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% already, mt?ft*..‘tha:vg‘.’the‘?‘iﬁg grounds of the Ulsoor veservoir consist hx@y
e inhabited area within cantonment limits ; but; in addition to the water eolleeted

some miles north of the station. These, it appears, have been, to some extent, diverted
into the new tank referred to in the preceding paragraph, so that for some time they have
been partly lost to Ulsoor and its sister tank, the Sumpanjes, which used to receive

- surplus flow and act as a safety valve to Ulscor. At the same time, it further
appears that, in the northern outskirts of Bangalore, the old chammel loading from this
distant collecting area to Ulsoor and Sampanjee has been interfered ‘withmin—passing

_ the north have been cut off from the station tanks. ‘ : :
| 7. Ay the time of my visit o Bangalore there was only a very small supply of
. water remaining in Miller's fank and in the various wells on which the native troops
~and the civil community chiefly depend. As regards the wells, the small quantity of
water that accumulates in them during the night, when drawing is purposely stopped
- is rapidly exhausted, and then numbers of people may be seen waiting till enough hiia

 again percolated to allow of its being scooped up with a special tin which they have |

. invented for the purpose. In the Ulsoor tank, at the date of my visit, the average

s _(l_gpth of the wate’;' was under five feet, representing a supply which ought to be sufhi-
~eient till rain comes. In the present strait, however, in addition to the troops, large
e =

numbers of the civil population slso draw water from the Ulson ‘ i

: o it Woatn b ] he Ulsoor lake, sc at
reduction, when we further fake into accon o
failing timely rain, be very rapid.

~ B, 1t will thus be seen that the civil population of the

g e o s cantonment of Panvalore
‘are now suffering greatly from a deficient and im sent of Dangalore

mire water-supply.,  Hitherto it

-[, ; appears to have beon too much the custom to treat t o o
e ) s e b ey o i : the matter as if the military an
/ aivil populations had condlicting interests in the water-supply; but, T am }of oifainiﬁ |

: that, from

dentie S, point 91 Vigw, these musk, s mabions wow ' stand, be regarded as

Itds no doubt to be regretted that tho civil - i f
18 no doubt to be regre e eivil population of the cantonment
to outgrow thqav:ﬁahfe water-supply and to pollute its :ﬁgfuﬁ:
been accomplished, and the most that we ean now do is to m{t:igate

ion ; and if they suffer from epidemic dises "o o :
68 to the Limits of the bazaar, PI’Iitherm thaéseét;?t?u;d;;:;aggg hofpt} ;0
onps, and it enjoys elimatic and other advantages quite exr a{giryl'
ut we must face the possibility of a defective water-gn ﬂvv ce‘?lli‘g?m
‘of time, untenable as a military position, if some remedy b%l ot ?ﬁ;&fﬁf
ngements made for the separation of sewape | o :
to the Ulsoor tank from the cantonment baiarfgﬁlﬁgﬁ;w:f ?z - ‘thg
it acticable, and so are those in counnection with the mﬁth‘ tzs};m
in, bu we cannot ,shut our eyes to the fact that this reservoir mﬁs’c : In (31'
dangerous pollutiod. No doubt the supply of water formerly r;c:xgg

o0 of very serious consequenco,
' possible failure of supply.

observed & goo
“and also 1
below th
m the same souree.
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" Pigtiastratiotes and Tr ¢ :
2 0 : _ when kept within moderate bounds, and their presence seems
ere, it formerly received supplies from tho north side of Muntapum hill, an eminenée | banished the objectionable Conferviidede,

the Gourami bas lately been introduced.

per diem, at a cost of 1,796 gallons per rupee.

through private grounds, so that practically, by these measures, nearly all supplies from

from the summit of the rock, andyof ecourse,

i ' ining the pumping 8 ,
the ¢ ' _business. be aliowed to enter the enclosure contaning :
ot the great amount of evaporation, must, : oo near the.

‘iﬂi‘ich, the water is raised from the lake, Clearly we should serupulo

P L
%

‘mess in a matter of such vital importance.

L

t2,  An insuffieiont and bad water-sapply must tell rapidly on the health of
 channel sid in feeding Miller's tanks and the Ulsoor lake, bu gty
~up the supply in various wells in the lower parts of the cantonm
.is & matter that requires early attention, althongh its o
and temporary rolief. It is further most dasirable that the. e Lk
 mew tank on the Bellary road be completed as ly as posst it
. already stated, was caleulated to supply ten g:_;llpns of w;.lte;&ei e
- population of 90,000, Itis pbssible that the yi s1d may fall shorb ot BHE S0
~ on the other hand, if completed, it im

iy fmm the north beyond cantonment limits and from cloan gatherin nnds d to s
~ reduce this ri sk by dilution, and I am therefore dispose% to mg%zfir oﬂfe -1:;%?%: 4
. not only with reference to pollution, '

10 The loke itself is fairly conserved, but still there is room for improvement,
eal of human ordure in the lower eud of the cantonment basaar
the upper tauk or settling basin. On two occasions alse, in &
ment Lazaur, 1 found people engaged in washing piles of

A .,'....“:ra.,‘*?j__:i.‘.;‘;‘ ; : = W 5 i ‘ ,L B < Ve
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. S o imtroduced.  These are all bene@m!
apu bispinosa have been mtro et ety

once so plentiful. ’Thgp ]:yaterga ?rq m ‘
‘ i : eral Siluride and an Opliocephaius ; &
tenanted by one or two species of Curp, &eﬁl o i Wl il

the European troops from the tank and Dhobies’ wells to the extent of 53,4?15 gallons o |

B

: 11. As regards the quality, the water has, under the order of the tfﬁrgeongé:&%
Her Majesty’s Forces, been periodically analysed and declared potte g egntu‘ thﬂ
The pumping and filtering arr?.ngements are altl m(t)gtmcareifvuelllly ia;l | ;mgra i g
Engineer in charge, Mr. Smith, and theG%s.,rI%z '1% 575# of 13th Jn1y1882, have
{oro surprised to find that, notwithstanding such injunctions regardullggl:d Qoﬁe;thwa§
of the mck on whith the filter bed and pumping machinery ari%l 'g:sat-h:a o g
was being ‘construe ed up the back of the declw;fs;;l frf)gx;t;:)iaz Ot» giew e olbiomntl
is intendod, T understand, to allow the people thi rz svi illbe s gefgsh?:;;:
1 it vants. I have to recommend, eretore,
tion of native servan e s i exoept on
nd filtering

arrangements and congrega 4
that the pathway under construction be at once stopped,

onaratus. 1 am also of opinion that the boat-pier and boat-hq@ﬂ are ‘ b
?gegfingupipe of the filter bod. Tndeed, I was teld, on good authority, that both ©

and dogs sometimes bathe here, within a few foet of the great feedisggﬁié ;

thing likely to impair the quality of the water, ka.nfjl_axereise a most ias :‘1{0“ "1 e .
| Cigies - ater.supply of the oy
12. Tt now remains to say a few words regarding the future Mltig 1?’531%:”3”0
station. The demands on the existing tanks and wells ar mzimuhﬂmberﬁw .
than diminish, while, on the other hand, their normal yield Wﬁlt 01-1_,- i S
by the withdrawal of the supply which used fo be delivered at a s

channel coming in from the north, referred to in paragrap]%&m

its remedy will onl

app
}e

arently capable of delivering
'ﬁhﬂal}ﬂlpply of water of unmpu nn}u&lity.f :  i e
o  No. 890, Public

Transferred to Military Department, with the
official note of 7th May. e

- mecessary aetion. S ei L
R % 1. HANKIN, Colonel,
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s#ritten on the Ulsoor water works, the matter is well nigh exhausted. None of the

recommendations for the improvement of the water of the tank commend .themselvga
to His Excellency, believing as he does that the only true course to pursue is to obtain
water for the troops from another source. o
11. The Commander-in-Chief thinks there are three courses open to the Govetn-
ment, which he now begs to submit :— e : .
First—To extend the scheme originated by Major-General Bankey, C.B.,R.By
when Chief Engineer in Mysore, for supplying the town of Banga-
lore with water, and to apply it to the use of the garrison. 1t 18
understood that two or three lakhs of rupees have already been
expended on this project. With what result His Excellency is not
in a position to judge, but it seems to Sir Trederick Roberts that 1t 18
a work which, if successful, would be of such enormous benefit to the
garrison that it is worthy of the closest examination and the most
. earnest consideration. e T e -
Second.—By the construction of a channel along the south margin of the tank
. into which the drainage of the town would be diverted and ultimately
discharged alongside the waste weir. Pl
Third—To undertake the construction of a series of wells in the vicinity
the European barracks from which the garris n would be sup;
rould deprecate the assembly of any further committees, but
te tho appointment of a specially selected officer to confer with the

t of Mysoreas to the possibility of elaborating Major.-ﬂ‘enerﬂl Sankey’s

5

ﬂm ‘. .:-, | ‘ :
 scheme, as well as of considering the other two propositions herein mentioned.

13. The second of these would commend itself to Sir Frederick Roberts, were it
possible to divert the whole of the drainage of the town from the tank, but His
Excellency very much fears that a large portion of the drainage from the polluted
ground o the west and north-west would still find its way into the tank, avd that
this scheme would not have the effect of cleansing the water of all impurity.  © =

' 14, The third proposal seems to Sir Frederick Roberts to hold out the best hope
of affording to the garrison a satisfactory supply of drinkiq%\ water, for the wells
i

~would be under regimental supervision snd free from all possible contamination.
El“;'CI.OBURE- ; s :
1882, ef seq., by order of

~ Lieutenant-Gtenoral W. PAY N, c.a,, for the purpose of making replies to curtain quostions
regarding the Ulsoor Military Water Works:— = o o

TRk : : : President "

‘-
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L uantity of wuter wasted or uﬂneces::rﬂ}?rzizae
, quantities stated 1 column VIT g « reqaired 5

i <t pummpefie%vmmater ‘?ntfn?f thtveiriizfoops. ..Sﬁﬂ'it is & matter :)f.

lines, and evidences of its beiﬁgnusel’;%ls;;if e e ok

'as well 4 by the tnbalitants of therpopalos s ) CeWhere also for inigation p
it zf s abitants of the populous village called Bitaittins o) Tolion pure

s

i present acou, s T

t Rl |
saaewmauﬁé"ii?ﬂ’“ sentioned, and the 750 native followers

present extent, of the Grass-cuttor ? ling :
T e
last year. The dotails of thoso Mo ot

 yards: the wells N’o_zm undo?zbi 28? would
punilarly be sufficiont for the hores Q/1, BA,
hich are distant 610 and 860

Fospectively ; ar achment at pre-

o ﬁn&&ha . ould,

1 wert% Yhid g |
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o 4 g;}st, it is impossible to say how high the water will stand if not puznped in
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Briti i i ' 1 by Burgeon
sz ain the British cavalry lines. The Dhobies’ wells water has been analysed
Fle(‘l’i?x,t Aarp,  Thisis e?;ar, palatable, and of good quality and contains only a hslmall amm_m;
of organic matter which could, in a great measure, be accounted for by surface washings runnin
into the wells direct from the surface of ground. e

5. Owing to these wells not being in constant use, the waf;er ’qelpg suagnant,
sample, for agal’ysis conld not be obtained ; but we have reason to believe 1t 18 of‘ggod quality.

i 6. The existing quantities now in each of these wells is shown in appendix B, column of

remarks. X
. i il : g and
7. On account of these wells being pumped under varying conditions an% h?fmquesﬁﬁfe The

& at uncertain veriods, it is not possible to’ give reliable and useful answers fo :
i quantity tested by us on the Qgh, 10th, 11%]:11 August 1882, averaged. 15%’300 g.a.lloz.\s dmll)ye; 1876.
i i 8. The Dhobies’ wells were last thoroughly cleansed of all silt, &e., n I‘iovt‘illg height of
i From the wells being constantly pumped dry, viz., on three or iour days & ?99 i e

water in them is a variable one. The wells having been constantly pumped %‘;ﬁm Aoy sensom.

. , f d
; o yield is greatly affected by height of water in tank and the local rainfall. The wells woul
L dry three or four weeks before the tank dried.

: B o ina*
9. Ttfis Gesizable fo surround each woll with & 12-inch parapot wall o provent contar

tion by surface washings. 0 i A oy
10. About 32,000 gallons per diem can be filtered artificially ab the Dl.xolgwseﬁgelﬁ%ﬁ&;
During the last six months ending 31st July 1882, the supply from the Dhobies w this filter in
almost daily supplemented by means of this filter; it is more convenient €0 3:159 ‘
preference to the rock filter on account of economy of fuel. L s oy ol
11. The water in' the Dhobies’ wells filter has been analysed by Surgeons 'T:ro e, =
McLaughlin, A.M.0. The water is clear after filteration and no traces of nitric or n’i)le e

. areshown by the ordinary tests, and only a small quantity of chlorine and oxidisa :
- It is usable at present after filtration, but its composition varies, the orgal
now in a state of extreme dilution in the tank in consequence of the late rams. = - .

S 8 arked B,
e 12. If the Government would acquire the plot of municipal land near the rm“dl’%:ﬁidbeé
W ; : there would be ample room it i 8 the three
| A Fide plan 1T, shown in yellow. for five new wells which, tl.;,g-e(;h_~ T ?lttl;m, :ystém
existing ones in this plot and with three new wells which might usofully beaﬁdd:d 'ef diem to the
in the Government tope adjucent, there is reasonable hope of adding 6,000 galions P .

% supply ; but this would not suffice for the use of the garrison. i mguﬁmant i simply; by

the orga;_ﬁio matters bqng

i 13. Th:il‘ged of laterite within and without lt;hedﬁti;ernmeﬁhe s
' . means of wells, the total quantity required for the daily use of the ST00P3. . . ¢om weore
3 , But ~if,.in’ lieun of siJlllking‘ xior(:zq wells in this laterite, a long%mdma'lsf&?ﬁ:ﬁ:m%g, and its
" constructed (ag shown in plan II attached), its inver side made of dry  ta beliove, from the
4 outer side of stone in lime mortar and vement plastered, there 1s every mz:';e:i apply of laterite
| & nature of the soil and surtounding circumstances, that a iﬁ}felg gggin eéiai?tﬂr the muuicipal

P filtered water over and above what new wells would supply, e i end thisin
tract of ground (B) hias been aequired by Govornmeng ‘We would stro#giy Foopraty ‘
‘prefererice to sivking any moré wells. ; L e e e af waber Over
It i to ba ('@nsidierezi *th;g the cistern will ot enly yield an addifionat Pn};?i%egf gxés, 8o a8
and above what s few wells eould give, but it could be eﬁ‘?“dCd; e S mvuu.ld in all proba-
to encloss the whals of the laterite bud, when enough latente fltored wﬂ:fcr:“f e BN
bility, be obfained, suifieient iu fact (o supply the whole garnson. ‘
o 14, Eight wells and fhe nevessary underground gallerios or o N
gost sbout He. 3,000. The, fu vur opinion, more effestive cistern, met
Ra. 4,000, viz., if built qn plot B ouly. : TR
5. The Eggimm’ﬁ establishment, which works the steam et .
distribution Of tho waterdn baerucks, coct R, 507 por meusem« it
Theo oost of fuel, all wood, for the twelve months ending Slat July }885’3’ :
16. The quantities range between 80 to 35,000 gellons per diem. b
17. Tn order to kesp s mauch of fhe surface filth of the catchment basia &
the tank, it will be necessary and prasticable to— : oh i
{¢) Burround the tanmerivs by an opeu diteh and bauk, the dite! mw,-gexts gone

Junisls hetwees fham, will

%

ery snd supervises the

3 {%,

{ 3 S 7 m&dﬁ 50 a8 tQ< R 3 iRt

I o , ' Tafgeplan, , fants into an tudemground W
e % L x BEWEE' % the tank &t u cost & imating to Re. 368000~ o p 0
P sonry sewer to bélow the tank af a cost approximating 8 on by the
R D) Surroux{dtbfe Mubammuden burial groun II"TNW of ﬂ}% ""ﬁ mr‘.(g; by
| : 2 eompletion of exisling bund and ditel, to ensure, byr?}hé ¥t .nt-Generad)y

_means of ' sanitary inspector acting under the orders of
that all busials in it and otber adjacent burial gmpndﬁ.

ol would oosb about

fako plaoo six ook below

el
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to be daily cleaned.

_To cut off the whole of t},
: o street aars :
of European population by an inter?;;%iggzstor;ﬁ’ of the cantonment bazaar and sites of houses

or legitimate drainage ar . ater ch i '
Bangalore new water works Wt to the garriso ioi ' :
g.Phe reduction of ie;ién?:ti by the Tasing of the %veir ()fI,1 tl?: fiﬁ%ﬁgﬂft ’tl;e tme) by the é
and tinted blue. : drainage areq ‘here alluded to is indiea,’te&ez: ti?n oy )
This reduction is the more 4o ba 1o 6 map hatched

ground taken thereby fed 1 . - :
untainted by any lmgunﬁ;(}m ™ Vg y the military anthorities, as the gathering

L was the only gatherin di 1
A perusal of agpendix 0, an extract . g ground it had, which was

9th September 1868, on My from the memorand ' i i
supply. tho g %&W&fﬁ?ﬁi"ﬁi&mﬁm Vi b Gk o b e, duied
impossible, and, theref JU8 upon its eompletion: this m: 7
gimr tmﬂi shoaid be restare?im&)‘ivf 3};‘2 £f Opinion that thg) iﬁag?gp?gn?sozggnsﬁd toﬂl}m '
v 4 . 3 & .y SR 2 o Al oI
e?rnmeu to divert the water of {h;q trw:f‘f;'glaﬂy_as it is the supposed intention of the M}-‘sorg ,

m My, y ; ;
(@) The parapet walls of {1 Humphroy’s to the Damanbaddy or Potta

and surface washi ved ¢hannel i : :
(6) Two silting trups ase ook 22 Sdiscont zout boins omept, & i 0 Erevent flth
) Tk ﬁ?:ﬁx}ﬁr)aangrg;e ;ﬁl tFe mé"f}?‘{gzm‘:&% X;;od tho end of the west feoder (paved
¥ Q) R el
the south foeder. 15 ;;d:&f:}glguudmg the tanelf from impuriti e
bund and waste weir budlt oves angle of the tank b R kil
then be wholly without .;;Wer the existing filth dhmoan irih e et e ‘
diffeulty of rebuilding (2% 004 this bund woen e fith e}n’a“gmmﬂ - ¢

due regard to thary Sepervision of {hy oantonment bazaar is com
i T loue tonk, R ucted without

8 purity of the water 1a th
b i 6 water in
gnanneis are publioly resprted 4o by tﬁg ntzilt‘;ves S5l e o l;jme of the feeding

description is fr ' i i
equently seen in them, and, during the yai faﬁnnes; Allth of all

ank even in the ma d
and filth of all deﬂor;;tﬁ)rnpaego chaunel ; old eloths?dead Vo, Washed into the

after the heavy rain-sto be geen at al} times ; Is, human excreta
i =SLorta, : s 8x0ept, of ¢ % i i
18. The completion of & suitable Ml ok > tourse, immediately

round the uppor tank, will be bo ® lower tank ang

- and bods of the taks from oongtans S L0k and v

ab certain places, being, at et contamination i a1l soanen .
~ water into their hand %éeselshe éﬁl}f ptﬁ mads to enable fhge:i‘t’?:, eo

B e e R i =
19, gg} %‘%: &grmogr RQaHﬂEyomemshon}id om0 ;umus.
) Bl g DT e |
" e e L S [
B o= it WS

| Bl wopadea LR P
{ | : i : » I’ﬁeut."ﬂ'@nml, 2 e
- (oweeding Bagdord Diriite,

_ and washings of the streets, bazaars, &e., intercepted by a cir

B i fncing

B e i

R P Pt S P MR RN i

Ern Ocroper 1883, No. 2794 W., Pusric WoRKS.

A A e it
s e

2 2 i it

AT NIt

a5 APPENDIX “A." :

: Jsoor Taunk Water-supply.
‘What quantity of watd ved daily for the troops at Bangalore, who are snppliedrthh
water from the Ulsoor tank : :

9. What quantity would suffice, supposing that water was supplied t
and that horses and other animals were watered from other sources ? :

3. What olher sources are there, and that what distance from the goveral lines ? :

4. Axve there any wells in the lines which receive water from the Ulsoor tank which could
be made use of to assist the supply ? '

5. THas the water in the wells been analysed and with what results ?

6. What quantity of water could be drawn from them daily on an average ? :

7. What quantity of water can the Dhobies’ wells supply on an average throughout the year,
without any assistance from the water in the filter tank near them ?

8. Have the Dhobies’ wells ever been pumped out, deepened and j:hotrli) hly ﬁ;a&edﬂfe f;io;
give the last date. At what height does the water stand in the wells 1;;1 tge t.); 5% When! the

season, and does the height correspond with the height of the water

tank is dry or low, do the Dhobies’ wells continue to yield a fair supply of water ? 1
9. Is it not desirable on sanitary grounds to have each of the Dhobies W"Eﬁ: oo\rer: :ent{

a low parapet wall to prevent contamination by surface washings, and to have

lated ? ine the last
10. What quantity of water can the filter tank supply, and how often during fro:z tha
gix months has it been found necessary to resort to it to supplement the supply drawn
Dhobies’ wells ? { :

11. Has the water in the filter tank been analysed, by whom, and with what _resu.lt? e

' 12. Tf the wells in the municipal tract of ground immediately adjoining the Dhobies’ we 0;

belonging to Government were made over for the use of the station, would the total quantity
water then available suffice for the use of the garrison ? i

13. If not, how many more wells would be required, and could room be found for g‘;‘i’a[:ei;
proper soil, where the Dhobies’ wells now are, or in the municipal tract of ground imm
adjoining ?

14.

o human beings enly,

at would be the approximate cost of sinking the number of wells r6<.11111'9d? L
is the cost to Government of the establishment now employed in arranging 1or
the water-supplyywad what is the average annual expenditure of fuel ¥ Lk
16. What amoudt of water is drawn on an average from the Ulsoor tank to supplement the
supply from the Dhobies’ wells ? :

17. As the impurity of the water in the Ulsoor tank is chiefly ! S
description being *£a.shed into the tank during the rains, could the tank bo supplied from big fﬁ

‘ . 1 tent at present, and the surface
tanks or higher gronnd than is the case to a considerable excuxiar st(P;rm g s

side the tank instead

due to surface filth of every

f 18. Is there any engineering difficulty in carrying the filth channel out
of under it as at present ? i wall o8 R

19. Would it be practicable to have the tank completely surrounded by a to it
Wo § ives directly resorting vo 1%,
able paling, in order to preserve the water from oontammatxontl)l})’s%ﬂt%e;mu;hgs to be flagged

9.11?i to make convenient places on a lower level with delivery
and approached by a flight of steps. b : i Ll
20. What amount of water in gallons can be stored in the several reservoirs in the lines,

are these all water-tight ?

residents

(Signed) ~ W. H. BURTON, Lieut.-Coloel, .6,

31st August 1882,
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Extract from Chiof Engineer’s memorandum on : e

- B8, The President of th
probably it is
7 B7. My own opinion is that including Europ. Rl
found to exced 80,000 in all, 8 [ ropean froops, followers, e, ¢
58. 1t will never in any case be necessary to rovi i
mdex;tie a&l&he station, as 3 B towant o Tl it
ow ifferent reservoirs, well wuter is always obtainah S ge lines, ang
neighbourhood, and the facilities in this respect wi ainable by the inhabite
supply is bron

above enumeration, leaving 60,00
ply, and who will at least b able VIng it brought within the; ?

59. To meet sll reasonable demands of the future, i 'l Sheir reach,
Number of gouls to be provided for,

and 8t. John's Hill lie along hi
also to pass on supplies, if necess

distinct sets of iron mains will he : ot
; : one each T useful o
these d;};eg n;z vtiz.;:& &hﬁl 1m b:ny Way deered moatc':&}:bﬁdﬁes 5)0*79 menuioueg),]:;‘g . rt;::
of Ulsoor tank, it will easily comuman s o0 86 & summit level of g p.; A8 the water fow.
¢ ol Gt and dll the e o : feet above g, -
residents on the “ High Ground ” unprovided for 0 mentioned. 1, : @ Waste weir
these an ample supply. J 3 e

tank, from 'wﬁioh is derived,
British troops. %

2, This main channel, about 30 foot wids r . .
from, the overlow o the fasks on (e 1™
‘beyond ; it is f

de in respect to its clean

=)
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APPENDIX D,

r : on Mr. Humphrevs’
supply, dated 9sh Septembaglﬁﬁg. ;
o 0 . e

roject for Bangalore Water-

: e Board does not ider B g
ok 803 but that of 1862, to any pne Lo rr, 00 0DSuS of 1863

T€, exaggeratos the

® fotal will not po

6ven now alogg the lowest points of the several

. ; s in the imme - .
il ; ; e very m , b
ght in, for the use of the residents on they ot inoredsed g moment g

can

. exceed the E urity of the well water below the Ulsoor, Shog Per grounds. Nothin o

g e ; : d Sumpen; 4
all the circumstances into consideration : ‘Zna.n ;openjee tanks, gn,’

; y fairly strike © ke
0 who may now be Said &y y 8 r_ e ‘JO’OOO out 01

to pay a small oess for havi 'ly i 2 Jroan extraneous sup-

if we add 50

‘ p » and say th :
. diem for  population of 90,000 souls, Ty 3y, 2L Provide 10 g 1013k the scheme

ons of .
, . mpheys’ project will do, | 0L Water por
*
*
69. A glance at the topographia] el N
Arrangement of the delivery mgins, 0k the Bround will a¢

gh ground tothe mprtzﬁﬂa%on e ihe nidy

60, Shoolay and Ulsooy :
for flooding the ; t&nks_to ~

delivered 4t ere,

» / o B Would give evey
L % ;

i e

74. Had the Ulsoor water-works no0 betna L : i
oo o e 2 o e o G e B o
Sron now it i s o b et of the Bunopeas 205t Govgrans ool
e no:l ;s‘:v‘;‘“’ -l v ::ft?gith:eté,m onge the soheme novwav:(?:k'tmﬁ % an io}lower:)e&r

nl:gm L i L] o " i % ; Eni®

may yet be found practicable, m Home joint aution B that Whi;ﬁ :gtgx:onot Prove as 4

i i ; i . ‘ '.' Pu ‘iorwgr-

. MSmgwh-MajOr R. WATEES A M e
ggxty. Surgeon-Generiil,’ Her o Sonicr 1

e

Haiosty's Poroes, ﬁtgdmﬁrﬁgufﬁ - A
the causes which contribut di g e st
o your notioe the foul ponereil ZOLSOD of g, o

X acsion of the mgin o "“tﬁl"mppl at thi '{ :
i) ) chan S 8t this gtation,
il comjunation which the Dhok es} ?:oﬁzn&pal foeder o flthe '

, md i
A ed throug] - ..”,8?9“&&, and the ‘-mmﬂl‘esnrfm
slightost diﬁoﬂtyafq:g-,heegip;‘fm%ﬁf‘ i 5, 8L 0n o e v
espect;to s cleanlinoss. Yonfunyy 70, Ml
channel covered with nooumulatyyy ) & OXami
fizown in by the barbers who sy sy

f

. the channel being used as a latrine, the peop

oot S TBO8 4 b veiatis, ang
: a‘nyb‘o_ne a,cquamt?d thh Bﬂmgalo :

for the whole of the -

s i,

e

of it, whi : !
52, 10 tho now Oyl 1.0 00000, thorafims. g L) L00tcherry |

‘ 9, all the groyyg 4
k up all fhe 11 o 08 Artille a0 furthar o170
Srde up o ,leorwastﬁweﬁ , g ber allow
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table debris, and refuse
: ts, straw, rags, vege horses, cattle
ha im kets, chatties, old shoes, hats, creta of men, ho ?
. 1mel)’d(had' agilon ?li’vl?ﬁ‘:t ih;oughout: from end to end, I fg;gﬁﬁwes with human exoretd ;.
oig"%gl’ts esci'lglso found the top of the walls” covered in num
a i

e
B e e

alls.
lo sitting, for this purpose, o the low parapet w:

d filth being
, lluted, excrement an :
The roads alongside the channel are almost equally Eﬁs uinto’ the channel on the ooourren@

deposited there and washed through the openings in the w Pt té;nk’

: d next the y

. l.8‘13]1- On the floor of this chanunel, af its very comm_encem((alnt,ozgtsﬂffegesh human excrament ;

I found yrflasterdav within the space of & few yards tsmtefegntgf-)idfeverv l iavg

one had a close resemblance to the pea-soupy ehadra:her gl th is washod into the t?inkmon (gx:s oicg}‘(-l
' i tually polluted, and the 1 o . end to e ]

rﬂnct;1 .oszalge:;rw:}ll%?}re: P%r%?we r)épgatedly examined it and walke o

: : dition above desorbed.
vesterday, and never found it otherwise than in the condition continue that were formerly

: bt i d washing
i tank itself, the same foul prac s aksiog 4D
'\'.S %i&:ﬁ;ﬁi:g eI Ts{xl:vog’z‘ uzgd for b(;tlu'ng nild ablutlui:i tlx)g : :zi,oi‘f’, ok 1 wﬁs g:e lrre :t‘::igf
i tle, washi lothing, &o. I also saw dv o sbott S0 W1 the
ba!]?a(}zgc a;::lfé v;ifill;?ge(;: sv'?thoug Tnumber pe‘arfoti.'xmngt i}};c:z dx;l;h;?%he Water,}f{z 4 ;):ill:s ilo;m U
ant lthy tices ; of these latter, I saw one urinating at d o vkl E
ﬁﬁiﬁﬁﬁ%ﬁéﬁ furi:;:.:ing whilst standing up to his foe.es mfﬂ;e s At i N
6. T wish to bring this to your notice, as such a condition 0

3 }ie lives of the troops.
not only horrible and repulsive, but is attended with great danger "

. ' ; Pangalore Divi=:
i Majesty’s Force, wpust 1883,
RR Feq., Depnty Surgeon-General, Her Maje tod Sth Aug
me'vZ' ?o {;Mh} fﬁ;'};iﬁ;zxit (zﬁx;rteerrr;aier—(}eneml, Bangalore Division, da
sion,
No, 1043: _ e
o F{?x*wa.rded for snbmission to the Lieutenant-Genera Comm&n:;l;itemgnts Bioughk forward
T am able from my own observations to corroborate the geners £ K health of the troops

faj sonsider it of mtinl feonsequence
by Surgeon-Major Waters, and consider it of ossential q

P . 32i% , resentﬂ\'l-
that effestual steps should be taken to obviate the evil omhumns;l'\?Pen
hat effestual ste : ‘ 4 i :
P.8.~Requests favor of information as to the reéult of step tak

Order—dated 19th September 1883, No, 5092, Military. o i dih

: : o1l entively = :
: The Right Honorable the Governor in Council ent};;fl of the water-supply 0 the
¢ His Excelleﬁcy the Commander-in-Chief that the quesi

most careful consideration

g in i t now
: atively demands immediate an quges tha
Aroops at Bangalore imperatively demands 3 val of the caus

il . he remo the
and the carliest possible action, in view either to ﬂl:t:r of the Ulsoor tank, (:i :Ouate
o largely contribute to the contaminmiwg; (éi iﬁegdeéirable for secusing an adeq
“adoption of such other measures as may be de S : ;
“::upgly of pure drinking water to the troops at Bangfa ional one, and will be rP;fle:de
%, 2. The question is, however, essenfially 2 Pr‘?t;:’:nt in continuation of Meclkﬁg
or early consideration in the Pt;h%& W ‘?11';,‘: 3 Dz{’f&l the ,suggestiofz thfatt his Fguarter-
e - No. 9 ed 8th May 1009, A svh o 5
vgpz}rtgle!% I\O‘b“ 63: ’u(tl;geto the duly indicated i P ?zsﬁgwiﬂable delay; Whlclhz
1 Gr? cm{,‘ leettel? . ag also to consider and report, V:;én d‘i‘s r.in-Chief in paragrapil
:;’%ﬂ:liir-nlgsi?e;proposéd by His Bxeellency the Com ]

7 feot in View. A i Lk

b 40 affords the greatest promise O‘fi:‘*"‘;%?{iﬁgz ;2];‘:1;3 in the Public WorksvDGP‘ﬂ;"t
e 4 3. The necessary further orders Wil | d T o
; éﬁ- : : ‘ } (True Extract-) i o Mo f

g ; | " NKIZN ‘J_(}'ﬂlﬁﬂ@!_.;;__ gt

L (Signed)  E. LB?A tary to Government.

Memorandum on the Water-Supply of e ‘ ublic atten-

| FRIR Y Y ‘ uﬁhon ]
h i question has of Jate forced itecif 80 R 0 biog want of
Th importance of this ANesior M8 orward.for meeting tho sdmHel Wty L,
tion severa illgip . e
ale adequate zv'ater-supply for this large on

d rapidly expandmsi-.wmmumty%ér"‘
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the .

of the cu entbsffﬁ;ggrl)o;ﬁrls tenfig s it Departmen?

t)::,;noz be{ng elaborated by ﬁrwﬁd&j (Ezgl dﬁiﬁij{gd for want of

Pﬂﬁé anils i generally the scope of th St b
present condition of @ project, it appears

h t 5
en the greatest interest in the ;ugﬁs;’s‘?PPW with the opinions

1e untaum ich is the hi
| n ‘.amage. ; - e0(:;1' %Od of Bangalore "(an‘d elenrmtedn;’;3 lig()i;
T a8y | which the densest port; Mo T diven ] ,
~ Dlsoor catohment-basin, and (2) that, Fihe ho o Populaion ks grows, v, (1)the
 tank (which fo & main water ol g SEWhioh, stunds the Dyemeemincgdy.
| St tignnatur' , ~Supply of the old pottal of Basu thle il = 1
galore), The first

e ally south-east-
the oth ' i ‘ e wards to th i
i (16 oier B, have led to the Arkavy ttgh?hl):n:oélftl};lver; and the gecond would
b

the eatoh-channel ' suppl
: _‘ 5“PP1¥1HQ ’the Durmamboody t5 I"Westerly direction, hut for
' o : 7 140k, diverting the watey baek into

R T and ag it ey
) eot need only be ineides generaliv cons: its water-supply is
18 more directly connégted ﬁgﬁd&f‘:“g{ GOnsideged_ Haldered t? meet its require-

W Bhidlay and Boisenied Ts 1 80 N ion, there-
y and Sumpenjoe, the drainage of wﬁfezfigii’tj‘”d the tywo q:les:ilggryth:::s

6. A | AR el X ' by
e 6Pula§i£ax?i§:if the map of Bangalore | P o
' population, Ul mﬁ&“&ﬁph"“‘
0 i nolay i :
oy ;é:ﬁ;;ggsgmmﬁies i Sonttred over o1 i e e
e th y e pata e , b 16 well-fo-do
e e g Fasde gromda ot the ureseun and muliyl foTt0ne. excepting
. : upatm?’:ﬁ@ ﬁﬁf fp;med in 1810 (it had wnn troops, g
d fort) the Ulsoor, smf;pen-eg%’& of any impo angf %el .
R ot i S joe and Bhoolay tanks wops o = Colined to the
 Baliest existing tanks. ~ only reservoirg infiiszt' 8 understood, the
e T e fo ence. T :
e ﬂmﬁyﬁ Sh ‘.thnt».sqme of theﬂﬁ"lﬁinégf;fiw' old ponds or I‘J‘cs.t The g Sl
ederhully valley), but they were orks existed preyionse S higher
" Bolow thoss theos. tanks mest crs.Of littlo use, ting shsch(opecialy in.
ite Bl Honalon &" e 8o o this P mﬁ?gfﬁ{ intended for
Wi, tho sevesal e s Population hapy jo (o SuCh 8

€ Bever s T
ral drainages, thore ig o hero bay
the imm iy eallme in takin

account with reference to vt ¢
, Mo rentl L et in hand,

nje tanks havo all along o Presfriptive -
of the garrison, and ¢, ¢ & bestl oqngj erduaage, e

g 260 closed ATl cultia, oy th e XL

=8

 used by the garrison.
Sumpenjes supply channel,
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ation gradually took place; and in 1854
now Colonel) Miller, Commis-
and Superintendent of Police, under-

ank at the head of the cantonment

The Commissioner, Sir Mark -
, paid for it from the public funds.
he growing wants of the place; and the
benefits conferred on the community by

4 9. A change with the growth of popul
Miller’s tank. :

took, first at his own cost, the construction of the t
bazaar which still most appropriately bears
Cubbon, afterwards approving of the work
it is believed, was the first effort to meet t
work has proved itself to be one of the many
the above-named active and philanthropic officer.
10. The next oceasion on which the g

nestion of water-supply appears to have
attracted serious attention was in con-
nection with the new cav
eson and Mayne, of t!
a store of w

alry barracks
e Royal Engi- -
ater could be
sufficient for 2,000
the supply ( which,

Water-supply for the new cavalry harracks.

on the old race-course in 1859, and Captains Wilki
neers, jointly reported* that for the object directly in view,
maintained in six wells, 40 feet deep and 25 feet in diameter,
sonls at five gallons each per diem ; but that the means of maintaining
however, they had not investigfted) would cost a large sum.

11. Sir Arthur Cotton being called on for his opinion by
Sir Arthur Cotton’s objection.

cur with the Commissioner’s (Sir Mark Cubbon’s) suggestion that the
~ proposed ‘wells should be pumped up from the Ulsoor tank.
% 1gt,, the insuperable one, that this tank receives the drainage
 the cam.;qnment; eoritaining a considerable town, which must render the W
o m;e), 2];&., the great expense of constantly pumping from such a depth.”’
12. He argued that the general supply of
conﬁ_xderfad, and that the lcvef s T
of Nandidroog (31 miles north).

13. Colonel Cotton’s caleulation was as follows:
gallons a day, the quantity
: ; ; million of ecubic yards, an
rainfall at 36 inches, 1:amd the quantity flowing off at £ of thaf, or ,
mile of gl:n}md would provide 2 millions of cubie yards, or
vided :oy 2% square miles ; and allowing 50 per cent.
&e., 3% square miles would supply sufficient.” He adde
, which would raise the

e

the Madras Govern-
No. 320 of the 9th
hat he was unable to con-
supply for the
His objections were :
from a large portion of

ater unfit

ment reported,
August 1869, t

¢ the cantonment should be 1

s would admit of water being led in from the direction

—TFor 100,000 people at 20
would be 4%
d taking the
9 feet, one square-
would be pro-
I for loss by evaporation,

d also a calenlation for flood-
area whose

His first proposals.

41 millions

ing 1,000 acres of garden land in the cantonment
drainage shonld be stored to 71 square miles,

14, The general plan proposed was to run two small parallel
o§ %%9 lfl,flge Jbetween the cantonment and Nandidroog, haII)f
Oh miles and terminating in a cross bund uniting the two,
the whole cost being roughly estimated at Rs. 25,000
annual returns: first in saving of the carriage of wat
irrigating the compounds and other lands.

it 15. Captain (now Major} Puckle, at that time Executive
division, was placed at Colonel Cotton’s disposal for conducting th
&o., and Colonel Green (the then Chief Engineer) in con
subject + observed
was prepared to increase the
Miller’s tank in comnection with the pro-
carry off the cantonment bazaar drainagé

e

banks on each side
le apart for a length
and so forming the tank,
heme was to yield large
er as at present, and second m

Engineer, Bangalore
the requisite surveys,
tructions on the
that Sir Mark Cubbon
capacity of

P T e,

Colonel Green’s explanation of several

C AR
R

el h AN

jeot for constructing a sewer which was to

and prevent its cantaminating the Ulsoor tauk,

" - 18, Th‘ja inerease of Miller's tank (which was
reen c‘onsnderezd‘ essential in connection with the drainage

‘ﬁ_x_'gulvd be mecessary to keep up the supply of the

63 foet above Ulsoor) Colonol
same time

Latter No 1138 of 4h October 1830, i
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channel to the castward. Colonel Cotton’s project, he explained, was (as he under-
stood it) to construct a reservoir at a level intermediately between the two above
mentioned, so as to command the barracks and be fed by channels carried in the
direction of Nandidroog. :
'17. Captain Puckle in reporting pr

Length of Nandidroog channel.

oceedings stated that if the levels were €x-
tended to the 30th mile near N andidroog,

_ the contour line would probably excee
. and subsequently it was found on actually laying out 30 miles

from the starting point (the floor of the old race-course barracks) the line, which

d in an extremely tortuous manner to the eastward, had returned to a point
e h's yclmtrum close to Mootacherry church. The direct advance

as Mootapa
i was therefore very little.

towards Nandidroog i ;
18. On the completion of the Jevels to this extent, Colonel Cotton, in replacing
. el inotpaions Captain  Puckle’s services, reported,

Sir Arthur Cotton’s final conciusions: December 17¢h, 1859, that the following

eonclusioﬁs had been ** fully established " :—
@15, That an ample supply of watcr can be obtained on/ thf ;
sthout st injury to the prosent supply, by making 8 tank of 1
oo b e onsoons to supply the deficiency of & following bad year.
Mailkota tank, the calingulah of which is 50 feet above the
ito for such a tank as is proposed. ;
yards will supply sufficient water

wi
Mm That & tank there to contain 10 millions of  cubic

o west side of Nandidroog

arge capaeity which wil

with a large surplus—even in very bad years.,
4 % 4 » [y *
“ w¢h. That the expense of this will not be excessive, perhal;s Rs. 1,40,000 including

oompenmtion ; but this is a rough estimate.”
19. Colonel Green # oxpressed strong doubts as to these conclusions. He did not
; AT DR oconsider that the Mailkota tank * could
Colonel Green s ahjpenans: - be very much enlarged even though the
ther tanks be intercepted ”” nor that * 50 feet would be found an adequate
zﬁpg :foohannel which would be at least 100 miles in length.”

90, The term copious monsoons » swas incorrect as applied fo the character of
 oons in that part of the country. The fall of the channel would be insufficient
and its direction tortuous ; it would intercept in the whole of its great length the rain

fields and tanks lower down the slopes ; it would become breached in

identally, and in otill more places designedly.

channel would be in ¢ the predicament of a long tank full of water,
eed to be replete with waste-weirs or expensl ‘ putlets.” Finally
g:e‘ :sut?ga‘:: lql)l‘r‘dll; lakhs for tt[:is work, carried t_hrough_ a country intersected by deeI;

mfllahs and studded with rock, would be quite insufficient.

99. Colonel Green was of opinion that the race-course barracks would most

; readily be supplied by picottahs raising

Proposal to pump TP from the Ulsoor tank.  water in 4 lifts of from 8 to 10 feetheatgh '

from TUlsoor tank ; or if preferable, by 2 small donkey engiues. Althougi o e

Tlsoo th1-,:.1111 received i’mpu’rities, he consi’ ered that the supposed deterioration of ge
rd' cent to the tank t0 be exaggerated, and came to the conclusion that after tue
A ent to Miller’s tank, and the still more important and more desirable Salﬁl‘i
roject connected with the Ulsoor tank,” &e., he did not think Bangalore WO
h“el;n;thing to complain of on the score of good and pure Water‘.1 it it
T This. with h to the same purport addressed to Coloneé ton,
v 38 T N . ki d so i"alP asrlzzan now be disoovered the project
There can, how-

\ 4o have finished the discussion, and 50
3{ inging i Nandidroog has been completely shelved. Al
ring- mﬁt:: tﬁ;ﬂthe investi gtions then made were of;1 co:mderable utility, and
rrived at.

ever, be lLittle :
e hgreat measure led up to the conclusions uow @
3 , x
\

AT

e e
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-department.

" forward by Colonel Green as shown aboy

L
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424, The sewer conveying the Alth of the bazaar away from and under the Ulsoor
tank was completed in due course in 1864, and the work of following the canton-

ment drainage system to 1 ted by this

ts legitimate conclusions is now being prosect

95. The Madras Government, moreover, undertook in 1863 to raise a water-supply
for the mew cavalry batracks from the

by the Mac 7 't § e 0 : .
Wf:?mzv c;v:f,;l?:niaf'lm(nt for supply- Ulsoor tank, by steam pUMES and pipes
much in accordance With the idea put

¢, on a plan matured by Captain Tutloch, R.E. .
96. In 1865, Colonel Lawford, when Chief Engineer, being led to believe that it

was the intention of the Madras Government to endeavour to have the last-named
project applied to the whole of the station and bazaars with a view to Mysore sharing
in the outlay, drew upa memorandum, dated 6th J uly 1865, which, although submitted
to the Government of India,* bears 80 directly on the various schemes proposed that

it must be here shortly adverted to.

97. Colonel Lawford after showing the general scope of Captain Tullock’s praject,
and that it was supposed to cost 12 1

C l » » » 5
olonel Lavwford’s objections. of rupees, observes : It appears that in all

the schemes hitherto put forward for the water-
plan of retaining the surface drainage in reservoirs on the highest possi

been strangely neglected, and the consideration is overlooke
ins on its passage

water contract greater impurities from the wider area which it dra
ves the most costly and

to the main reservoir, but that the necessity of raising it invol
precarions plans. If nearly the whole populafion of Bangalore is to ‘depend on 8
supp}y recexyed fzom the Ulsoor tank through the working of steam pumps, they may
g(:zilé)lz’,?uﬁer exTreme distress from accidental causes which no oneé can foresee o

revent.

98. He shows that the failure of the old wells being entirely attributable to the
great increase of population and “the
: character of the soil, the spriug level
should be raised by constructing reservoirs on the highest levels, (1) by the eplarge-
ment of the milway tank (reservoir No. 3) below Miller's, and (2) the formation of
one above the latter, (this has since been constructed). He adds that “ one if not

mote reservoirs could be formed on the upper (i.e., northern) foeder of the Ulseor
»  Thig had reference to the ratway

tank, along which the population tends to spread
: : sed a wish: to

ble levels has

Proposed coustruction of high-level reservoirs.

or ao-cal}eil Bederhully reservoir, which Colonel Lawford often expresse
M snrriod aut, s’ which has lately been propossd by the MURES Board,
mmunication being taken Up

though in a different form. The remainder of the co e
with a proposal not now likely to be carried out (though extremely good in itself)
of supplying the eavalry barracks from wells to the 8. W. containing a pure @PPIY

works, it i8 unnecessary to

of water, and at a shorter distance than the Ulsoor water-

follow it further,

29. The principle, however, laid down here of fixing the emponnding reservoirs
at the highest possible point, is that which has been consistently acted on by
department, within the limited means of the local administrations, ander sanction of
the Commissioner, | : '

30. Among other works thus carried on in the station of late years, chiefly under

Colonel dawford, the following mey be

Works already ezecuted i8 BrinoL
J on this prineiple.  omerated :—

Enlargement of Miller’s tank, completed in 1863.
Construction of the railway, or No. 3, reservoir in 1864.
Do. of No. 1 reservoir (above Miller’s) in 1866.
Do. of No. 4 reservoir (below all the above) in 1867.

* Replied to in Colonel Dickens' leticr No. 13204 of 1st December 1865.

supply of this station, the very simple -
d, but not only does the .

-%
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31f These form a continuous chain at the head of the bazaar nullah, and notgaly
- receive a fairly pure supply of

| Height | waler, but tend to keep up the
Capacity in| above | springlevelin their neighbourhood.
cubic feet. U}m, The three upper ones are kept free
ks lixm:nediate pollution, under
£ i special regulations; and their

§O' ; Reservoir o 4,500,000 | 64:05 several capacities with the relative
N°~ % go- (Miller’s) ... | 6,000,000 | 6105 | heights of high-water level, above
. (Railway) ... | 3,500,000 | 5661 | the waste-weir of the Ulsoor tank,
. 0. P sen OO0,0UO 28'8 are given in the margin. Though

Total capacity in cubie feet ... |14,500,000 of course distribution could be

» effected from thesereservoirs which,

—====! from their relative height, com-

mand much of the cantonment bazaar, it has not appeared desirable to carry this out :—

Distribution from any of these undesirablo. 1st,, as neither in collective capacity, nor

. j in relative command, are they able to do

all the work required ; 2nd., as notwithstanding the purity of the water compared

‘with that of Ulsoor tank, it is not so unobjectionable as could be desired ; 3rd., as the

town may, at some future day, be expected at least to spread up to Miller’s tank, and
thus, in spite of the best regulations, add to the contained impurities.

‘32. In addition to their present value, in affording a comparatively pure
% sobmeiskion of resirvoirs Nos. 3 and 4 with Water-supply to the upper portions of the
Yo mutn drain of the cantonment bazaar. cantonment bazaar and native infantry
. i , lines, the two lower reservoirs, Nos. 3
and 4 (and especially the former), have the special object of flushing the main sewer.
The attainment of this latter object has always been ateadily kept in view by this
department, in dealing with the several portions of the work, as follows :—
Firsi.—The oviform sewer carried along and eventually under the end of the
Ulsoor tank. The whole of this with its out-fall arrangements and accessories was
completed in 1864 at a total outlay of Rs. 1,36,000." ‘
Second.—The extension of the sewer upwards, through the cantonment bazaar
(and p _vid'ed with self-acting arrangem.ants which separate the sewage from storm=
waters) was ‘commenced last year, and is now, it may be said, completed at a to
outlay of Rs. 61,500. bl : _
Third.—The completion of the system as far up as No. 3 reservoir is Peing
estimated for, with a view to the insertion of the project in next budget.
383, In a yesr and-a-half more, the whols arterial drainage should thus be finished
and placed 1 immediate connection with the series of small reservoirs forming the

present, water-supply. i ' _
34. The principle advocated by ColoneihLawford has been further acted on, in
S L e construction of several minor works,
nmmmuconneoted uh ﬁ;m water- i (1) the small reservoir and well ab
S ool SLaE e  Mootacherry ; (2) the reservoir at corner
+f the Government house compound ; (8) that near the Exceutive Engineer’s office;
1o Teservoir on the road of approach to the public offices ; (5) oue near the new
valry barracks, &o. Some others have also been carried out by the cfa.ntonmiﬁ

and two ‘more, lately undertaken, have nearly been finished by t

8 gefnax;al list of such works, it may here be memtyone(i,}%‘f :

¢ was effeotually dealt with by this department in the yeits
- only the water-supply but the who eheighﬁburhobd’?impmved'
: % - tank iteelf has also been largely vmi:proVed by

g & M A
: * i
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_gemains to advert to the projects which the rapidly ineredsing requ

" lore; the foot of the flag staff iz 3031 feet above hi

AN

station within the last fow years {and particularly since the opening of the railway)

have given birth to.

37. The first, which is the Madras scheme, for pumping up watet from the Ulsoor
tank for the use of the Furopean troops

The Madras project. : (commenced in April 1863 ) has alrepdy ! ;
been sufficiently mnoticed for my present purpose. The works are now rapidly i
osted ; but whether they end 1

approaching completion and will ere long be fully t ) d

auccess or failure, as regards their particular object, I cannot consider them adapte
to meet the wants of the general community. . :

38. The second is the scheme put forward by Major Puckle,_PreS}dqnt of the

his printed memo-

. Wi Municipal Board, in :
Major Puckle’s project. randa ogal ¢t October 1867 and 20th April
f its guthor

1868, respectively ; and this project, both from the ackr.mwledged ability o e
and his long local acquaintance with the subject, make it the more necessary to Do

its main features in detail.
39. In the first of the above memoranda,

the following observations 0CCuE =

* » Py * »

“ 4 :sioner’s house on the high ground is nearly, i not, the highest in Bange-
4. The Uommiss gh gr g Rty erk at Madras, g.nd. 13‘511;};;):; (:3,
the crest of the water-shed ridge that divides the Pennér from the Arkavuttl Tivers
which rise at Nandidroog, the culminating point. i g

"« 5. Tor about one-fourth of the distance from Nandidroog, this ridge commands ﬂ:’:h a'f(i‘
staff point; but thereafter there is a long interval, where the crest is o & geneml 1eve1, ";’l‘ : a{) ¢ »
in one part lower than it. The Muntapum (1 mile from the flag-staff) 18 80 Sodh agh s 'e‘:e
“this is on a low conical hill, and the dip between it and the flag-staff i great, Iflw&tm;’\;‘ﬂd
pounded below Nandidroog, the difficulty of bringing it in for storage at any high level,

be great, on account f the necessity there would be of constructing lon and lofty :}gugduets;
and even then, all the houses on the high ground would have to be servy by foro‘e P ?r d ik

«“ @, The fall from this ridge is tos sharp to admit the possibility of qollectwgn waﬂfe Mail-
Arkavutti valley for delivery at arny commanding pobat in Bangalore except by gmcre?asitgbe done, 80
kota tank, close up to Nandidroog, which Sir Arthur Cotton 1859 thought Mg ¢ the water-

as to enable the water to be conveyed along a contour line & litﬂet:g(:l‘;t‘fﬁi’cmt&e cost of the

shed ridge, into the Ulsoor tank, which is 111 foet below the flag-s of
channel contouring round the spurs would be very great, and the supply wis thought to be
too precarious a nature to warrant the work being undertaken. 10 fhiat waber
« 7. From the peculiar position of Bangalore, it is only from the ﬂozf;eﬁ;t‘c:_c annel close
can be collected, and the Arkavutti valley vs too steep to admit of ﬂ”yt:“"g gt
under its erest, being miade.” i R -
and the conclusion arrived at in para. 9, is— it
9. Tt has besn aseertained by levels carefully taken, that water 60 Sl datum
tank (the present crest of the wa.st};‘-'vveir of which is about 45 feet belol\:ﬁ f_gh‘;r%gj:}tw . emmﬂ)l
and in & newly proposed reservoir on the railway embankment, § my f' Uy be stored with
 gtation ; these are the highest points at which water could perhaps prac ica
advantage.” ' ' ; L
' * ‘ W * gl vl
. L - Yt & viiloal egor e
_ Although agreeing in much of this, T cannot but hold that athr_;di i?%swhnded
contained in the sentences which I have put in italics, Fnd‘t,hat s o il

the so-called Bederhully scheme. L Sl e i
40. The project, it is true, has unde gl A R
| i e ~ quence of the discussion Oy
- The project as lately modified. been subjected ; but as 18 T8 of the '
 as the objections to it are sufficiently summarized in my leften, M4 FLe gpgl v
15th July 1866, to the Commissioner, I beg here t0 quote that COEIEE 4 ok b0
8 b o 1 oui gether feom the Bresdents lotter No: 185 15 B s fanks;

supply during the hot season, if possible, the Ulsoor, Shoolay Oorw}ﬂnsﬂlr‘»‘-.’-“» Pt e
PN the ostiog wella in the neighbourhood, both public kod private, aud tho publie SO
tains, wells and cattle troughs, to be constructed e s Rt
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“ 4. The reservoir was also, from the President’

laying water oh to the race-course barracks. s printed memorandum,

e,
D e ns enumerated,

ur tanks are almost quite

only perhaps bs one-third full, Th 1 1 in & :
than these lg.ttéx.'- ; and yet the small ;gﬁﬁg?ély i b g s g L
 all the deficiencies of the others that su

pply public fountains, &,

to be capable ?i

£ s

5. If the reservoir is to supply all th_e tanks mentioned, during a season of drought, as
for when its service —ils capacity must be the greatest possible under the
by the effects of ths season. Th 8 are most required, it will itself be correspondingly reduced
_ . Penjee, and Duml . U8 In. seasons of the most severe drought, the Shoolay, Sum-
o S » while the Ulsoor and Coramunﬂxl tanks would

tter condition

in it, must be capable of not only making up for

laceq o B addition, mareover, to the great capacity required for this work, the tank must be

-ab sufficient height to command the plateau of the race-course barracks,

Sumpenjee tanks,

and means must

found by' piping Or an 4 . o 3
an aqueduct to take the water, either under pressure or by gravitation,
§rous tho valley and over the ridge which separates the proposed reseI;voir from th); Sgl;oolay and

L1 3 E
7. Buch being apparently the extensive duties to be assigried to this work, I do not think
- Objections entertained to it, I am wrong in saying, t%at 1;:1 wﬂ%D be a m(i)st
&2 o i expensive project, and that the objects to be
attained would he quite incommensurate with the cost, and tll)lat] further, even supposing that all

* * i

T

wers done, which is proposed,—the mass of the inhebi
s : : 6 inhabitants would be nearly as badly off for
mr i e: m from the slight command of the work, none of the upper portions of the
nmen would be touched, nor any of the compounds of the" Buropean residents.”

41. Tt appears to me, therefore, that however ’ﬁiséful such a subsidiary tank in the

neighbourhond of Bederhully might prove, in the manner originally proposed by
- Colonel Lawfox:d (vide supra) 1 cannot look on it as likely to i%t-'zhs olf}ects put
forward by M;a]or Puckle. In addition to the objections already urged, I would here
observe—(1) That the valley is of such a form as only to admit of 'a’comparative]y
shallow reservoir ; the losses from evaporation would therefore be disproportionably

us

great. (2) Population has elearly & tendency to spread up i
difficulties in retaining a puro supply. ‘{(3-{'11 il

would pollute the tank,
42, Wero a series «

wever, a single head for o
te convinced the scheme wil

never answer,
Jist proposal i

in great detail, and the
vels. ,"I‘hlt‘a 1‘.“,"_"9’ work was performed very s

.

kavatti and

170 the depth of 90 foet

in time, create

iffic ere ard now grave-yards and old .
tacles of town filth within the catchment-basin, which, unless specially dgalt r::ig’ :

. mall and inaxpéxlxlsiﬁe reistgvoirs constructed in the Beder-

Ry e desirable,  Bully valley, analogous to Nos. 1. 2. 3
) series of sm&ﬂ tankﬂ mom vd‘”?“?'bl“"'. ‘and 4, at the’ up r%n‘d of the xntzﬁm’enz
m, I could have no doubt of their utility in raising the spring level, &e., and
S to ':ﬂ;}s}uha main dra._in,§ which must at some futw;m d;y be
urities of the growing town, from the Ulsoor tank, -

fmm and sufficient v-waterjanpply

is that entered in the budget of this department,
| i @ ' ; tmen
g el x&;gh ;éihﬂll':ilowever, only descigbﬂ? in thté '
... . most general terms, as it will remain for .
. kﬁrhng out the project, to deal with it Het:e I el
‘establishing a safe ground-work for an sk whioh miaht
S ~WOrk for any project which might
ther for water-supply or drainage, I had the whole stat?bn i
o cantonment,  SUrveyed fwo years ago under the Com-
; ~ Wissioner’s sanction. The cantonment
ppers undertook fo ex

sute the
Sl

i
A

;

wegliRR,

R e
A AN A
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just above Messrs. Binny

e A e N e A A S A I P S A S

infp and embounded in the valley near the railway station,
and Co.’s coffes works. .

47. The gathering grounds lie all round the Sk
to Hebbal tank (N.), Subadar’s Chattram (N.W.), and then (5.) along t
drainage—in all 3 square miles skirted by a c_hannel 13 miles in length,
of 9 inches in the mile.

48. Colonels Green and Lawford, as also Major Puckle, h ;
of the average annual rainfall of 36 inéhes as a fa.irJ proportion Of. the alﬁla?int ﬂ:}?:‘c;%ls%
be empounded, 1 accepted the opinion and found the t(?tal y}eld ( oy HE I‘ ot 10
liberal allowance for all sources of loss) would be sufficient for daily s&lp Ptysg fect
gallons of filtered water per diem to a population of 105:0_007 delivere k: leaving
above the Ulsoor tank. This height commands all the station and barracks,

only the few residents on ¢ High Ground”? unprovided for.

: small

49, Much of the gathering grounds have hitherto lain fallow, and e ﬂ;‘; i
and comparatively valueless dry crops now raised can be eaSﬂy put a'lsbg o highly
a trifling compensation, the perfect cleanliness of the whole area (the 8ol i th%gwface
silicions) may be readily insured. The slopes on all sides are rapid, an e With the

if left untilled soon acquires a hard glazed skin, off which the water

oct for three mouths,

utmost rapidity. !
50. Mr. Humphreys, who has now been engaged on the project 1o ‘

Bt i has, while adopting precisely g

Mr. Humphreys’ mo ations. gathering _ grounds, suggested :

portant modifications of the original scheme.

e Arkavutti
with a slope

s valley,

' 51. Instead of placing the empounding reservoir in the railway ferminus ¥ High

he has selected, as a site, the dip of the Toomkur road, 2 miles s 11,
(round,” situated immediately south-west of, and close under, the Mutpe loug’
in faet, as near as possible the eentre of the gathering grounds. "_[_n liou ol é)rg
catch-channel cireling the whole area, four channels, none of which will b& C;V wly
miles long, will deliver the surface drainage, thus reducing loss e
sinkage to & minimum.. L

" 521.1 I:Ii&alsecom(il1 improvement is, to score the whole of the gath
with channels, at different levels, constructed with slopes the
tudinal falls consistent with the coilesive powers of the soil, by which arrapgement
discharge of all surface drainage will be expedited to the highest degree.

4 i abs, its
63. Lastly, the form of Mr. Humphreys' reservoir has great alﬁf?tfg iepth
surface being everywhere up to the highest water-level extremely smd : Lthis Lavech
and capacity,—loss by evaporation will thus be reduced 1o 2 mnimmz}. in
the site is probably the vgry best which conld be found anywicio i
hood of Bangalore, - i3
o4, Unfortunately the svailable refrens as to the population of ¢ unsatisfactory,
municipal lmits are moss UBSPATSC -
48 Ty %3@ seen from the {following ﬂ:‘;‘g’tﬁ
3 g . £4 -8 e SRALEEEL N o
of the censuses taken in 1862 and 1863, obligingly furnshed by the Tremeres ;
Municipal Board — : : ~ i e

ering grounds over

g Ry : gwsd igr @ gt R
Census of population within municipal limits,

Bopulntion within the Municipni tomi®s.

At S T o
s e S

: " Adstractof | Absmotof |
o Classes, 5 c‘;ﬁgt 1862, | Censns of 1583,

Sied RS
o R ey ;

Totel .. | 193,588

O =3

aving adopted one-third

{he peighbout-

Hindus R 86,055 4239:3‘/ 1o
Muhamadans .. 5 o L 26,856 13!1 Sg &
Buropeans s 1,856 5,228

Errasians 1,586

Muntapum hill extending close up

haying maximum longi-

{lie atation withis ‘
4

k 2 iy, <2
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18 62E‘11'0_Pem} and Native soldiers are said to have been excluded in the census of
_ ,gwhﬂe European soldiers were included in that of 1863.
.. 95 The present strength of the force is returned by the Deputy Quartermaster-
‘General as consisting of— . & y Y

4 BWionentibroops .- .. Ll o el Bl Ge. 1,000
¢  Nstive do. St e e LB
Families and followers of European and Native troops ... 11,500

Total ... 15,900 souls.

o

= 56. The President of the Board does not consider the census of 1863 to be
reliable, and probably it is not so ; but that of 1862, to any one acquainted with Banga-
lore, exaggerates the population absurdly. ; '

57, My own opinion is that, including Furopean troops, followe‘rs,‘&c., the total
will tiot be found to exceed 80,000 in all. ' : :

58. Tt will never in any ecase be necessary to provide a water-supply for the
whole of the residents at the station, as even now along the lowest points of the several
drainage lines and below the different reservoirs well water is always obtainable by '

 the inhabitants in the immediate neighbourhood, and the facilities in this respect will
be very much increased the moment a sufficient supply is brought in, for the use of .
the residents on the upper grounds. Nothing can perhaps exceed the purity of the
well water below the Ulsur, Shoolay and Sumpenjee tanks, and consequently, taking
all the circumstances into considerafion, we may fairly strike 20,000 out of the above
_enumeration, leaving 60,000 who may now be said absolutely to require an extra-
neous supply, and who will at least be able to pay a small coss for having it brought
within their reach. i : e
89. To meet all reasonable demands of 1f:he fuigaé, 51(;; will, I think, be suﬂicien‘i
: Hit i if we add 50 per cent. to the above an

Number of souls to be provided for. g0 that zzj;evi;aiee"m‘e;s&n“ rovide 10 gal-

{ons of filtered water per diem for a population of 90,000 souls. This Nf: Humphreys’
R G el L i :

~ 60. In the margin are given the rainfall registers of the past twenty years taken
CLL el Rl (with slight correction) “from Major

Puckle’s printed analysis, To this is
~ | 2dded the averages of each pair of succes-
MO registrations for the follow-
"kt | ingreason. Thereservoir being designed
to hold at any oné time the whole yield
of a minimum year, it is only reasonable
to" consx_dgr that in all cases the residue
from a good year will remain stored to
I :gglﬁgﬁz;t the deficiencies of a succeed-
ey t we have in fact to
Tl worst

o

.

4

|
3

S e

i
|
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 simply by gravitation will be delivered at  summit lovel of 80 feck EHE

i yery few vesidents on the “ High Ground ” unproyided for. A
188 would give even thess an ample supply. %

3 lg are : £ |
B siven to the former get, the channe® & - |
4+ 62. From the less longitudinal slope %21 ;Jrncalculate d to deliver into the reser :

Total yield of the gathering ground. yoir one-third of the ra . ?ﬁeﬁ%ﬁﬁz
drained by them ; but from the much greater slope of the upper set 0. e g : 5
at 120 feet), the delivery is taken at two-fifths. g0 drained

; AP d so et ‘

63. The whole yield of the 21 square miles of gathenpgitwﬁunwhiuh has an : !

(taking also into account the direct rainfall into the reser::lu inf 1l of 282 inches,

: i n : :
averago surfuce of 1,500,000 superfiial feet) 3 thus, for a total rainia i L
+ millions of cubie feet.  oallons per head ‘
64. Now the annual draught for a population of 905%00 :; I&tﬁz-&e.% be -2

per diem is 521 millions cubic feet, and, assuming e 2 %e %05 ‘but on an experl-
inches per diem (in the worst season it has been shown to ust add 9 millions,
ment recorded by Majer Puckle; the value was iny 16), 3 4 loss, up t0 §1% millions
bringing the total annual dranght on the reservoir, by, “seﬁgg meefiﬂg all wants.
of cubic feet, consequently there will be 2 glight margin & weir at 103

1 i1 of the waste »
65. Arrengemsents are to be made for ﬁxmgb thg ?llslo;)rf the ;w e ath;nhi
? g iz e . ity
?le()eg afeg: level the reservorl }V;& hold a
one time 60 millions of enl'nq it
of rainfall on the gathenng ﬁ:n ot
sufficient fo the annual vrequa sy | v
3.000 souls, it follows that, 88 ;
’ 4

Storage capacity of reservoir.

'66. As dpeaking generally each inch

* Avoragominfall .. ... . 361 o
Do.” of lowest pair of succes- i the average, be abie
L e yeag's hE L agio . YespIVORL will Oﬁf 24,000 * souls in addi-

i - A cet the wanis 0° <7t fain Pro-
Difference, say 8 inches gon to the 90,000 for whom. i F o
8 X 8,000 = 24,000 souls, vision is mace. eans 'restfictéd within
67. But lthe general capabilities of the :ﬁl;segl ﬁmibs, Zs there are éutlyiﬂfi cgl:‘,ﬂ;:;‘ .
Additional gathering grounds available. in ! roundfﬁ ﬂfe Ia ts . 8?1er these, z;z
at auy future time, be brought in to supplement the requ‘mn;fﬁes' and another piece :
little south of Yellavunka, has an available area of tWOSAUMRC oathering grounds, ‘ |
(now rejected), close adjoining the west extremity of the ptfhuﬂ ‘ :
has an area of % of & square mile. The catchment area 031_‘ : ] ¥
of population absolutely need it) be doubled. e unﬁeceSSﬂrY gg‘-l‘;';_r‘esent
68, Tn other words, with an icreased outlay which1t B Ty 450 ith an aver-
to estimate, geréain provision ean be made for a popplation O T £y
69. A glanes at the topogrephical features of the grouves to 4 ecoupies 3
ViR s g, e tha general parade bigation on either
. A_rréngement Gf,theviielivery mmm distinet ridge WIL pop Ba’ & th"eﬂ'ﬁﬁﬂé‘; ey
side of if, while Mooteherry and St. Jobu's Hill lie alotg hté»'if g"‘;;*ﬁ sty tothe
To command, therefs ‘)re'a-’;a}i,the grovad, as also fo pass oD SUPY 100 o, Shoolay and o
new Cavalry barescls and Artillery; and Purther alia‘.‘é;i ﬁlé @:;I’gug 1
o e R e R TUlsoor tanks focmes LE
1 The Dirmammbondy funk, which is th head yato weir + (el I C800
of the Petfah supply, an thus atitimes  omyleyed for foading &
TeO0nYe B by plecing o i § apost ANY SL
inits feeder, ; - Ghen 9 soty of iron
v, & object), two dISUIE B om those
will be needed (ongialogé each of tke ridge_s abogg.meghoﬂé,é)y g M g :

ﬁfthemtrf Ot)aks ~ govagionally of 3

2

3

weir of Ulsoor tank, it will easily oommand all the ground BEDUORER] oy

76. The ﬂmncmi amngemenﬁ are those which mﬁst'mq;:raﬁm .

el . h earnest GOOEIUEEC,
- Fivanolel asrangements. ;ns:;nate has fairly bemlﬂd
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* 6. From insufficient acquaintance with the history of the various efforts hitherto
made to solye the very difficult problem of giving Bangalore a fair supply of water
~ for domestie purposes, late writers have fallen into not a few misapprehensions.
These I am at present unable to discuss, but the subject has been very fully dealt
with in my printed memorandum of the 9th September 1868, submitting the general
scheme for distributing water all over the station for the new Ooparhalli reservoir.

7. The annexed index map shows the broad features of this sche_me. The
rainfall of the catchment area, 1,600 acres in extent (with a small addit%om.ﬂ area
of 170 acres to the south not yet conmected), is ccllected in a storage reservoir situated
in the third mile of the Toomkur road, and is led by an open masonry channel
from A to B. All the work so far has been completed from Mysore Provincial
Funds at a eapital outlay of Rs. 5,40,169.

8. At B it was intended to have had a pipe head reservoir, from which distribution
would be made by two mains, one, B C, serving all the north side of the cantonment
bazaar, and B D the south. At D a bifurcation of the southern main was to have

been made, sub-main I B serving, if necessary, the European troops, and D F the

whole of the Shoolay quarter.

9. Chiefly owing to the restrictions imposed on all outlay in_ Mysore after the
famine, it was decided, after placing the works in a safe condition, to defer com-
pletion. : : :
10, Having been mainly responsible for the commencement of these works, if is
natural that T should wish to see them finished, convinced as I am that they are
designed upon the only sound and feasible basis.

11. Writing in 1859 Sir Arthur Cotton declared against the suggestion then
made to supply the troops with water pumped up from the Ulsoor tank. A scheme
which has since, however, been carried ont, His objections were—** firsf, the insuper-
able one, that this tank receives the drainage from a large portion of the cantonment
contaiving a considerable town, which must render the water unfit for use ; second, the
great expense of constantly pumping from such a depth.”’

12. That both one and other of these objections have, as might have been
expected, proved true in practice it is needless now to affirm. The disadvantages of
the position are borne out by every line of Dr. Bidie's report. |

13. The inhabitants of the cantonment bazaar may be harried with endless res-
trietions, all kinds of works may be devised for separating sewage from storm waters
along the several feeders of the Ulsoor tank, but the struggle aga?net nature will in
the future prove as hopeless and as expensive as has been the case in the past. The
position is an impossible one, and should never have been accepted. ‘

14. Dr. Bidie, in the end of his report, advoeates the completion of the Oopar-
halli scheme, observing that: “1Itis possible that the yield may fall short of this
estimate (viz., 10 gallons per head per diem for 90,000 inhabitants) ; but on the other
hand, if eompleted, it is apparently capable of delivering in the station a liberal supply
of water of unexceptional quality,” : gl

15. In contradistinetion to the polluted ares which furnishes the supply of the
Ulsoor tank, the catchment of the new Qoparhalli reservoir is in the first place free of
even a single hubitation, Most of it was, if [ remember correctly, bought up for
Government and thrown out of cultivation; and no doubt the rest can be readily
acquired, if necessary. . i ! Hudl

16. The soil is of the usual red character, very sandy, and lateritic near the

central point at the Muntapum, Unfortunately the tufted grass (an Andropogon

, “aceording to Dr. Bidie) has been allowed to take possession of most of the area, and
; effectually stops the off-flow of rain-water, | L A

i 17. Again, chanuels of quick delivery were not, as originally intended, carried out ;
and as a result of these combined causes, the new reservoir has not filled to the extent
% . that it onght to have done. ‘ e ‘ o

»
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‘ B%lere:frythmfﬁl returns have been maintained in the Chief Engiaeﬂ”ﬂ Q%;

. veries into the new reservoir, From these T extract the 170
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erage of the ﬁ‘j"? Years ahove nearly 13 per cent. of the total rainfall

19, Num 3 : :
surface when em;m, PItS Were carried out to ascertain the off-fo¥ ‘a’?‘
ﬁmthedlﬁerence obge:?:ddl&om' and, although unable at the moment ¥ r

m vegetation, and etween the results when the soil was mamBE . o

doubts as m"ﬂ;ﬁ’“’:deqmmmu seems to bo attainable, was such as %0 ’::;’ra%}

absorb and evapomte s Y O the total supply. Though plonghed groud
A?ﬁgﬁm%ﬂy mne-tmtfsp& the ﬁfﬁf,ﬁ’,(’ma careful exalie
od wit surfaces i Te reservoir showed that the results were &
e g i X ina denuded hud 'ﬁon ¥ 3
. By stoppi S eon(h' .
' pl:}?%h?mmﬁlo“h‘m» removing and keeping down the grass

RN

_ shauld,of course, be k Wd, T hope, be no reason to fear short suppl-. - into
the most favorable mni’i%?,ﬁf‘“’ ground, and all means used for getting the 3“"‘"" T

: with quiek deli
21 Sh ‘. +q elivery channels, &c.
arly ::i?liaqort ety these efforts fail to produce ;ll the desired
M e methods which aye at command
ot Jirst of these (a '

f method which I believe has already been
I & Special oecasion) i« - elieve a

the sm*cigm{tn) 18 the pumptmg of a supply of water fro1d 9%t
fting to a maxim; Bm}.)“bly 8 10 or 12 horse power engimﬂ“‘d would D¢
. ‘""_helght of 15 fect would here do all theb S

. Tho sscond ausiliary

_methqd was, hOWevm-’ the one to which ;amwd,
¢, aud certainly at first sight it promised. e

P &fﬂthw method depended on turning to 8020%" wh‘ 1 will
i, OTES possibly, and certainly in the soil ¥ -

depd t‘he;(\’?nﬁ'alreore of the bund for the mmert;:' ‘
1 places to 30 feet below the surfac®
It was soft decaying stuff, and the SOPPEY
mm"“& if indeed it was ever fully ol
“&g&rs now before me show that under t° “75.43
'8¢ the reservoir surface was lowered DPe'W ' = fg

under evaporation only it should 8ot
outside. Captain Kensington calulst
ww amount to 41,382 cubie feet |
‘bund showed that this leakage ™
doncrete wall or flanks ;

4 S

~ thentioned did not contemplate any inclusion of the Pettah pop

. | i
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% (2) Will it continue and thus present an opportunity for lifting by steam
pumping the whole supply required, or in any case a good proportion,
from a series of wells established below the bund ?

29. Looking to the gencral character of the soil, I confess I was disposed to the
second view, and, judging from the clear and sparkling speeimens of water collected
from immediately below the main bund, I was in hopes that we had at hand a means
of giving practically a supply of filtered water to Bangalore. !

30. The analyses (hereto attached) of the specimens collected do not ’pear m_xt this
conclugion in such a manner as to render the adpption of this plan feasible without
‘much further inquiry. ‘

31. Notwithstending the clearness of the specimens taken, and the fact that tradi-
tionally all travellers used the old well here constantly, only two out of the four
specimens have been pronounced “usable” by the Chemical Examiner.

32. This comparatively unsatisfactory result may, it is true, be due to the presence
of rank vegetation about the holes from which these specimens were collected, but
whatever the canse, it wofild be undesirable to build on this pending further inquiry.

33. All therefore that I at this moment would wish to advance is that in the
great leakage which now takes place may yet be found a Ia.rfe auxiliary supply of
naturally filtered water which may be pumped up for distribution at no very prohi- -
bitive cost. | LG . f _ ; ; .

84. There is also a #hird auxiliary to the scheme (alluded to in paragraph 67 of
my report of the 9th September 1868), viz., the possibility of bringing in supply from

a fresl{ catchment area believed to measure two square miles in extent situated a littlg
- south of Yellavunka. This has not been examined in detail, and whether the supply
from this detached area would be brought in without prohibitive cost remains to be
decided. It should certainly be examined. . L

35. The scheme tog the supply from the new Ooparhalli reservoir was originally
caleulated to give 10 gallons per head per diem to 90,000 inhabitants in the Bangalore
cantonment, cantonment bazaar, and military station, to the nearly t_otal exclumqn

of the, Pettah, which, though not well supplied, was not at the time cousidered to be in
anything like the same urgent need in this respect. :

36. By the census of 1881 it scoms that the following vifas the populfaticn all told

_as being directly or indirectly concerned :—

1. Cantonment bazaar, civil and military stations ... .. .. 89,274 i

3 Peall v o e AR R
3' TTDOPB sew i g, i vian ;.. wes } e ';“n- LS 49259
Grand Total ... 155,850

37. In delimiting the Bangalore Municipality under the late rendition arrange-

ments, the whole of the catchment arca of the Ooparhalli reservoir and the reservoir

itself were left in Mysore territory; and glthough the original scheme as above
lation, it may be thought

uld be desirable.

38, This view may, moreover, on other grounds, be considered not unreasonable,
as a small portion of ‘the catchment area of the new Qopar :

that as regards the future some aliowance on this sccount wo

eatehn ‘ oparhalli reservoir as a fact
drainéd into the supply channel of the Durmamboqgdy tank, on which the Pettah in great
measure depends for its water. It has thus to some extent suffered by the construc-
| | is in fact ohe for discussion between the

ion of the new reservoir. The question
dovergments of Madras and Mysore,
89, For the moment, however, I m

) nt, | . T may, T think, fairly assume that if a supply for
15,000 or 20,000 people were passed down to the Fettah from the Ooparhalli reseryoir,
i 1s all probably that would even be either asked for or deem ried desirable. P
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PUBLIC WORKS DEPARTMENT.

Buildings and Roads.
Military Works.

LerrER—{irom
(loLONEL J. SHAW-STEWART, B.E.,

Secretary to the Government of Madras,
Public Works Department,

To
Tar RESIDENT ix MYSORE.

Sz,
presentations have been made to this Government
respecting the quality of the water, and the sufficiency of the water-supply, available
for the nuse of the troops and of the cantonment bazaar at Bangalore, After careful
consideration of the subject, it appears to His Excellency the Governor in Couneil
that the proper course is, if possible, o extend and complete the scheme originated in
1868 by Major-General Sankey, R.E., C.B., when Chief Engineer of Mysere.

9. With this object, His Excellency the Governor in Council is prepared to
appoint & thoroughly competent officer to the special duty of making the necessary
surveys, &o., and of framing the required estimates of cost. 1t is, however, understood
that part of the conatry to be examined lies without the limits of the military eanton-
ment, and I am directed to request that permission for carrying on the survey may be
obt-zuned from the Government of His Highness the Maharajah of Mysore, and that
any needful assistance may be rendered by His Highness’ Department of Public Works

to the officer intrusted with the duty.

3. Tn connection with the subject
the Proceedings of this Government, un
in which are embodied certain papers respecting the
memorandum drawn up by Major-General Sankey in

written by him on the 23rd September 1883.
1 am directed to draw attention to the

4, With advertence to this last paper,
remarks made by General Bankey in paragraphs 35 to 40 ; and to request that you
will ascertain from His Highness’ Government whether it is desired that, in the scheme

now to be elaborated, provision should be made for a su‘pply to the Bangalore Pettah ;
and, if so, whether the number of inhabitants to be so provided may be assumed at the
figure of 20,000 named by General Sankey.

5. T am to add that, on completion of the surveys, &, now proposed, a further
eommunication will be made to His Highness’ Government in respect to the construc- ;
tion and future administration of the water-works, also with respect to the incidence

of the cost.

On several recent occasions re

of this lettor, T am directed to forward copy of
der date the 5th October 1888, No. 2794 W,
water-supply, together with the
1868, and a second memorandum

1 have‘the honor to be,
Sir, |
ik Your most obedient servant,
(Signed)  J. SHAW-STEWART, Colonel, R.E,

: : :  Becretary to Govt., B.W.IL

QoTACAMUND, " ‘
5th October 1883,
Exd. A. F. Goodall,

Bpare Copies
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3. The western plot
8{““‘1 mention. plot of ground belongs to the Municipality and requires some

‘-:;;' o It
o - lastihe Dinbier Wellas}?}::g ':%hfrom the records of the Chief Commissioner's Office
‘ used, from time immemori ; now belong to the Military authorities, were originally
that place, that, on the Milq; by the inhabitants of Ulsir. and ba,che' dhobies of
wells on aCéOimt of ti St Department app]ving for ti\ g dy sntaining thesa
againgt the measure m:ihwat-er works, the Ulsdr communit alstrggnidm s
ing water and their ,ob';c 5 ground that the wells formed theif'Y only qo%‘{'e%f drink-
amount obtained hy thé t o ore Overoome only when it was }rkomi:éd that the
devoted ta the pur:""m l; A O_f_tbe laud to the Military D .3 Lt wéuld be
deposit, for ?inkiho:‘wsflaio fthe adjoining piece of land, in the Zgﬁ:‘:m::ter-bearing
the land containing thi ;hor’ t}ZE use of the iﬂhabite’mts of Ulsir Accordingly
208 Wil the ampant (ff - ol;;,zes‘ Wells was made over to tlr:e Militar Department
funds, the Musiolpatic 8. 2,000 received therofor, su leme:t:*(‘]ybv Municipa
n:ada other "mpm"eme};tguiﬁgﬁiid thvfﬁ and now in q;wstif())rr)x, sunk wells p it, ane
the price paid for the land; is stated & gaizt‘;}ezgsvis toi'tgg 5L‘iunit_‘ipalih'y, including
P e

4. Subsequently, in 15784 2
- missioner to t?e putyi’nmo:f‘g" the Military aathorities applied to the Chief 0ot
tion to what they had Sm;gs non o.f a portion of this western plot of Jand 10 addi-
protested against this m ¥ acquired.  The inhabitants of Ulsdr again strongly
Chief Commissioner the casure, and the Muvicipal President ropresented to the
deprecated its .traAnsfer Gﬂ’;ﬁmstanmg under which the land had be?eu obtained, a8
Deputy Commissioner of th ¢ Commissioner of the Nundydrogg Division 8
‘The Chief Commissio e Bangalore District were also of the same opinion-
ner concurred in this view, and the Assistant Quartermsster-

General, M .
: » Mysore Division, wa :
A as - s oo :
: accordingly informed that * the ciroumstances under

Which th“ lal"d h,“d h
< % < een ac 1' . . * B R
water for the Ulsir commu(}‘!il{red by the Municipality for the purpose of pro¥ iding

mhade it oxpedient th ¥s Which was stated to hav th uroe of supplys

1o at the K‘O‘d’ld h 3 € no other S-G e 7

mount congi ; e ground should not be taken up, excepting 04 the paras
ideration of military exigency.” P, P .8

5. Applicati : '
_ tary’s letb%?f?ﬁmgggf EOW again been made for the same land in Military Secres
- Bicner of Mysoré '}3}3 ated 21st June 1880, to the address of the Chief Cornmis-
General Crawford re 1e application seems to have been made hecause =
. exoavation made i tgm‘?ed that the Municipal Commissioners had permxtted at
- was filled with wat: E mnd.t‘) remain without being filled up, which excavation .
» tﬁereby endangor: r after raing aud became *a foul pool through use by dhobies,
| e s b oidie welldl On Mo pRG R ST directed t0
. of General P-a_,;l,:l‘o t'hf R}ght Houorable the Governor in Council $0 paré: 1,1
1880, in whicgthat?t?ﬁfa;"o-t'?e Quartermaster-General, No. 188, dated 19th Apr
~ lation from the exéa: ) r pointed out the impossibility of there being aBy per:;&
S Sebiaits: L D the municipal ground to the military wells, and state
: ot attach any importance to this source of danger.

Again, 88 Tegares

. woald: . |
b d not, for a moment, be entertained by the Municipality, nor would ¥

Sl R  the municipal land for the construction of addition®! . 4
C‘E? Hn?:mmf emphatically protested against any such proceeding and the thf
- Commissioner, in his order on the subject, distincily declined to sanction e .

&‘:"d 21st June 1880, was sent to the President, Municipal Commission,

: Deputy Commissioner, Ba g g
5 e mmissioner, Bangalore District, with a request _
% under reference might be g:;]fdo over to the Military authorities. I’;sgglg,’

officer 1 A 5 2%e B e o e |
o ke Tl6ts Boihio i circumstances above detailed, and to the barcs
*ik:&oﬂ' Man aw nunity would be subjected if the proposed transfer ,Bhifl“]]‘;
B J;Isexr san ’?ﬁﬁe‘éﬁm the ‘lln'niéipai] Oom;nizh;hmés wguiﬂi-ne;ﬁ;;o r" tedd] tigmt
6 had their sanotion to part with any portion o the land. He also re]
lﬁ d got the whole Of,.p:ho, ground ybg:ﬁguous to the mu nnp&l well levelled and
ities filled in, thus removing all danger of the military wells bel
in the manner stated by Surgoon- eneral ‘Crawford. 4 S0

A

Surgeon-

' the difficulty ¢ iri
the difficulty of acquiring the land, General Payn romarked that * sucha PROPIC

ool b the 01 ; |
tioned by the Chief Commissioner, for, when in 1876 a proposal was made for 11: :

6. The application made by the Government of Madras in leiter, M bl
that thém‘m’“fpal ‘

- the aequisition of the land in question, and if so,

~ ¥rom J. H. ORR, Esq., Presid nt, Cantonment Municipe
i g i gy S Pel\h Auguat 1880, No. 1

v
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Municipal President’s letter is herewith forwarded for information. No Tfurther
steps seem to have been taken for the acquisition of the municipal land in guestion.
7. T am now directed to inquire wrhether, under the circumstances above
mentioned, His Excellency the Commander-in-Chief would still wish to préss for
to suggest that His Excellency’s

reasons for so doing may be fully stated for the information of»,the Resident.

¥

- 4
(Comumission, fo the Degw Commis-
gioner, Bangalore District ; dated Bangalore, 1 17

1 have the honor to acknowledge receipt of your docket, No. 596, of the 8rd instant, for-
warding Secretary’s Ne. 9510.115, of the 27th ultimo, and its enclosures, with a request to
transfer to the Madras Government the municipal land therein veferred to; and in reply, I
have the honor to state that, as the community of the village of Ulstir are entirely and wholly
dependent for their sup Iy of drinking water on the wells situated on the portion of municipal
ground now desired to gé taken up by the Madras Government, the Commissioners, I am well
i) “will never willingly accord their sanction to part with any portion of this land. 1 may
obsorye that, on two previous oceasions, proposals have been made by the Local Military and

“gossea’smn of either portions, or of the whole of this ground, the

Madras aufhorities, to obtain of
correspondence that resulted between myself and these authorities, I now beg to forward, and
in doing so, would beg to call particular attention to Colonel Pearse’s report, and to the

od by him as to the inadmissibility of one public body acquiring possession, by

© opinion express oy
.~ means of the Land Acquisition Act, of land already taken up by another public body for a
_ public purpose.

B : Colouel Pearse was decidedly of opinion that the Act could not be put in force
iﬁﬂei‘ circumstances such as these; and I have reason to believe that his decision in this
yospect was confirmed by an order of the Local Government, thongh unfortunately the order

- was not farnished to me, and consquently no copy is forthcoming m my office.

9. From the correspondence that accompanied your docket under reply, it would appear
that the reasons for wishing to obtain possession of ghis portion of municipal land, aud the wells
cituated thereon, are not that the present supply of water from the military wells is insufficient,
for General Payn, in para. 22 of his letter to the Quartermaster-General, Fort 8t. George,
distinctly states “ that the tank and Dhoby wells now provide an am le. quantity of extremely
pure water to troops, followers, and horses ’; but becanse the Municipality bave unfortunately
permitted some excavations to be made on the gronnd, which fill with water after rains, and
from being nsed by dhobies, become foul pools of stagnant water, thereby endangering the
purity of the military wells; as pointed out, however, by General Payn, in para. 16 of his letter
' above quoted, litle mportance can be attached to this sgurce of danger, as observation goes to

show t%at the natural ontfall for both the surface and subsoil drainage of the wolls and ground
is towards the soath, in other words, from and mot towards the military wells ; and further,

that & bed of clay or other impermeable material would seem to interpose between the two sets

of wells, and which effectually prevents any percolation taking p

; place from one to the other. 5
ro state that I have now had the whole of the ground contiguous to the municipal well

may he
lev};ll , and all the inequalities filled in, all danger therefore of the military wells being
contaminated from this source has now consequently been removed. ;

d wholesome drinking water is a matter of most vital
ell-being of a community, sud any measure which
‘or quantity of that supply, ought to be jealounsly

ernment is simply to cub off entirely the

3. A sufficient supply of good an
_importance to the health, comfort and W
might in any wa affect either the qualit

. walcbed, the present proposal of tho Madras Govern
s -« S i m ian alone obtain good drinking water, .

community of Ulstir from the source from which they ca obtat :
and i & measure which, if carried into effect, must entail ou the residents of that village very

great suffering and hmhip.

‘P;‘B..‘—‘-I‘havo bhehmor alaof.o forward, for @Bﬁ?ﬁaion to the Chief Gcmmammer, a

Mahazar from the principal residents of Ulsdr, re__ooivied ‘t'glinoe,the above was written.
e oo ol NG e
B e D (e BCRRERETER,
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er:l‘:’maﬂter-(}eneral’s letter, No. M
4 ok e Commander-in-Chief, for favor o
hase o "Bl cll':gl‘aph of this letter.
ok land ) o Slause of para. 2, that funds
S B, e s paragp K CR
e 3:;,.‘5:’:’"’" (By Order.) -
- DBetqais 198 - (Signed)  E. I HANKIN, Colonel, _
T e B, Acting Secretary to Governmet
ars Nﬁ.' 41 Sk s

Froﬁ :
o oosz‘*“‘ﬂw-(,*ozmz 7

B - EWING, Officiati Jene
:~, :L;f-;‘ e .Dapavrtmgm; F) Mggg{ _N’ ACling Sez?ii::zﬂfo@tgzrtml i : .

- Nove submitted to -
 aenber 1882 (herowitl, oAt dor-in-Chief 0.G., No. 6400, dated o8tk
 made ovbrostt 'mportant that the ed), I am instructed tosa.’y His Emuﬂ:%iw
0 to the Military aoghoﬁ!:}“"‘”*pal land and wells in question § ovld

; m“ﬂtss,:me Fears ago the value :“ a% a fair valuation.
- fid pot B;f: it seems eg pure drinking water was not so clearly.
: thmhe,-afe Press for the trapafer, to understand that the Military SUUCL
2T did apply for it from g ", them of thi it will be-
3. Experi t from time o gip this land, though it will
wells does ence has shown that the - Iy
18 supply of water from exis

siveta > pot full :
“Dplementod by yater dragy 3 STIeDS of tho British garrison
4

A : : but has-
tion gt Sn- Frederick Roberts hmm the Ulstir tank and filtered artificially”

: % Aas
Cho 27 8 satisfied that eper), arefully uto the higtakrs
- 3 - 2 ]d be m ¢

t every endeavour sh ’

done ; : e
(o *Sguriag for military purposes more WS

W p
Y be sunk, ells and in the same water-bearing
 ugicipa]

wells from the « % ;

that the val ¢ * Ulsdr ' quarter

ted ; &vb.:e of these wesl‘li: toqth.e inhaDIW™
’-'. : been given to understal d

y the : (at 1B
ells wélse@mhty for the use of the dheb®®i . o
Correct iy sferred to the military) remain®
the weil ,SUrmising that “inquiry would BC¥:
¥ 18 comparatively insignificant:

3 the purhage

& bear - oase of the land mfemwin'~”£=‘
“Wed.nnd it {5 in the possessio®
0 Mysore; dated 511 January 1883, N
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- Bangalore, dated 27th January, from which it will be seen that t

" Council to paras. 3 and 4 of my letter, No.
" to your address, in which the eircumstances under w

. has not been neglected. At the same time the .civil populat
 sight of, and their claim to pure drinking water must be treated with
“and respect.

stances 1 am to say that Sir James Gord

- L]
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o= noar the Dhobies' Wells in Ulstr, I am directed by the Resident to forward

ality : o 1
gerewith, for the information of His Excellency the Governor in Couneil, an extract

from the proceedings of the Municipal Board of the civil and military station of
that body consents to
give up, for a fair valuation, a portion of the land applied for, 'v‘i'z.,, the small piece
near the hedge close to the military boundary, with the two wells sﬂsua_.tegi therein.
The other well, with the piece of land in which it is sitnated, will, it 18 gaid, be
retained for the use of the inhabitants of Ulsir, by whom it 18 largely resorted to
for drinking water. A survey plan showing the plot of ground proposed to be
given up to the Military Department and a statement of valuation of the said land ~

are herewith forwarded for information. o i

9. T am directed to invite the attention of His Excellency the Governorin
1911-866, dated 22nd November last,
hich the Dhobies’ Wells were

made over to the Madras Government are detailed, These wells 'lgad for many
en the Military Depart-

years been used by the inhabitants of Ulsiir, and wh

ment applied for them on account of the water works, much opposition was raise
by ‘the Ulsiir community to the transfer, on the ground that the wells formed
only when another

their only source of drinking water, and the wells were given up ¢

piece of land n the same water-bearing deposit Was purchase_d_ for them. Itis

this last-mentioned piece of land that is now askad for by the Military Department.

Sir James Gordon mostreadily recognizes the importance of supplying good water

to the troops, and it seems to him that in this respect the .Ba.ngaloretcaﬂzo;lemlenz
ion must not be los

on m ) X
consideration

It is a matter of vital importance 60 shem. Under these circum-

Kl on feels it incumbent on him to support
the Municipal Board in declining to give up all the ground and wells asked for
9y he Military Department, and he trusts that, under the circumstances, the
Military authorities will not press for any additional surrender of land or wells in
that gquarter. : o : ‘

BxrricT FROM THE PROCEEDINGS 0F THE MUNICIPAL ComM1sstoN, CiviL AND Mn.mn‘z Sunpx,
i BANGALORE, DATED 27TH JANUARY 1888. ‘ i

. Application from Madras Government for the transfer of a piece of Municipal. land at e b
] o e Ulsir Dhoby Ghat. i i i !
7. Read letter No. 2266-108, dated 15th January 1883, from the Assistant to the Residert,
relatmnﬁto an application from the Madras Government for the tranafer of a piece of rupici-
 land st the Ulsthr Dhoby Ghit. ey e o il
" ‘Proposed by b, Cumpbell that the Municipality should consert Jopus e W8 i
under the h’edglg close to tlge military boundafyp:thgfﬂi! valuation, veteining the other Bl
tho use of the caste inhabitants of Ulstr- L e e
Seconded by Mr. Lee. . BRE e ] L el
1o Board notes that the waters of the two wolls which it s proposed to cede are not used |
hraﬁnk"n, g pv 08/ »‘ ’ butonlyior m!hin' g'k, el e \ : iRt ) Elhing o : ‘? ‘.‘
B e o Tl wdiies sevpiuell e T i Rl DOU0, ot B il 3 Hle M
gource of the drinking supply .,rﬁ,,m o inhabitants of BIRlE o e e !
| Carried upapimously. T

Vgt g MALTRY, ‘
(Sigued) o e

ient, il Commissiory
o 0’."‘1 and Militar, Wm; Bwalora.‘ : gt

{
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SEPTEMBER.
Nos. 38—46.

Cantonments——-Water-suPPIY-

Resident in Mysors r2®

gqugsted to obtain possession, in bebalf of tha
Madras Government, of the piecd of land and tw0
wells at Ulstr, which the Bangalore Mum(;l'p'a lity
have consented to relinguish to the looal Military

authoritiss.

Bangalore.—The
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Z‘:l‘;f;nl’m;pnat;d for the use of the garrison ; and to this end, the irnigation shuces
: hxfherto%een 9;0 b My S ck’ﬂed All cultivation under these tanks has
for o Snmpen;): :V:ﬁf hAt the bﬁzwe;t day it is difficult to understand the reasons

aving been devoted entirel g ’
never has been, nor indeed could be, used by the g:;\mex'l'lz~~,gn.f e

the imﬁgliﬁf ott;: g Zumpen’ee soptly. chamel: Which diverts much 68
of the Ulsoor fank, was ‘;1:; ow down from the Muntapum hill by both feeders
fact tho Residest APA. Col upou as the great *safe-guard of that eservoir %
: Chfsn.nel banl Wotﬂd b ik i &Pmed his fears that the breaching. of the -
: ﬁlei’efore at ﬁns ti : Bely - dﬁ&tm} the « bank of the Ulsoor tank.” Cl
erd. s time, angalore had | -more. water at com]na,nd than it altogeth

: his naiio. The Commm ks

.‘__ 4 : It fmm the pﬁmc’.ﬁ,‘?d Dd thé
' wants: of the pla"’ i
' ; mm

anf;:_g

eaﬂy', A

3
yards, or 4 mllhons would be

1 rovided by 2% square miles; and alfowing 50 per cent additional for loss by evapo-
He added also2 calculation

1‘&
for tﬂlon,s &e., 3% square miles would supply sufficient.” &
i ng 1,000 acres of garden land in the Cantonment which wmﬂd rase e

: ama
- Whose drainage should be stored to 7} square miles.

: "‘mﬁe of
it ? ground would provide 2 millions of cubic

r:;ﬂel banks on each

| fﬂﬁe of
Iength 1(11;"3151.ld ie between the Cantonment a.nd Nundidroog; .
th nijee and tenmﬂa’ﬂng in @ cross bund uniting

e

h"gﬂkl&trhgee WhOlB COSt bemg rough]y estuna.ted at Rs. 25,0;3 at

| an&ew in ml retnrns : first in saving of the "carriage © er
15 Cay figating the compounds and other lands.

vi ’mgmm (now Major) Puckle, at that time Exeott

2 Phced at Colonel Cotton’s disposal for’ cond

the tvgg, and 50
~ The scheme
aﬁ? ;

. subject* observed that Sir
increase the capacity of Mlﬂer’s fank in ¢

‘ the project for constructing & gewer which ¥
t Bamm drainago and prevent its eontaﬂnnaﬁng ﬂm
3‘_‘31'8386 of Miller's tank (which Was 63
'essenhal in conmection with the drmMe projectt;:

8 Becessary to keep up the supply of the Ulsoor © as .
I, Colonel Cotton's project: he GXPM w;: gt
oir at a level intermedintely X betmaen

land the barracks and befed by 011

nc}ge in reporting procwdmgs stated that ﬁ the leVels
 tended to the 30th. iile near Nun :
would probably exceed 150 miles in 1engu’
Iy it was found on actually 1aying .
of the old Race-Course Barracks) the 1ine which W"“‘d i

i"ery htﬂe. , >
2 18, On the com;»}etlon of
;s Colonel Cotton, in re-placing Capteit
 ported, December 17th 1859, that the
Y been “ully estoblished.” *

Pply of water can be obtained on the west snieof

}‘uckle o services, Te-

Nundidroog, without

RE

wareex—wf

, the contour hne

t 30 miles from the

the levels to thlﬂm "

following gonclusions




19 Oolonel G‘rreen f“expressmi strtms‘ doubfﬂ ag@ o : |

co'nmd
ol e mﬂmttah tank “conld be ueh
very Mt ;

gl ona ket Vi ;&P‘;ﬁd” 0T e b oot
> be atTeast 100 rilesin length. fmamaaaqw#

: 20 Tlm term “copmts monso |
i ons” wasmcom;; & :
5@?]1 ‘1}0 the chara: gﬁ
ctarof

'u,';

A

no(»

“to be earried ont (thongh extremely good in jtself) of s supplying the Caya

l“.l ' : ‘ ‘./,\\
5 : ; \

“plan of retaining the surface dramage in reservoirs on the highest posmble levels has

« heen strangely neglected and the congideration is oveﬂooked but not only does the

« water contract greater impurities from the wider ared which it drains o its passage

« o the Main reservoir, but that the necessity of raising it involves the most costly and

1¢ nearly the whole population of Bangalore is t0 depend on &

¢ precarions plans.
“ supply regeived from the Ulsoor tank through the W working of steam pumps, they may

« possibly suffer extreme distress from accidental causes which no one can foresee Or

“ prevent.”

28. He ghews that the faﬂure of the old wells being entirely attmbutable to the

great increase of population and the cha racter of the soil,
tructing Téservoirs

1:'?1 E:::,ﬁ;?::'m‘“ of Migh _the spring Jevel shomld be raised by const
on the highest levels; (1) by the eplargement of the Railway

tank (Reservoit No, 3) below Miller's, and (2) the formation of one above the latter,
(this has since been constructed.) He adds that “ one, if not more PeserVOiTs could be

& formed on the upper (4. e. northern) goeder of the Ulsoor tank, along which the
o called Beder-

¢ population tends to spread.” Thiy had reference 0 the Railway or 8
hully resery oir, which Colanel Lawford often expressed a wish to see ¢ carried oufy and

which has'lately heen. proposed by the sunicipal B Toard thovd o in o different forma.
The remainder of the commumcatmn being taken up with 2 proposa.l pot nOw likely
Iry Barracks

grom wells to the B. W. containing a pure capply of water, and at a shorter distance

- than the Ulsoor water works, Lt is unnecessary to follow it further.

Tt

" ressrvm Whlch, fmm t,heu* rela.tive b

 these mexirab

- 99, The principle however laid down here of fixing the empounding g rosprvoits
at the hlghest possible point, i is that which has been consistently acted on by this
department, within the limited means of the local admlmst.ramons under aanctmn

of the Commissioner. - o U L
30. Among other works thus
mg ﬁ:cgf:‘d’ executeldl o0 4jon of lato yegal‘ﬂx chiefly under
: fpllowing may be enumerated :—
Fnlargement of Mﬂle:; s tank, complateae in 1863.
Construction of the RTﬂwa,y or No. 3 3 Reservoir ir in 1334 5
Do, of No. 1 Reservoir (above - Liller '
i 1D of oy 4JReaervo1r (below

3L Thesefurma c@n;muopg chain at

carned on in the sta—
Colone Lawford tha

| jamES. |

R |
No.{3) . do. %‘f’) 6,000,000
No. (4) aﬂ } -"'.,.;_..;- ; :

Pl

Tohl eapnmty in cubw fi

B

f

| Bazaar, zthmim:} gppeared & o 1o
1loctive capacxty nor m wehtwe ¢omn-

mstrl‘bntfm from any 01 st bs peither meQ :
» o do tho work. required;—20d 2%

mand are they ab

&




s Rms““l“ﬂ‘lmﬂﬂ;&efm)
s LS o srro- th ’

3 “"“‘? thw follows :—

in view byﬂns departmaent,'m

“ the foot of the fiag staff is 3031 fect above high-water mark at Madras, and

“a nature to warrant the work being undertaken.

L

i s \
3 5 i €l~45 ! - \

-3

38. The second is the scheme put forward by Major Puckle, President of the
emoranda of 1st October

Municipal Board, in hi ted m

1867 and 20th April 1868, respectively ; and this project

both from the acknowledged ability of its author, and his long local acquaintance

with the subject, make it the more necessary 10 notice its main feat ares in detail.

39, TIn the first of the above memoranda, the fo lowmg observatxons occur :—
" 5 s

Major Puckle’s Prajeet.

b

¢4 The Commissioners House on the ngh Ground is nearly, if not, the highest in Bangalore ;
is almost on the crest

thnversbetkofwmh rise at

% of the water-shed ridge, that divides the Pennanr from the Arkavi

« Nundidroog, the culminating point. -
«5, For about one fourth of the distance from Nundidroog, this ridge
ore the crest is on & genera.l Jevel with, and in

“point ; but thereafter there & 2 long interval, wh
80 feet higher, but this is on

“one part lower thanit. The Muntapum (1 mile from the flag staff) 15
is great. 1f water wore pounded below

% g low conical hill, and the dip between it and the flag staff 1
“ Nundidroog, the difficulty of bringing it in for storage at apy high level, wot uld be great om SecomY
@ of the necessity there would be of constructing long and lofty aqueducts 3 & G s iy 41 o

«houses on the High Ground would have to be served by force pumps:
«g, Thejall from this vidge is too sharp 1o admit the passzbzlzly of collecfmg water in the
g the Mail-

“ Arkavutti valley for delivery at any commandmg point in Bangalore except bj‘ increasin
t be done, 80 45 to

 Jeota tanlk, close up to Nundidroog, which Sir Arthur Cotton in 1859 thonght 1

« gnable the water to be conveyed along a contour line 2 little below the crest of ¢ the water-shed ridge,

“into the Ulsoor tavk, which is 111 feet below the flag-stafil datums put the cost of the channel
upply was thought to he of too precanous

« gontouring round the spurs would be very greaf, and thes

commands the flag sta&'

from the northern side that water can be

7, From the peculiar posmon of Bangalore, it is 0 Y
w collected, and the Arkavutti valley is (00 Steep f0 admi "f ‘"‘Ww — cntah cha cm‘ |
“ynder ils crest, being made” * G
nd the conclusion arr
ived at in para 9,18 e o b stored in Miller's

&g 1t s been pscertained by levls carefull taken datum
2 y levels carefuly
i (the present crost of the waste-weir of which, is. “b"“t 45 feet belaw 816 it staﬁm ),Iw
in'a newly proposed reservoir on the Railway emhﬂ“kme t, § mile e A w0
mally be stored wclh advan!ag&

““are the I::ghest pomts nrt which water coald pa'kaps }mw
¢ hold, that o radical error is

‘ Amm“gh ag"e@mg n much of thls I ca.nnot bu
"O‘ntalDEd in the sentences ‘which L have put m jtalics, and that on tms, is grounded
o so-called. Bederhnlly scheme.
The mect it is true, has un&ergune some glight modxﬁcanon, in cm;se-
' quence of the 6zscusslon to which it has been sub;ected
it are guffici=

ent}ymmmmedm my O AP
; ‘iweg here to quote that cammnnwﬁhon.

183, tbe pmgoaed tank is 00 supply
tamks to feed the

prin’wﬂ memmndum to be. calmble of hYmS
oﬂ drought, a3 also fulﬁl

: the cffects of the

nde!'the civcumstances; ’

e



\\‘ — .- o A
severe drought, theShoolay, Suinpenjoe, and Dumloor taks
% and oot tanks would only perhaps be one-third f
must be capable B3 % md‘mﬂ!an these latter; and yet the smat: ,
fonntams, &e. " only making up for all the deficiencies of the othal? %

 af el o, moroover,

55 height, o commgng the lfreat capacity required for this wark, the tank mast be pla
: by PIg or an aqueduct, ¢, tql, mep e Of the Race-Course Barracks, and means must be f0
ridge which “m‘;s t.h:am' ex&er under pressare or by gravitation, across the
_ Mﬁdng appacently th ,pro[‘ od reservoir from the Shoolay and Sumpenjee hﬂh N
: ﬁlé i “y % ene“jc“’e duties o be assigned {o this work, I do pot think 17
S '”hrhin.dtéit. &l Wrong in sgyvine Gt o Tny ; gl T ﬁﬂk

7 % &@ : (i o ] H) lt “m b(\ a xn()st B:s’I)EnS]l’ﬁ m‘w‘, hageiia
“tost, and that that tha ohjects to be tHat S SR iﬁ?
" further, eveq Sk dtamed would be quite incommensurate with o
G s 2 B 05 bl o s e, 2 i roposdthe s of o BB
% Pﬂl’tm ns of the Cantonmm?tagz;as #YEs for fropr the slight commund of the woik, ’wl’
% I Tesidents 7 “aar would ha touched, nor any of the compounds g{tﬁ}!

nl'bood ;O?B;mlﬁ;efory,thﬁ however useful such a subsidiary gm;k
g | whord, (vide gi‘p;.a) Iimgolthé;??;W: flf the mammer Ol‘iginally;pz"opﬁse‘i: Ef
Major Packle, I pqqyr 0K 01 it a8 likely to meet the objects P8

2 o oy & bendency to spread up it and thus s ime, create
. SUPPIY. (3) There are now grave-yards, and old re-
- caj;ch@ent basm, which unless gpec;&ﬁ, dealt with

ive roservoirs éénstrzict;&v‘in fll' =5
analogous to Nog, 1,2 3 and 4,-.’:53-‘*3‘9
t Bazaar, Icould have nodoubt

-
-

._‘l 5 ; % i"‘ o ’.L--;
& < J
87 these investigations, it, beeame clgar that by making a cut fo the depth of 20 feet et
: through ' the narrow saddle near the new Mahomedan e
First Trial. : burial ground (and “i)ast which the water was fo beled . /

in a brick culvert) an ample supply conld be conducted
into, and empounded inthe valley near the Railway station, just above Messrs.
Binny and Co.’s coffec-works.

: | 47. The gathering grounds lie all round the Muntapum hill extending close |
.+ Tpto Hebbal tank (N.) Subedar’s Chuttrum (N. W.,) and then (8.) along the Arka- i
"\ 4 e v vatti drainage—in all 3 square miles skirted by a channel 13 miles in length, with a

~ ' slope of 9 inches in the mile,

48.  Colonels Green and Lﬁwford, as also Major Puclkle, having adopted #rd of
; - the average annual rain-fall of 36 inches, as a fair proportion of the amount that could
5 ~ be empounded, T accepted the opinion and found the total yield, (making the most
~ liberal allowance for all sonrces of legs), would be sufficient for daily supply of 10
gallons of filtered water per diem, to s population of 105,000, delivered at 80 feet
- 2bove the Ulsoor tank. 'This height commands all the station and barracks, leaving

only the few residents on “High Ground” unprovided for.

| L 49. Much of the gathering arounds have hitherto lain fallow, and ag the small

# -+ and comparatively valueloss dry crops now raised can be easily pub a stop to, under

5 8 tiifling compensation, tho perfoct cloanliness of the whole area (ﬁhﬁ.sOll being

= i,;ghly silicious) may be readily insured. Tha slopeson all sides are rapid, and ﬁhe

© . surface if left untilled soon acquires a hard -glazed skin, off which the water flows
. with the utmost rapidity, | Ea | ;

oy i " 50. Mr, Humphreys who has now yaeg.gng_agle tgn

:: L Hir. Rawphreys' Modifieations. the project for 8 months, bas, while aﬂqpfcnlg.precme 'Zd .ﬁe‘
T same gathering gronnds, suggestod tWO important modi

~ Cutions of the original scheme. :
" in the Railway Terminus
koor road, 2 miles beyond
ander, the Muntapum &

; 51. Instead of placing th;a empounding Teservoir
_j:‘ziﬂl‘eyy ho has selected. as g site, the dip of the Toom
. Migh Ground " situated imuediately south-wesb of, and close

5 thng m fact as near gq possible the centre of the gathering groands. iwieﬂlbfo?;i
. hmg eateh-channel circling the whole avea, four channels, none of whicl ration and

3”1‘1"5101!8‘,“111 deliver the surface drainage, thus reducing loss L e
‘Sinkage o a minimum, e e 3
L improvement i, to score the whole of the gathering grounds
°F With channels, af, different lovels, constracted with slopes hawng mammmng&qm

-« ngitudinal fafly congistont; with the cohesive powers of the soil, by whwhd: :

ment the &iSCharge of all surface. drsinaga will bﬂ gx_pedlted tO the lngheit - g‘rea.; ) |

53. Tastly, tho form of ‘Mr. Humplireys’ rosorveix has- greak advantagos, s

it e ’ il jnsdiniy m;emelﬂ}m“ form
g everywhere up to the highest W"‘m;e ~oduced to & minimum. In

depth and capgeite ; €T

i gt B Pacity,—loss by evaporation will | ‘ g
iﬁhxsr 18 Tespect the sita is probably the very best which Coum be v_foan‘i‘_}‘l;"?y W#*’m mv.thev :
e AOhond o Henetone 0000 b o

R

A e
i

54 Unfortunately fhe available roturns as to the population % €% #4500
- Sousus of Paputation wyy,  Vithin municipal limifs aro most unsatisfactory, as may b
i o within . from tho following abstracts of the consuses taken in

~ vee o oao e s bl by the President of
i T ..~ 1862 and 1863, obliging Iy.fnfm’?’?‘,‘.’g*.’? G o
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-

- P !
'orm'non .wmmc rae Muxsicrear LayiTs.

~ CLASSES,

Abstract of Census of 1562

:4:._

T

26,566
1,96
1,566

123,533

4

"’m""mu&uﬂed

,‘I'he prm etrenkth d.

in thakoflscs

"f“é“m is retnrned by m pepm

b
it
60. In the margin are given the rain-fall
TABLE OF RAIN-FALL.
Average of
Registered | each pa.n' of
YEAR. | Rainfallin guccessive | REMAYKS.
Inches. | Annual Regis-
irations.
1861 805
1859 | "'26'6 < '5’39 *Lawist relially
1858 ' 4 ST 3“1) recorded rain-f
1657 1 308 o
{ggg 483 -4
i3 - Th Le o i Average of th
‘ | 1854 a0 Bar e
1853 848 U esp
| 1em2 TR
| e bR
1850 498 L  age.
Lot 1840 278 LL - IEs
1848 40'8’ _L %_9
186 | el e
1804 b s 359
i 4 87'3 J- ‘v a{al
a1 L L e
s 20) 1220
5 ; o B&Unchea aw A
sbar&ng ting ”itxspmppsod to 8

.mﬂ 11840 a8 given in

regn,ters of the past 20 years taken
(with slight correction) from Major
Puckle's printed analysis. To this
is added the averages of each , pair
of successive annual registrations for
the followsig reason. The reser-
voir being designed to hold at any
one time the whole yield of & mi-
nimum year;. it is only M}iﬂe
to consider, that in all cases the re-
sidue from @ good year, will re-
main stored to supplement the de-
ficiencies of a succeeding bad one.
- What we have in fact to calculate

i@, not the direct yield of the

worst recorded year, but the avér-
, 28e of the lowest pair of successive
" registrations. The years 1854 and
1855 ghewed the worst combmed
~ pesult to be 28° 9 inches, and on this
the calculations have been based.
1 may note here parenthetically

_that the reglstmucn of the year
Mu}pr Puckle’s

mbemg

ange | the elivery into the reservoir
gmg at a helght, of loﬂfeet
120 feet.

luelf whzch ﬁa; an
mnafall of 282

{2
?
4
1
4
:
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mdlofhm—fdl mthegatbmng
Mfoéﬂw annnatmqmremenuof?»ow Otﬂhv
Jows that as a rule the rosor

e ]

it would have been a simple corollary to the above propositi

-

13 }
5 » ~ themselves in connection, with the system, under of course
o A e v certain well defined restnctlons, but generally in such a

pality.
manner as best to suit the immediate requirements of the
particular class or dlstrxct whmh choose to pay forthe necessary sub-mams and other

accessories. A
73. While thus according an undout;ted and lasting boon on the whole statmn,

Government would, at the same time, while imposing
aloof from allminor details that could be infinitely better disposed of by the Munici-
pal Board, carrying out with their own funds, the distributiom arrangements most
suitable to the special wants of the community. i

74, Had the Ulsoor water works, now being carried out not been commenced,

on that the Madras

Government should b th cost for the benefif of the Euro-
nt s ear a proportion of the prime e R e

pean and Native tr00ps and followers—and even now, 1 it is mue
case the scheme now working out, does not prove a8 successfal as was originally
anticipated, some joint action on that which I yenture to put forward, may yet be

found practicable.
R. H. SANKEY MAJOR, R. E.

BancaLoRE,
Chief Engmcer of Mgsore.

9¢h September, 1868,

proper restrictions, hold itself
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