officers acquainted with the locality
.;aZd of local experience, and it is probable

that the Mysore Government would not
beaunwﬂling, considering that the Madras
Government have already given the ser-
vices of its officers for. considerable -

.. periods for purposes of investigation, to

deputs an officer of their Public Works

" Departmont to work out the estimate.

If necessary, however, an officer from

: s ocould be made available, and
' ?J{([):gir&y Mysore might consent to defray
part of the expenses. ' It may, of course, -
nrove that there are oir?]ectxans to the
: i‘dagadi road scheme, which have not as

yet ben brought to light, and that the

. ill be heavier than anticipated; it .
-‘i}s éggable, therefore, that, at the same -
" . time, estimates should be prepared for
o ‘Major Kensington’s scheme, ths cost of
_ the two schemes compared, and anslyses
of tho water derived from each obtained,
~there seems little doubt, howover, that
¢ the Magadi read. scheme -will provide the .
© .. purest supply, end that it will be worth

while to pay for the best water.
. As rcé)axds provision of fands for the

- works there is no doubt that the Govern-—- -
*.ment of India will be prepared to enter-

tain any reasonable scheme for the supply
.of good water for the troops; but it can
hardly be efpected that they should pay
also {8 the supply to the civil and

" military stations, and it will be necessary,.
thercfore, to ascertain what amount the - -
" municipality should and can centribute

for their supoly. _ |
igned) J. 0. HASTED, Col,, R.E,;
(Bigned) Chief Engineer,’P.W.,D.
PusLic Woks DEPARTMENT, ‘
Ooracauunp, 14tk July 1“8_88:«_ o
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Or the many schemes which have been

* brought forward in response to the notifi-
" eation calling for essays on the subject of

providing a pure water-supply for the
troops in Bangalore, for the civil and
military station and the pettah, only two

- propose a supply by gravitation. Une of

these, which suggests a reservoir on the
Niigiri Hills with pipes therefrom, may
be re]eeted at once on the scoré of the
distance and consequent cost of piping;

" and the other, which 13 merely a resusei-

tation of an old proposal to bring water in
from the neighbourhood of 7\"undic‘irong, is
open also to-serious ohjections. = All other
sr‘hemea propose lifting the water, and
the result of an examination of them and
of the. country in the neighbourhwod of
Bangulore leads to the conelusion that

lifting the water is inevitable. The

height to which it is proposed to lift the
water varies in the different schemes from
100 to 400 feet, and even the greatest of
these heights should not, it is considered,

be viewed in the light of an msupemb‘le
objection to the schemc, if it prm«lded

, reahy good water.

A great many of the schemes con-
templace the improvement of Sankey’s
tank, which already contributes, to some
extent to the supply eof the ecivil and
mxhtary station and also the pettah, and
1s.asupposed to supply really good water;
but it has to be noticed that so longas the
rifle butts remain in their present posi-
tion, so long will 'the supply to Sankey’s
tank be liable to contamination, as it will
he impossible to prevent the eateh chan-
nels being used as latrines,

3. The queshon of the right to the water
in %mkey s tank has not yet been finally

gettled. 'The tank* -

* Memorandum_by ‘311!‘"’1"1 was Dl’lgmany in-
i ?ngm *r ® tended- to provide a
supply of pure water

to the civil and military station ; the popu-
lation of the pettah was not prow wded for, -
but as part of the catchment wrea of the

Dharmambudi tank on which the pettah

mante devends was to be cut off, provi- -
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moderate charge should be made to the

municipality for water supplied, and a

. ’ like charge to Gov-

Governmentof Indin'sletter  grnment for water
No. 3% C., dated 25th . g

June 1869 ~ given to the British

Forces.” On the

sendition of Mysore, the tank (which

had proved a failure owing to causes too

well known fo need recapitulation here)
with its catchment area was left in Mysore

territory. That the Mysore Government

expended nearly fivewand-a-half lakhs
on_ the works constitutes a decided claim
on their part to the tank-supply, but the
contention of the municipality that the

surplus revenues of Bangalore, which con-

gisted of upwards of one and-a-half lakhs
of Tupees, may be assumed to have met
the expenditnre, should not be lost sight
of, also that the object of the works was
to supply the civil and military station
with good water at a moderate charge, and .
the fact that had the works fulfilled their
object, the site would not have been left in
Mysore territory without, at all events, a

fixed agreement on the part of the Mysore. |
Government to supply the water required

by the station. There seems every pros-
pect that the question of right of supply
from this source can now be gatisfactorily
settled, and it is essential that it should be

settled at once, as- there is no doubt that -

the tank may, at a reasonable additional

cost, be made to bear its share in provid- -

ing Bangalore with good water.

4. What that share may be has now to
be considered. Very careful observations
have been made and recorded at Sankey’s
tank for a number of years by the officers

of the Mysore Public Works Department, |

gnd soms able papers on the suhject of the
water-supply have becn furnished by
Lieut.-Colonel Bowen, R.E., and Major

Kensington, R.E.  From a study of these, 8

it appears that from the catchment area

of 24 square miles the average available .
supply per square mile of eatehifient per -
‘anpum has been 11 million cubic fuet, the

maximum 17 million cubie feet per square
mile, and the minimum 7 million cubic
feet. According to General Mullins the

greater portion of the water thus received ' -

into the tank has been lost by evaporation, -
absorption, and leakage through the tank-

bund ; but Major Kensington disputes the -

correctness of this conclusion, and proves
that & great deal of the water escaped
through the high level sluice, which can

. be made water-tight, and thus reduce the
quantity lost to from 12§ to 15 million -

et

o
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cubic feet. Of thisit is difficult to ascertain
how much is lost by evaporation, and how
much by leakage, but it may be gathered -

that probably half is due to leakage. If

Jeakage can be prevented, there would,
therefore, be 111 million cubie feet avail-
able in the worst year, say, 70 million ’
gallons, nearly 40 gallons 2 head for £,000
people or 4 gallons a head of 50,000.

‘5. That leakage can, to a very great
extent, if not entirely, be preventcd

- seems beyond doubt. The Mysore Govern-

ment nre now construeting a dam across
the valley a little below the reservoir
bund, a portion of the foundations of which

are on solid rovk snd a great portion of

the water, which af present cscapes
through and under the bund, will be
caught by this dam and made available for
the pettah., Various schemes have becn
brought forward in the essays for prevent~
ing leakage by filling in the bed of the
reservoir with puddle or coucrete, and for
improving the catchment by sub-soil drains

. with a view to storing more water, which

the reservoir can easily do if leakage is
stopped ; but it 18 safe and wisest to base

. our actual supply for consumption on the
© quantity that wiil be available from the

" enichment avea in the worst year recorded,

and we may estinate this supply roughly

" in another way as follows, The actual

run off the catchment area by messure-
ment in the worst year is shown to beo 7
mitlion cubic fest per square mile or 17%

miilion cubic feet altogether ; deduet

one-third for loss by evaporation, &e.,
and we have 11} millioen cubic feet or 71 .
million gallons available for consumption.

6. It will be well here to consider the

- quantity per head per diem that should be

provided. Inthe schemes that have been
proposed, this quantity varies very con-
giderably, the highest being 20 gallons and
the lowest, for drinking purposes alone,
about 2 gallons. The ordinary allowance
in England in pon-manufacturing towns
is 16 to 20 gallons, but in this country,
where water is not required for closets
or for washing clothes, it may be very
much less. Major Kensington says: “ In.
Mysore, according to very ecarefully -
prepared statistics, the comsumption was
found to be, in 1874, 1 gallons a head
per diem at the highest estimate. Surgeon
. Nicholson, who was for a long time
employed as analyst of waters in Mysore,
ip his report, dated 18th December 1871,
on the water-supply of Bangalore, puts
down 3 gallons a head per diem for every
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man, womau, and child, as very liberal.”
The supply provided for the troops in
Captain Romilly’s estimates, the latest
approved by Government, was about 12
gallons per head per diem, and it is con-
sidered that a very ample supply will be . -~
provided if 2 cubic feet or 12} gallons . :
are allowed for the troops and 1 enbic foot  : ,
or 63 gallons for the native population, : . '
7. On this assumption it follows that : ' EE
Sankey’s tank would fully supply the
~tronps alse 24,000 natives, or a native
population of 34,000, and it is shown by .
Major Kensington that by raising the bed : : o o : =
of the tank water could be supplied to ‘ %
the troops, and civil and milifary station
. by gravitation, while without eny sueh . Lo . L <
ratsing, it can supply the pettah, So ' ' . 7
large a sum having been spent on the
tank, it should, as a matter of course, be
utilised to the fullest extent possible, and
as from any other source of supply, every :
gallon must be raised a considerable height, .
the water that can be brought in by . = -
gravitation should be made to supply as
much of Bangalore as possible. - R

: ~ 8. A thorough examination of all the
{ 4 ‘ old schemes and also the new, amounting
to 17, as well as the country in the neigh-
bourhood of Bangalore, has led to the
conclusion that the best sources of supply
are to be found in the Hebbul basin wear - -
~ the head of Pennakinni valley, about -
4 miles north of Bangalore, and in the . = = | SR
so-called Magadi Road basin, near the head i ‘ o ;
| 1 of the Arkavutty valley, about 7 miles ‘ :
Ly west of Bangalore ; two schemes have been : .
1 - brought forward in outline for the former, - . |
and two for the latter. - A o -
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L 2R 9. The rivers Pennakinni and Arkavutty TR
; which drain the ground adjacent to Banga- =
Jore are not here rivers in the ordinary
acceptation of the term, in the beds of
which water flows for some months in the
year, and is to be found below the surface
of the bed for the rest.  They are simply
drainage chanuels which wore dammed
across at frequent intervals in old days to
form the tunks which eover the face of the - o
£t countre.  Under each tank dis mers or . o . . 4o p o
S " less wot cultivation, either rice or garden oo - {

crops as perhaps sugar-cane, and the lunds =~ -

thus cultivated are probably cverywhere
manured and near Bangalore most likely =
more heavily manured than land at a . -
distance. Noar the tanks are village-sites,

and these sites togcther with the manured
ficlds must drain into the moxt lower
tauks. Such gathering grounds cunuot be
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e | ; - expected to yield absoiutely pulle water,

- though it is possible that such water, if
stored in & very large volume, might be

P : considered usable, and it may be laid down

! : ‘ , - that the fewer the tanks and village-sites ;

ooy TR : in the catchment area, the better the water 7'

: ' will be, also that the further from:Banga- -

lore the better is the chance of obtaining

a pure supply, the outskirts of any large

town being evidently liable to econtamina-

tion of the soil even beyond that due to

manuring. o : o . o
10. The first scheme for supply fromthe =~ = !

Hebbal basin is one which has atiracted .

L IR a good deal of attention, as it was pro-

Yo : ‘ R posed by General Fischer, R.E., and has

;o ’ ‘ received the approval of the municipality,

being the only scheme apparently of those

j ; - - . brought forward, which has been con-

O : v . . sidered by that body. The scheme has

R _ ‘ L o : not, of course, heen worked out in detail,

P S , and is a mere sketeh based on assumptions

L * R I, -+ aswell as on facts. If provides for eularg-

o Lo ~ ing the llcbbal tavk about 5 miles to the

LB S - north from the cantonment for pumping

B ’ up the water from thence to the top of the

muntapam hill from whieh, after filtration,

it could be distributed by pipes te the

_ X  troops, station, and pettah. The distance
Ch A B .7+ is stated to be about & miles, the lift 100
‘ : v feot, and the cost without distribution three

lakhs of rupees. : The tank is apparently
intended to hold filteen million cubie
yards or three years’ supply, in addition
to water required for irrigation, and the
catchment area is stated to be at least ten
square miles, :

11. The very full information which is ...

- available in the Irrigation Branch of the
~ Mysore Public Works Department enables
~ the assumptions and facts of the scheme
- to be tested, and the result is not favor-
- able to the scheme. The total eatchment
. v ‘ area is 121 square miles, of which 5,120°
a3 ) ; o ‘ acres are intercepted by the tanks above
' ‘ . Hebbal, leaving the independent drainage
area of the Hebbal tank 41 square miles,
and applying the data which have been
ascertained at Sankey’s tunk, and the rule
~ that in the year of lowest rainfall the run
off shall determine the supply available for
consumption, we have total run off from
; ; - 41squaremiles 315 millidn cubie feet, and
i ' - " deducting one-thivd for evaporation and

‘ ~ loss 21 million cubic feet or 131 million .
o : ~ gallons available for eonsureption, which

- ‘ would supply about 57,000 people with 61 -

e gallons a day. We should not, therefore, -
; : accept this scheme as providing a sufficient
! o ' supply of water.: It is true that it is
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. proposed to enlarge the tank so as to hold
2 three years’ supply, and thus catch the . -
' surplus water of good years to supply the - : . N ‘
deficiency of had years, but applying the =
data of the Public Works Department .. . - - o i .
s " again, we have a run off of 17 million cubie : .
~ fect per square mile in the year of best . . - , L
rainfall or a total run off from the whole: = : ' . : .
catchment area of 2123 million cubie feet ;. o L e L
or 7'8 million cubic yards. The tanks™ * = = ¢ . - . B
ahove will absorb 1-9 million cubic yards = X
. of this amount leaving 5°9 million eubiec
loe © .. yards available in the best year, whieh .
shows that a tank intended to hold 1§ - .
4 million cubic yards, ‘besides & million =~
Lg . " cubie yards for irrigation, would never
. : fill. SR S
l 12, It may not be necessary to pursue - ..
the subject further, but a few words may - - e o ,
! be said as to the amount of the estimate. - cee L T T
’ 1 ; Compensation is allowed for at Rs, 40,000,
‘ E but the best authority estimates the

T

amount required, if the tank is enlarged

a8 proposed, at three or four times that _
- amount, and the engine and muins scem L o sy .
,: also to be insufficiently estimated. Themy " o BT e BRI g
;| if we udd two lakhs for distribution works, ~ -~ . L ‘ U AR R P
g the smount of the estimate will be, say, =~ - o el
i 8 lakhs for the supply in round numbers =~ R TP

oAy

of, say, 60,000 people. . L
13. The second schome for supply from | .,

N

g

3@ - this basin is one proposed by Major - ;{ ‘ SR P
b Kensington, R.E.; he takes the Naga-~ -~~~ "~ .7~ o :
s weram tank, the next in the series below o il

the Hebbal tank, us the source of supply,

£

L takes up three small tanks lying to the '

& . north, and excavates a cateh chanpel to - LT

: take the water from these tanks and the :

: surplus from the Jakkur tank, s consider-" '

,ri able reservoir lying rather to the north o

;. and east. By this means he  obtains

?} ~ a clear catchment arca of 10 square miles .

and a total catchment of 51-61 square | - %
£ miles. e increases the storage eapacity

of the tank to 80 million cubic feol re-
stricting its arca to 100 acres, to minimise
the loss for evaporation. le takes his
supply from wells sunk an the south
margin of the tank into which the water .
] ~ will filter, and pumps the water up to

: - about 100 fest sbove the tank-bed,

NN

supplies 80,000 cubic feet per; diem
4 under moderate pressure at a level of
2,960 + M.8.L. and 20 cubic feet to be

- further raised and delivered at a level of S o
1 mbout 8,050, This, he claims, willsupply - - | P
all parts of the eivil and military station B s : |
3 and the troops, say, 100,000 people, at tha .
z rate of 6 gallons per day. Tke wateris : o e,
practically the same as that in Geperal ...

PooE _ ; : . !
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Fisichér’s scheme, and the height to Be
raised, with the exeeption of the small
supply referred to, about the same. The

onst i3 estimated, including compensation

and distribution, at six lakhs of rupees.

- 14. Applying the data given above, we

may expect a run off in the worst year
from a free catchment of 10 square miles

of 70 million cubic foet. Deducting one- ‘

third for loss from evaporation, &c., we
have 47 million cubic feet available for

distribution ; this would give about (E

gallons per diem far 100,000 people. The
estimate appears to be liberal, circept in
the item of distribution, and the scheme is
certainly an Jjmprovement om that of

General Fischer’s, the only weak point in -
it being the enlargement of the catchment

area by means of a catch channel, which,
it is possible, might breach and lose a
large portion of the supply ; if the channel
did breach, the free catchment of the tank
would be rather less than that of the
Hebbal tank, =

' 15. Of the quality of the water in this
basin, wa have no report; all that is claimed
for it ig that it is as pure a supply as that

obtained from any similar source, and in |

Major Kensington’s scheme that the water
being taken from wells is naturally filter-
ed, and therefore as pure as filtered water
can be. ‘We must, however, remember
that the water flows from cultivated land
within four miles of a very large town,
-and therefore more heavily manured than
‘ordinary land, and that the ares includes
several village-sites with all their impure
surroundings. A fairly thickiy-populated
and well-cultivated catchment area in the
neighbourhood of a large town could only
be accepted as a gathering ground for
~drinking water in the absence of more
favorubly-situated ground.

16. We now come to the two schemes
- for procuriug the supply from the Arka-

vutty valley. These were independently
prepared by Mr. Staudish Lee, Senitary
Engineer of Mysore, and Mr. Garrett,

Executive Engineer, Public Works Ie-

partment, and both’propose the eonstruc-
tion of a reserveir on a stream which

crosses the Magadi road about seven miles N

from the cantonment. Mr. Garrett pro-
poses to dam the stream near the road,

where he says there i & catchment area ..

of about 41 square miles, but which he
assumes for safety to be 4 square miles,
and Mr. Lee about a2 mile below the

- road where he finds the catchment area to

be 8:84 square miles. From ivquiries
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‘made on the spot, it seems certain that

Mr. Garrett has under-estimated the area,
and that Mr. Lee’s estiiiute of area may

be accepted.

17. The. country here is very different
in character to the Hebbal basin : the slope
of the drainage is very much greater,
high rocky mounds with deep valleys
between break up the surface, and, for the
most part, the land is waste, with a very

" small extent of dry cultivation, a few mere

ponds, and afew very smail villages. The
run off must be very much greater tham
in the other valley, and the poor character
of the soil may be seen from Mr. Garrett’s
statement based on the authority of the
Amildar of Rangalore that to buy up
about & square miles with all houses, trees,

nonds and cultivated land would cost only

Rs. 82,000, The ground is, as has been

. ascertained by inspection, eminently suited
* for a gathering ground, the valley is deep

and very narrow in ‘parts, and there are
gites where it coutracts below apparently
fair-sized basins, where reservoirs might
be formed at a very reasonable outlay.
There is & little laterite to be ecen at the
head of the valley, but everywhere else
the out-cropping rock is igneous, the bed
of the streams being rocky throughout.
If the few huts and the cultivated land
in the catchment area weré bought up, the .

. water drained off must be as absolutely

pure as any surface drainage can be.

18. A8 regards the quantity of water
available, if we apply the data as above,
the run off from 884 acres is 618
million cubic feet in the worst year of
rainfall, and deducting one-third for loss
from evaporation, &e., the quantity avail-
able for consumption will be 41-2 million
cubic feet, or 7 gallons per head per diem
for 100,000 people. 1t has, however, been
stated. above that from the character of
the ground the run off must be consider-
ably in excess of that from the compara-
tively level ground experiments on which
detormined the data, and it may, therefore, ,
it is considered, be safely assumed that the

run off in the wors

130,000 people, and
could be stored W

- expenditure.

¢ year of rainfall

would afford a supply of 61 gallons to

that one year’s supply

ithout & very heavy

S R . e

. ‘
The height to which the water must be

raised is, however, 8

which it is propose

the Hebbal side. Both Mr. Leo and

t least double that
d to be raised om

Mr. Guarrett estimate it to be 200 feet,

but it would appear

that the bed of the

|

o
e
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gtream at Mr. Le'e’é site 18 about 230 feet

9

" below the level at which water must be

delivered. . v

19. As regards the cost of the svhemes-
Mr. Lee estimates in detail only the cos?
of supplying .the troops with 60,000

- gallons a day, wakiug use of one of the

Hulsar engines and pumps. and part of
the present delivery pipes. For ﬁ
quantity he makes out the cost wouldbe

. Rs. 1,65,000; gud the wnnual outlay, inelud-
Cing ml;errwt Re. 25,824, Mr, Garrett
estimates’ that the CLN‘ of aupp}wu" tite

same quantity would be Rs. 4,50,000,

" and unnual ontlay, inch xdmg; ingerest,

Ks. 62,600, but he allows for new engin ns

~and ol new pipes, as well as for buvmrr

up the whole eatchment area,
Mr. Lee has proposed by the construc-
“tion of dams lower down the same stream
to impound suflicient watet for the supply
of the whole of Bangalors, or for 150,000
people, but his catchment avea would then
inchude tanks iuto which part of the dran.

~ uge of the pettah flows, aud land oceupicd
i by mnnenvq, and would give anything -

D

but a pure supply, the height to ‘which

water must be raised would also be 1(!0
, if,r‘t. .
© Mr. Garrett alfo proposes to utilise the
- drainnge to the utmost extent passible, and
IR cmi‘;uu:'hnu with an esisting rosereoif
Tio su pply the whole of Ba: 1&‘330:‘0 In this
‘euse he estimates that the Mugadi read
Cwarks with all distributivn would cost
six and-a-balf lukhs.
20. The - schemes then worked out
nuﬁhh, as they, of course, inust be, for the
JUTpose for YV}U(‘h they were intended,
promise a sufficient supply of as nmﬂy

pm'e wuler 48 mn surface im.u'wc cun be ‘
- for 108,000 mnph at a roazonablo noat,
*that s about six lukche, and, go far a8 can

bhe ]!“‘12“‘1 from. the h"‘(l!'(-Nj the eogt per
1,000 pallens would be less than one-

* third of a rupes, 1t may be said, there-.

fore, that they promise well. i -

21. Of everything, then, that has been
brought forward or buorrestcd this secrs

- to be the best armntwment, and one that

will provide Bangalure with a good and

- sufficient water-supply. (1) Construct a

reservoir on the tributary drainage of the
Arkavutty at or about one mile below the
M‘tgddi road to counfain more than ,one
year's supply- for 100,000 people, at 63
gdllom a head a day, pump up the water to
a service reservoir and stand-pipes suffi-
ciently high to command the station and
barracks, and lead the water by plp{‘ﬁ to

-




™

. . + . IC) . [ 4 :" ) -

the station utilising, as far as possible, the ' - N
existing engines, pumps, distribution pipes
&e. (2) Improve Samkey’s reservoir as. _ -
above indicated, by which means a supply ‘ ‘

for between 30,000 and 40,000 people can ,

be provided. - Weshould-inus puta supply ' o

of ood water almost at every door for, say, © e ‘

NERNAR TRE A .

ne:ﬂy the whole population ; but it must =~
g T be remembered that nambers of the in-,
E oo < habitants will stil} draw their sapply from )
‘ wells which furnish good water, and many,
however good the supply at the tap, will
3 prefer to use the tanks to which they are
2 accustomed, and the water in which is
softer and plessanter than any other.
Wecagnot therefore breach the tanks and
let the beds drv up, and as they must : :
remain, it will still be our duty to_cunserve \ o *
¢ them and to preveni the water from- | ‘
spreadiug disease among the people. To
, this end it is necessary to divert the
| £ : bazaar drainage entirely from the tanks,
- to prevent the establishment of cholera ’
3 camps, tanneries, &c., on grounds which
drain into the tanks, and also to prohilat : '
all garden cultivation or any cultivation ' : !
which requires manuring in the drainage ' & o
: area. The diversion of bazaar drainage, ‘
{ and buying out cultivation should form 4 v o
part of any estimate for the water-supply, B R , Lo
and onee it is accomplished, ordinary o s
E " conmservancy on the part of the munici- R
¥
§
*
>4
{
%

pulity will prevent the tanks being a
source of danger to the inhabitants.

22, It will then remain to be settled
how the supply available is to he distri-
buted, and there seems no doubt ‘whatever

-« that the troops should be supplied from
: . - the Magadi road reservoir, which must«
: ~ give the nearest approach to absolutely

pure water; and after full consideration : ‘

of the subject, it seems desirable that the = =~ h v
+ civil and militgry station should also be ' '

supplied from the same source. The main

will, it is true, run past the pettah, but

the pettah can best . be supplied by . - .

ravitation from Sunkey’s tank ; and even L L om .

if that tank cannot be made absolutely

water-tight, the leakage through and

ander the bund can be caught by the ..

works now in progress under the Mysore I

Government, and conveyed to the pettat ™ » L . .

The supply from Sankey’s tank would, © o S - '

above shown, provide 6} gallons a-da,

for a population of 34,000 or 4 gallon. - = =

a-day for 50,000,—an amount which, .-, .

*  julging from esperience in Mysore, W '
more than ample. The best arrangement
seems to be to enter iuto some agreement -
~ with the Mysore Government whereby all -
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rights to the supply from Sankey’s tank
can be handed over to the Mysore Govern-
ment and in return the catchment area of
the Muga  roud reservoir could be handed
over to the Madras Government for a
certuth sum, which, considering the elaim
the troops and station may have on San-
key’s tank, would be, of course, less than
the uctual valne of the land.  This might,
if the respectivé Governmenty agrecd, be
deeided by 'ar‘r;itmt. ion.
23. 1t is suggested that no time should
be lost in inmzstigatiﬂg the Magadi yaud

scherus and preparing complety detailed

estivigtes for all works comnected there-
with  The estimates cen best be prepared
by officers acquainted with the locality
and of local experience, and it is probable
that the, Mysure Government would not
be nnwilling, considering that the Madras
Government luve glready given the ser.
viees of s officers  for considerable
perigds for purposes of investigation, to
depute an officer of their Publie Works
Department to work out the estimate,
If necessary, however, an officer from
Madras could be mude available, and
possibly Mysore might consent to defray
part of the expenses. It may, of course,
prove th#t there are objections to the
Magndi road scheme, which have not as
yet been brought to light, and that the
cost will be heavier than antieipated ; it
is desirable, therefore, that, at the
time, estimatea ghould be prepared for
Major Kensington’s scheme, the cost of
the two schemes compared, and agalyses
of the water derived from each obtained,
there scems little  doub, however, that
the Magadi road scheme wil provide the
purest supply, and thut it wil] be worth
while to pay for the hest water. '

As regurds®provision of funds for tle
works there is no douht that the Governe.
ment of India will be prepared to entor.
t:-f'm any reasonable acheme for the supply
of good waler for the freops ; but it cun
h;u'dly: be expected thar they shouid Py
aso for Wie supply o the civil and
qxxlxta'ry stations, and it will by, necessa
therefore, to ascertain what amount the
mampality should and eag contribyte
fo I supply, .
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