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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.,.

e ——

Buildings and Roads,
Military Works,

Reap—the following papers :—

From Brigade-Surgeon G. BIDIE, .8, C.LE, Officiating Sanitary Commissione
for Madras, to the Chief Secretary to Governmcut; dated Ubtm:unuu?i JI"MII;
May 1883, No. C-1. Gy

Having learned that the _wator-supply f)f the cantonment of Bangalore was r
ning short, I-lately paid a visit to the station, 8o as to ascertain rh(lb a('tu:d R
affairs, and have now the honor to submit the following remarks on the e g “‘t‘m‘ 01
Right Honorable the Governor in Couneil. 3 subject to the

9. Being situated on the crest of the water-shed between the Biigiris of ¢
vati and South Pennér rivers, the wa.tcr-stip[ﬂy from local source;mﬁsz qlixe‘aih‘k{l .

\ P : & < VS De

L‘SZ&?) ?lnd more or lesg precarious, .)being

2 . : ; e Arely dependent on the rainfall * in the

immediate neighbourhood of the station; and 1t is greatly to be recrett e

community has been gradually allowed to settle down in ‘and :n'oglﬁetfd g

in numbers much beyond the resources of the existing tanks and we e cantonment
a g vells

3. A still more deplorable fact is the imprudence which here. : o
allowed followers and a eivil population to house themselves in tL}’ fhnﬁse“vh?r >, has
principal tank of the station, so that its gathering gl'(Jlul(l; lie tolb- ‘(‘yi}' ab'L e the
crowded native bazaars. In other words, by the neglect of s )"(*(lgc(?lf‘l—t extent in
water-supply of the station is contaminated to such an extent th{n‘t 1t Ai;;(\ : th( chief
to maintain, at great expense, pumping machinery and filterine beds to l‘en)d"- P‘—ftfssznjy
fit for the use of the troops. i er the fluid

4. The water-supply of Bangalore is got partly from tanks and partly fr
The European garrison receives its supply from the Ulsoor tank and the D ,]“;) i wells,
close behind ' its bund, while native troops and the civil populutién dfs olce Welis
three small reservoirs known as Miller’s tanks and from various wells d‘lVIH ater from
are situated in the same valley, but higher up than the Ulsoor tank o Th 1ier's tanks
bazaar are all of great depth, running down through a variable th'ickn:iwglls in the
gneissic strata to the live rock, on the surface of . which, in favorable ,F.‘:bﬁm decayed
limited and capricious percolation of potable Water which frequehtl s 5110‘5, there 1s a
hotter months of the year. Ay dries up . the

5. In additionto the above, a large impounding reservoir was rece i
at a cost of over five lakhs of rupees, in avalley near the 3rd miig«fj 11\ ¥ CODStI’)ucted,
road. The gathering grounds of this tank consist chiefly of low th? 11% )0111 t~he s
hills covered largely with a tufted grass; an Andropogon, and are DILU l}““llltl"iliet'l
could be desired. This scheme was to provide ten 8‘«1‘71101’1;\: of hl ter(; 1“"”}‘ qnd all that
to each person ina population of 90,000, but uufortuuately 1t has nevu {:Jte
and is therefore practically useless, e

* About 36 inches per annum.

r per diem
completed,
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0 Ao already stateq the i s of the Ulsoor reservoir consist largely
of the inhabited avea Witl;in caxgxzotﬁ;nif ﬁxggqﬁr, in addition to the water collected
o, o+ formerly received Supplies fre 1 the north side of Muntapum hill, an eminence
some miles north of the station, 1y 5 it appears, have been, to some extent, diverted
poto the new tank referreq toin the f Sezadix; gp para f:raph, so that for some time they have
wen partly lost to Ulsoor anq g Ir:ietc tank, the Sumpanjee, which used to receive
55 ﬂ_ow and act as 5 Safets evl:ﬂve t,o Ulsoor.” At the same time, it furthgr
zplziars st 1 the northery Outskirts o} Bangalore, the old channel leading from this
tﬁs i OOII-ectmg area to Ulsoop and Sampanjee has been interfered with in passing

irough private grounds, so that Practically, by these measures, nearly all supplies from

the north have heey Cut off from the ctation tanks.

7. At the time of my visi yre there was only a very small supply of
water remm:ning in Mmer};svtflll‘i{tzndB‘}ng?}ll:riﬁlii;; xZellS ony whichy the native troops
and the c¢jyi] community chieﬂy o tln As regards the wells, the small quantity gf
e il a1 Chn G s nigh, when ravin s punpily sopioc

; Xhausted, and t : : nay be seen waiting ti .
again percolateq to allow1 ;? (;Itlsnbquber? of Ifglﬁ; :?HI a special tin which they have
sovented for the purpose. Ip the%% chootI:mk at the date of my visit, the average
depth of the Water was undep five feo s : a supply which ought to be suffi-

. 5 = ‘sentin“' i
;15:111% till rf}m comes. In the Pl‘esente t; t:-ili);thowe‘%l" in addition to tlshlei trooptsl,1 ;tarﬁz
ers of the ciyi] populati ‘ ' water from the Ulsoor lake, so

: . on g w water from o
regigctml_:, when we further take in tl(?(;g:r;‘unt the great amount of evaporation, must,

ailing timely rain, he very rapiq :
&1t wi i . t of Bangalore
t will thus be seep that the ciyil population of the cantg;lgjl;. : - ithgrto 1

APPears to have been t00 much the custom to treat the matter as if the military and

vl populations haq conflicting intepests in the water-supply ; but, T am of opinion

that’ om a .

;tgtlgfﬁléw I({: tis 10 doubt t, be regretted that the civil populatiﬁn of the ¢
oo 0 outgrow the gyaifor: water-supply and to po  do is to mitigate

¢ evils have been accomplishe 105t that we can now

:ll::n'eﬁects' An ing Cié)nt an(cll"i:?dd x?;tae?-supply must tell rapidly Oﬁ t.h S hﬁﬁ? f(f

o tlc.:_n;l_ Population ; and if they suffer from epidemic disease, we can all)( ¥ . B

healtli(l3 e r‘c}vages t the limitg of theeli)azaar. Hitherto the station has eilze tional

in the St'r(())n? o1 Xoops, and it €njoys ¢limatic and other advantages qultf ’e ren%erin g

it, in eou}iﬁ’%ﬁi}‘é? gt face the possibility of a defective ey Lo ot provided.
At e el rm-water in the

9. The arrap
hann . gements madg § : f sewage from storm :
2 0O naration of sew.
as eﬁizli;:?dmg to the Ulsgoy taﬂk;‘rf)l: &ef zé;?ntlgmnent bazgaar are very mgelll(;llslinﬁ
settling bas.as bt dcable, and 80 are those in connection with the .north alﬂ g
be liable to lg;;);;rwe camﬁot shut gy eyes to the fact that this rese;*vou' nl:ms;‘,ez:J gvg’d
ous pollution h ly of water formerly T
m the north + No doubt the supply ' %
duce this S contonment Yiyits and from clean gathering grounds tended

: f the
I am therefore disposed to regard the loss of
ceder as one of Very seriong consequence, notponly with reference to pollution,

10. The 1a itself ailure of supply. :
; ot i8] | i i for improvement,

as ¥ congerved, but still there is room p
Oh;[ngglseg?lda‘lisgo? gl of humay ossge i’n the lower end of the cantonment bazaar
small inlet e, 0 in the uppey tank or settling basin. On two occasions also, in i;
irty clothin 5 cantonment bazaar, I found people engaged in washing piles o
0 inquiry gI o Puckallics Omplacently filling their bags from the same source.
Surely, whep v:v 28 “0ld that thig Water was being collected for sale in the bazaar.
In it I;I‘OtGGtional Sy arce and g, precious, a little more care might be exercised
s (and two othe ooy shallow Marging of the tank are fringed with Cyperus articula-
Herpestes monm'err slp)ecles) » Panigyp, paludosum (and two other species), Jusside repens,
Is now teemin elolyg omum glabrum, Marsilea quadrifolia, &e. 'The body of the tank
8 Vallisneri 81"'"alz"s, Potamogeton, and Hydrilla verticillate ; and

-
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Pistiastratiotes and Trapa bispinosa have been introduced, Thege are all beneficial
when kept within moderate bounds, and their presence seems to have almost entirely
banished the objectionable Conferviidede, once so Plentiful. The waters are also
tenanted by one or two species of Carp, »Sevelial Siluridee and an Ophiocephalus ; and
the Gourami has lately been introduced. In ‘,882-83, filtered water was supplied to
the European troops from the tank and Dhobies’ wells o the extent of 03,445 gallons
per diem, at a cost of 1,796 gallons per rupee.

11. As regards the quality, the water has, under the grdey of the Surgeon-General,
Her Majesty’s Forces, been periodically analysed ang declared potable on filtration,
The pumping and filtering arrangements are all most carefully attended to by the
Engineer in charge, Mr. Smith, and theGlgstrll\}ctlons,s_ given in paragraph 4 of
* Military Department. Bain' Dy Hars, of 13th July 1882, have
: : .P}lnetu.ally carried out. T was there-
fore surprised to find that, notwithstanding such injunctiony regarding the conservancy
of the rock on which the filter bed and pumping Mmachinery are located, a pathwa
was being constructed up the back of the declivity fpop near the boat-house, Thiz
is intended, I understand, to allow the people of the station to view the boat raceg
from the summit of the rock, and, of course, there iy be the usual refreshment
arrangements and congregation of native servants, have to recommend, therefore
that the pathway under construction be at once st0pped, and that no one, except ¥
business, be allowed to enter the enclosure Containing the DunpinE 4 1:1 1 ﬁltgr' on
apparatus. I am also of opinion that the boat-pier gnd boat-house are too near th
feeding pipe of the ﬁltei bed.. Indeltlagl, I fxyas ti?ld’ on good authority, that both me:
and dogs sometimes bathe here, within a few eet : . :
g ) of the great feedine pipe through

A P P
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which the water is raised from the lake. Clearly we should s crupulon sciy ot Gray:

thing likely to impair the quality of the water, and o : g A
ness in a my;tter o%) such vitczlzl imgortance. Fereise a most fastidious cleanli-
- 12. Tt mow remains to say a few words regardip

station. The demands on the existing tanks anq \getﬁeaigtlgsrri‘.tﬁrisugply of the
than diminish, while, on the other hand, their normg) yield will 4o ﬁﬂe y bo m((:lrease
by the withdrawal of the supply which used to be delivereq g 1113 }fsi elrﬁ uced
channel coming in from the north, referred to in Paragraph ¢ 2 N]g evel by the
channel aid in feeding Miller’s tanks and the Ulsoor Iake but a] Oth only did this
up the supply in various wells in the lower parts of the cani’sonm atso elped to keep
is a matter that requires early attention, although jq remed equ. This, _therefol.-e’
and temporary relief. It is further most desirable that the W}(’)ﬂ;\n only give partial
new tank on the Bellary road be completed as eay] R possibls coxﬁlqcted with the
already stated, was calculated to supply ten gallong of Water pep ‘31 18 project, as
population of 90,000. Itis possible that the yield may fal] g, oli- tof ltim per head .f01' a
on the other hand, if completed, it is apparently eapable of deliveri 18 estimate ; but,
liberal supply of water of unexceptionable quality. g I the station a

R

No. 890, Publie
Transferred to Military Department, with the Hon'ble Colone] Satkey’s domi.

official note of 7th May.

Ooracanmun,
7th May 1883.

Ggned) ¢, 6. sagrmg,

Chief Secretary.

e —

No. 2641, Military,

Transferred to the Chief Engineer, Public Workg Department, for favor of the
necessary action.,
(Signed)

OoracaMun,

E. L. HAN KIN, Colonel,
$th May 1883,

Secretary - tq Government.
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written on the Ulsoor water works, the matter 13 well nigh exhausted. None of the
recommendations for the improvement of the water of the tank commend themselves
to His Excellency, believing as he does that the only true course to pursue is to obtain
water for the troops from another source.

11. The Commander-in-Chief thinks there are three courses open to the Govern-
ment, which he now begs to submit :— :

First.—To extend the scheme originated by Major-General Sankey, c.B.,R.E.,
when Chief Engineer in Mysore, for supplying the town of Banga-
lore with water, and to apply it to the use of the garrison. It is
understood that two or three lakhs of rupees have already been
expended on this project. _Wlth Wwhat result His Excellency is not
in a position to judge, but it seems to Sjy Frederick Roberts that it is
a work which, if successful, would be ¢f gyeh enormous benefit to the
garrison that it is worthy of the closest examination and the most
earnest consideration.

~Second—By the construction of a channel along the south margin of the tank
into which the drainage of the town woylq be diverted and ultimatel

discharged alongside the waste weir, A £

Third.—To undertake the construction of g series of wells in the vicinity of

the European barracks from which the i pphi

it ibeinking Whias, garrison would be supplied
12. His Excellency would deprecate the assembly of any fiethior oo nﬁnittees but
he would advocate the appointment of a specially sclected officer to confer with o
Government of Mysore as to the possibility of elaborating Major-General Sankey’s
scheme, as well as of considering the other two Propositions? herelti wentioned. ¥

13. The second of these would commend itself to Sir Frederick Roberts were it
)

possible to divert the whole of the drainage of the ¢ -
Excellency very much fears that a large portion of tth(ilraﬁ'om the tank, but His

ground to the west and north-west would still fing g Waylinst%e t{::li: I::]l:e 5:(1111:]1;;1;
this scheme would not have the effect of cleansing the water of.all impurity’
14. The third proposal seems to Sir Frederick Rohert ' _

of affording to the garrison a satisfactory supply of drinli to hold out the best hope

would be under regimental supervision and free from g]] POSI:iglew::Z;; for tfiilz wells

A A A,

‘
—

* ENcLOSURE.
Tt gt Dl o e Aot 158, by e o
regarding the Ulsoor Military Water Works :— plies to certain questions
President :
Lieutenant-Colonel W. H. BURTON, RE,
Members :

Surgeon-Major WATERS, AM ),
Mzr. SMITH, Engineer, Ulsoor Water Wopks.

The committee having assembled, pursuant to ordey on o
placed before it, viz., the mgemora.ndum marked “A,” hemté.m:il:a’sthoﬂsgg‘ng%h,%hthe dP‘*Per
and 15th the committee again met and inspected the following localities 284 werks and 11th
with the Ulsoor water-supply :—The Ulsoor tank, cantonmeqt bazaar suppl chaoonneeted
bazaar street surface drains, the three Miller’s tanks, Oopaghqll village Mgn{a umnnhg’l mg
gathering ground near the railway station. The tannerjes  {}o Dhobies’ wellsp the Ca I
Royal Artillery, and Royal Horse Artillery lines and wel]g mentioned in appendix ¢* B,,_l“h'f’
1. The committee find that, during the 12 months immediately preceding 1st August 1882

£l

the quantity of water actually used (as stated by Mr. Smith) was as follows in column

the stre: of the garrison entitled to the use of the Ulsoor water duri that time meaHI'
shown opposite each month, columns I—VI, the quantitieg and str ‘ g as
of the months named ;— 4 : strength being the daily average

>

TN ————
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As stated [Weather
1881. i
T Mr. Smith.
August M e lohn pp b s b P 5, 3968 | Dry b
September oo e . 1133% ;gg 30; ;Zz igg gg’ggg 2'2’8:31 3 Ii:z: ég’?g?
October AR 0 706 | 494 | 87,488 | 50,829 | Wet .. 13341
Dovembay. | S e aie 1 S 713 | 425 | 85,774 | 46,280 | Dry ..| 10,506
BRHbOE - G s il 180 199 | 32 714 422 | 35,468 | 46,003 | Dry ..| 10535
1882,
January o . oo | - 1,291 200 330 714 419 385,592 41,536 | Dry ..| 5,944
February e e e 972 144 279 404 232 25,912 55,750 | Dry ..| 29.838
March oo oo e L1041 158, 283l 404| 232 | 28,248 | 53,955 | Dry ..| 25707
April e Sl e 164 310 718 774 | | 48,004 57,601 [ Dry ..| 9,597
May AR TR o L 169 310 718 778 | = 48,356 54,126 | Wet ..| 5,770
June e TR ] ARG 166 303 718 772 | 47,964 | 60,849 | Wet..| 12,885
July PR e L B T 164 301 717 769 | 48,006 | 48,516 | Wet .. 510
463,412 | 631,664 | .. | 168,152
Daily average throughout the year .. | 38,617 | 52,630 =
Unaccounted for,g stolen ogr wasted daily .. 2% 7 14,013

We wish to point out that, whilst ¢ ities in column VIII are the quantities noted in
the records of the Ulsoor water workgeeiuai?lg.tﬁig, they bear no relatio% either with the
strength of the garrison or the season of the ?yea.r against which they are noted. It is therefore
doul?tfql if column IX really represents the quantity of water wasted or unnecessarily used.
Again, it is purely a matter of opinion whether the quantities stated in column VII as “ required,”
are less or more tha._n sufficient for legitimate requirements of the troops. Still it is a matter of
fact that we saw this expensively steam-pumped water running to waste through the horse foot
bath in Royal Artillery lines, and evidences of its being used elsewhere also for irrigation pur-
Poses as well as by the inhabitants of the populous village called Grass-cutters’ lines. :
its The mcrease of this village, which may be seen by a comparison of the maps of 1870, with
o oli)l‘sesent area, 1s very rapid and must haye a prejudicial effect on the proper water-supply of the

.. 2. If the horses were watered at the hereafter mentioned, and the 750 native followers
enhﬂed.to water (j:he number of followers i: ?rlgm the present extent (’)f the Grass-cutters’ lines, &q.,
°P1_119't1011 of Whlc.h probably approximates to 7,000) were only allowed to use well water, as is
aenf":lblle' t';he quantity of _Ulsnor water ngcessary would be under 30,000 gallons per diem a,nd'lf
ﬂPp:I?di; &ng’ch of garrison be as it wag last year. The details of these calculations are in
Plan. 8. The existing wells in or near the lines

Hbmsied Rinde. are shown in appendix B.
Wells,* if provided with bullock ramps and watering troughs, will be suitable for the horses of
1/3, R.A.—these are distant from the lines 600
yards: the wells No. 29¢ and No. 28" would
similarly be sufficient for the horses Q/1, R.A.,
the lines of which are distant 610 and 860
yards, respectively ; an encroachmqnt at pre-
in any cage, } sent exists round the well 297, which should,
British cayaly ° pemoved at an early date: that well No. 29% would similarly be sufficient for
water wat valry horses, the stables of whigl, are nearer to this well than to the existing Ulsoor
would su exlmg trough. It is very doubtfy] during which months in the dry season these wells
venientlypge{;r?ﬁfgfl foﬁ?:ll sl:;:nﬂy _used a5 ghove, by the troop horses. There are no wells coxé-
umboor tank, distan 1,600 ysalﬁlkﬂy used by Royal Horse Artillery, the nearest being 2,223,

4. The only well actually «ip fhe lineg” which could be made use of is No. 29°

* Nos. 25 and 26,

P
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viz., in the British cavalry lines. The Dhobies’ wells water has been analysed by Surgeon
Pedlow, aar.p.  This is clear, palatable, and of good quality and contains only a small amount

of organic matter which could, in a great measure, be accounted for by surface washings running
into the wells direct from the surface of ground.
5. Owing to these wells not being in constant use, the water being stagnant, a fair
sample, for analysis could not be obtained ; but we have reason to believe it is of good quality.
6. The existing quantities now in each of these Wells is shown in appendix B, column of

remarks.

7. On account of these wells being pumped under varying conditions and circumstances and
at uncertain periods, it is not possible to’ give reliable and useful answers to this question, The
quantity tested by us on the 9th, 10th, 11th August 1882, averaged 18,300 gallons daily.

8. The Dhobies’ wells were last thoroughly cleansed of all silt, &e., in November 1876.
From the wells being constantly pumped dry, viz, 01 three or four days a week, the height of
water in them is a variable one. The wells having been constantly pumped for seven years last

ast, it is impossible to say how high the Wa.ter'wﬂl stand if not pumped in wet or dry season.
he yield is greatly affected by height of water 1n tank and the local rainfall. The wells would
dry three or four weeks before the tank dried. ]

9. Itlis desirable to surround each well with a 12-inch parapet wall to prevent contamina-~
tion by surface washings.

10. About 32,000 gallons per diem can be filtered artificially at the Dhobies’ wells flter.
During the last six months ending 31st July 1882, ﬂ_le, Supply from the Dhobies’ wells has been
almost daily supplemented by means of this filter; 1t is more convenient to use this filter in
preference to the rock filter on account of economy of fuel.

11. The water'in the Dhobies’ wells filter has been analysed by Surgeons Pedlow and
MecLaughlin, A.m.D. The water is clear after filteration and no traces of nitrio or nitrous ac ds
are shown by the ordinary tests, and only a small quantity of chlorine and oxidisable organic

matter. ; . 7.
It is usable at present after filtration, but its ecomposition varies, the organic matters being

now in a state of extreme dilution in the tank in consequence of the late rains.
12. If the Government would acquire the Pl‘ge‘i $§“f§i§al land near the road marked B,
; : vould be ample room in the laterite bed
Vide plan II, shown in yellow. 11for %l\fil new wells which, together with the three
existing ones in this plot and with three new we f “1’1 4 might usefully be added to the system
in the Government tope adjacent, there is reasonable 1ope of adding 6,000 gallons per diem to the

supply ; but this would not suffice for the use of the garrison,

13. The bed of laterite within and without the Gfivernment land is insufficient td supply, by
means of wells, the total quantity required f'or th_e d]mt Y use of the troops.

But if, in lieu of sinking more wells in _th1§ aterite, g longitudinal tank or cistern LR
constructed (as shown in plan IT attached), its mB!GE side made of dry stone walling, and its
outer side of stone in lime mortar and gement plasteleh, there is every reason to believe, from the
nature of the soil and surrounding circumstances, that g largely inareased supply. of laterite
filtered water over and above what new wells would supPply, will be obtained after the fitidikiond
tract of ground (B) has been acqulilred by Government. We woylq SkEongli sooniherd s th

reference to sinking any more wells. g §
% It is to be consgierefi that the cistern will not only yield an additional supply of water over
and above what a few wells could give, but it could bel extended, as shown in dotted lines, so as
to enclose the whole of the laterite bed, when enough laterite fiJtered water would, in all proba-

bility, be obtained, sufficient in fact to supply the whole garpison,
14. Eight wells and the necessary underground gal_leries or channels between them, will
cost about Rs. 3,000. The, in our opinion, more effective cistern method would cost 4

Rs. 4,000, viz., if built on plot B only.
15. The Engineer’s establishment, which works the steam machinery and supervises the

distribution of the water in barracks, cost Rs. 537 per Mensem.
The cost of fuel, all wood, for the twelye months ending 31st J uly 1882, was Rs. 3,463.

16. The quantities range between 30 to 35,000 gallons per diem.
17. In order to keep as much of the surface filth of the catchment basin as possible out of

the tank, it will be necessary and practicable to— ‘
(@) Surround the tanneries by an open diteh and bank, the ditch inside the bank, and

made so as to discharge its con-
Xerge p'as; tents into an underggound mae

sonry sewer to below the tank at a cost ’aPPTOXimating to Rs. 25,000.
(b) Burround the Muhammadan burial gl:ouﬁl tN.N.W. of th.e. railway station by the
completion of existing bund and dite . O ensure, by military inspection (viz., by
means of a sanitary inspector acting UNCer the orders of the Lieutenant-General),

that all burials in it and other adjacent buria] grounds, take place six feet below

]
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the surface as well ag o prevent bazaar sweepings being deposited, as is now the
case, anywhere within the catchment basin. : 1

(¢) Stop all the drain holes in t}iecZige walls of the main or paved feed}ng chapnel ; this
will prevent the greater part of the sweepings and filth of the adjacent side streets
from passing directly inty the channel, as is now the case, and to cause the channel
to be daily cleaned.

To cut off the whole of the streetg bazaars, &e., of the cantonment bazaar and sites of houses
of European population by an intercepﬁn Ston,n-water channel will too much reduce the natural
or legitimate drainage area of the Ulsoorg tank, which has already been considerably diminished
(without the contemplated beneficia] result to the garrison anticipated at the time) by the
Bangalore new water works and by the raising of the weir of the lower Miller’s tank one foot.

The reduction of legitimate drainage area here alluded to is indicated on the map hatched
and tinted blue. g R

This reduction is the more to oretted by the military authorities, as the gathering
ground taken thereby from the Ulsoi-et;iirivas ch only gathering ground it had, which was
untainted by any impurity. .

A perusal of appendix C, an extract from the memorandum of the Chief_ Engineer, dated
9th September 1868, on Mr. Humphreys project, will show that it was the intention to fully
supply the garrison with water from this tank upon its completion : this may now be said to be
found impossible, and, therefore, we are of opinion that the drainage area thus taken from the
Ulsoor tank should be restored to it, more especially as it is the supposed intention of the Mysore
?tx)lxl;emment to divert the water of this tpgct from Mr. Humphrey’s to the Damanbaddy or Petta
ank,

(@) The parapet walls of the paved channel in many parts are too low to prevent filth
and surface washings of the adjacent roads being swept, &e., into 1t.
(¢) Two silting traps are very necessary, one at the end of the west feeder (paved
channel) and one at the end of the south feeder. e T e
(/) If the silt trap, proposed for safeguarding the tank from impurities coming into it by
the south feeder, is made, the angle of the tank can thereby be cut off by a
bund and waste weir built, over the existing filth channel : ?hls filth chagnel w111
then be wholly without the tank, and this bund would obviate any engineering
difficulty of rebuilding the filth channel outside the tank. J
(9) We think the sanitary supervision of the cantonment bazaar is conducted without
due regard to the purify of the water in the Ulsoor tank. Some of the feeding
channels are publicly resorted to by the natives and used as latrines ; filth of all
description is frequently geen in them, and, during the rainfall, washed into the
tank even in the main op paved channel ; old cloths, dead animals, human excreta,
and filth of all description are to be seen at all times, except, of course, immediately
after the heavy rain-storm.
18. The completion of a suitable paling round the lower tank and a cactus or aloe hedge
round the upper tank, will be both practicable and very essential in order to preserve the water
and beds of the tanks from constant direct gontamination in all seasons ; convenient arrangements,
at certain places, being, at the same time, made to enable the native population to freely draw
water into their hand vessels. Such Place; to be flagged and approached by a flight of steps and
always kept in a proper sanitary state,

GALLONS.

19. (¢) The Agram or Cavalry cistern should contain ...  «u 280,000
(6) The Ulsoor or R.H.}:.y Y do. S ooy Hg’ggg

(¢) The parade or B. Infantry do. “’ 11:495

(@) The hospital iron cistern do.
But the Agram cistern will now contain only 184,000 gallons, and the Ulsoor only 148,000 gallons,
both owing to constructive errors, - P :
The parade and hospital cisterns contajn their proper quantities respectively.
(Signed)  W. H. BURTON, Lieut.-Col., R.E., President.
(

> . WATERS, m.p.,
e 3 Surgeon-Major, AM.D.,

CuEravx, ( ) J.SMITH, j Members.
81st August 1882. 3 ' ineer in Charge,
Engn‘l‘ee tlﬁzlgor Wgter ‘Works.”
No. 430.
BANGALORE, (Signed) ~ 'W. PAYN, Lieut.-General,

29th September 1882 Commanding Bangalore Division.,
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APPENDIX “A.”

Ulsoor Tank Water-supply.

What quantity of water is required daily for the troops at Bangalore, who are supplied with
water from the Ulsoor tank ?

2. What quantity would suffice, supposing that water was supplied to human be; 1
and that horses and other animals were watered from other soureesp z? 5 g

3. What other sources are there, and that what distance trom the several lines ?

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

5. Has the water in the wells been analysed and with what pesults
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 ave thr
without any assistance from the water in the filter tank negy them ? rage throughout the year,

8. Have the Dhobies’ wells ever been pumped out, deepened and th hl o Te .
give the last date. At what height does the water stand in the wells in ()tli?;l gryyacigailile (’zlie gizoy
season, and does the height correspond with the height of the water in the tank? When th);
tank is dry or low, do the Dhobies’ wells continue to yield g fair supply of water ?

9. Is it not desirable on sanitary grounds to have each of ¢}, Dhobice’ i
a low parapet wall to prevent contamination by surface w:zshings, eand 2}: Ifa;getlﬁesg?;:dsgn?{
lated ? o
10. What quantity of water can the filter tank supply, and how often durin th
i i i ’ last
six months has it been found necessary to resort to it to gy 1 g the
Dhobies’ wells ? Pplement the supply drawn from the
11. Has the water in the filter tank been analysed, by whom, and with what sesult ?

12. If the wells in the municipal tract of ground immediatelv adioin: bk
belonging to Government were made over for the use of the S:a:ignaiggﬁqlinghglg tghogzit';veu;
water then available suffice for the use of the garrison ? ? quanfity o

13. If not, how many more wells would be requireq and could b E

il, the Dhobies’ wells now are, or in the pyymni. room be found for them in
gg?ggiz(; ? e ' ¢ municipal tract of ground immediately

14. What would be the approximate cost of sinking the number of wells required ?

15. What is the cost to Government of the establishment ey ;
the water-supply, and what is the average annual expenditur:nof 1;3:{ gmploy ed in arranging for

16. What amount of water is drawn on an average fr
supply from the Dhobies’ wells ? ™ the Ulsoor tank to supplement the

17. As the impurity of the water in the Ulsoor tank i ok
description being washed into the tank during the rains, coul?i ::%f}ayta(.lx;llg btg 2Tfaﬁzﬂ%;fﬁvzry
tanks or higher ground than is the case to a considerable extent at prosent. a. &)d? 6 surfase %lteﬁ
and washings of the streets, bazaars, &e., intercepted by g circular stgrm water ohaiinel P

18. Is there any engineering difficulty in carrying the g1}, olisinel Giitsids the tank Histesd
of under it as at present ?

19. Would it be practicable to have the tank complete]y, ¢ .
able paling, in order to preserve thelwa,terlfrozil oo?ﬁaglinatioﬁ ff;r g:gggg dlgegtll;v:-e;ﬁng tsomii_
and to make convenient places on a lower level with delivery t, ® These pl : 'y
and approached by a flight of steps. e %40 plaocs 10 be flagged

20. What amount of water in gallons can be stored in the goveral restrvoirs in the linss, and
are these all water-tight ? ?

(Signed) ~ W. H. BURTON, Lieut.-Colonel, R.
31st August 1882. g e
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APPENDIX B. APPEND :
Lasr of Military Wells which can assist theY ‘Water-supply from Ulsoor Tank throughout the ’ i eanE
oy Natives Horses Grand
=i £ o —_— Period. Children X 2. Gallons, %' 12. Gallons. Total.
@ gﬁ é g ~ E 2 - &0 1 Men. ‘Women. % 16.
g :3 o 11 E B3 = & < = 3
- » 2)": 'é % g ‘g =] - 8 -
b, S8 BF 1g8s| T8 it i - 5 3 ’ o1 I v I ¥ VI ViI VIII X
Ea 2= = =2 w =g .:3 ] - -
Zg | Mitwtonofwen |9¥3| TR ISEE Oy | B [E | & |5 | F Rem sk,
6 Enl el Sg LR R R & RS ’ 1881 772
- B — .
w E ‘fé:é"g E 2 ﬁ ?g o g é%‘ § B2 | %3 .E’E’ » August e . 1,332 167 3?_1, 9 = o ]
°% §i§ fg |24 gE o R 28 (=% | 5. ¥ 1,800
L 2P| me 23| 83 | E |f%| Bk |BB| E3 B
“ a (= a a =) B A A <]
— BT : 28,800 - 1,544 1 5,592 | 85,936
I I Gallons o » ’ s s
A 410 v v VI VII [ VIEL| IX X XI XI1I Bupteanhar s - 1,322 202 __?:2—2‘ 774 i 65 e 4
1,846
YDS, s 2 EET.| FEET. | FEET. | g, ¥T. NS. EeL
1 Cavalry  barracks, s YDS. XBRA | AEBBL. | X RS EET. | 0, FT. | GALLONS sl
family quarters ., A 600 pi- - = o I s o . PO P 29,532 e 1,548 o 5,580 36,664
2 { Lime-kiln, south of } -3 1,760 | 1500 | 1,260 12| 33 |known.| 16 1,809 October ke 2 1,336 209 __3___ 404
25 Agram hospital i 1,760 1:500 1,260 | 65 X 5% 24} | Do. % 268 1,873
o6 ) [| 2,050 | 1780 | 1,550 44| 16} | Do. 11 174 : S
';’f , {1 2050 1’780 | 1,550 4§ iu% Bo. H 174
2,050 0| 1,550 43 154 0. 174 29,968 - 1,592 ki 5,928 37,488
22 > D',’n",ilr‘i;}i.t"”k’ bt i 1 2,290 ;’ggo 1,790 12 16 Do. 13 1,470 | 9,187} 129((;} i 206 326 713 o 425 u o
fgd i t 2,200 [ 1900 | 1,700 12 | 18 go. éG 1,829 3 November i i ; i
2 2,1 19a]581 0. 4% | 2,770 | 17,312 ‘ 28
24 Gopaul Moodellier's »180 | 1860 | 1,630 i 27 7,312} 5 1,8
chattram near
Ealgglmlgfor t:;:fi o 2,230 | 1,960 | 1,730 93 23 Do. 18% [ 1,311 Gallons .. 29’%;3 Ti4 1,426 . 5,100 35,774
25 Lower Agramroad, || .. 1,200 | 930 600 12| 25 [ Do. 20 | 2,261 | 14,131 . PR by | 1,288 s W - 422 . .
26 ioan;:gcksof Agram [( ., 1,200 930 600 12 ( 34 | Do. 28 3,166 | 19,787 1,811
27 } Slaughter-house, in- } o 1,260 760 4| 18% | Do. 9% [ 1,193 S
284 RS Sniabel | i 4 1,000 4| 131 | Do. 9 | 1193 6 :,
i Do._ouiside ..} . Tis R0 ikos 1] 8| Do | 16 1,809 | 11,306} \ Gallons .| 28,97 1,428 > 5,064 | 35468
29a | Near Dhobies’ village 4 : 1882. 200 330 714 : 419 s
behind the Cavalry 3 January A b 1,291 e Fe
followers’ lines | 1.821
near Neelasundrum 1 ’
road A7 2 Fo 880 610 380 12:[.20 Do. 9 1,017 | 6,3564
29 Bﬁv;gf; md%z:zlrlr? Gallons .. 29,1’?3 idg 1,428 o 5,028 35,592
forge x 25 oy 12| 46 |6 % 1,979 2,3683 i Febru o ts 972 144 2 & 232 o i
10 South-west corner of |} B =i 1,395
Ulsoor tank o , ] ] 9} 25 [ 1to2 3 212 : y
For British Infantry, 400 | S
1 Do. & yards from gipgle” men’s r 13| 23 | Do. oo Gallons  ..| 22,320 ot 808 .. 2,784 | 25,912
12 Do. o - | 14 | 19 Do. 3 26(1) Shase R l 1,104 154 283 i 232 1 s
13 Do. oy 2, 15| 19 [ Do. $ 8 1,541
CuEPAUK, (Signed) =~ W. H. BURTON, Lieut.-Colonel, R.E., i TR IR 24’3?8 i 808 oy 2,78¢ | 28,248
31st August 1882, President, | e : W 1888 164 e Ry o
2,330
Gallons .. | 37,280 iis 1,436 w5 9,288 | 48,004
May 1,870 169 310 e 778 5 2
; 2,349
e 9,336 | 48,356
Gallous v, | 37,584 1,436 i ] )
x " June | 1860 | 166 303 | T8 4 712 " s
2,329
Gallons  ..| 87,264 . 1,436 b 9,264 | 47,964
5k 1 1860 164 301 7 5 769 8 5
2,334
Giltams ' ool BT Bk . 1,434 o 9,228 | 48,006
S (Signed) ~ W. H. BURTON, Lieut.-Colonel, R.E"’dent
31st August 1882, ‘ President.
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APPENDIX D.

Extract from Chief Engineer’s memorandum on Mr. Humphreys’ project for Bangalore Water-
supply, dated 9th September 18G8.

" » * * »

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 186 e Baniove sesg bawe e
population absurdly.’ 862, to any one acqual g , exagg

57. My own opinion is that, i > troops, followers, &c., the total will not be
St Loierod S0000 thall: - IR PRIORRR SRS , &.,

_ 58. It will never in any case b to provide a water-supply; for the whole of the
residents at the station, as ezen nowe ﬁgﬁe:s:g lowle)st points of the sg\lr)eral drainage lines, and
below the different reservoirs, well water is always obtainable by the inhabitants in the immediate
nelghbqurhood, and the facilities in this regpect 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 Ulsoor, Shoolay and Sumpenjee tanks, and conse-
quently, taking all the circumstances into consideration, we may fairly strike 20,000 out of the
above enumeration, leaving 60,000 who may now be said absolutely to require an extraneous sup-
ply, and who will at least be able to pay a small cess for having it brought within their reach.

59. To meet all reasonable demands of the future, it will, I think, be sufficient if ‘ﬁe a(}ld o
e . or cent. to the above, and say that the scheme
umber of souls to be provided for. Ehall provide 10 gallons of filtered water per

diem for a population of 90,000 souls. This Mr. Humphreys’ project will do.

¥ * » * *
69. A glance at the topographical features of the ground will at once show that the general
Arrangement of the delivery mains. parade ground.oocup_ies a (.ﬁstm(_zt ridge, with
s T T . population on either side of it, while Mootcherry
and 8t. John’s Hill lie along high ground to the north. To command, therefore, all the ground, as
also to pass on supplies, if necessary, to the new Cavalry barracks and Artillery, and further allow
ShesFumperyee; ShOOIB.‘y and Ulsoor tanks to pick up all the tail or waste weir (whieh, if desired, may
be employed for flooding the parade grounds occasionally or upon any other useful object), two
distinct sets of iron mains will be needed (one along each of the ridges above mentioned), and from
_these_ delivery may take place in any way deemed most suitable hereafter. As the water flow-
ing simply by gravitation will be delivered ata summit level of 80 feet above the waste weir
of Ulsoor tank, it will easily command all the ground mentioned, leaving only a very few

residents on the “ High Gr » : - 7 : B
these an ample supplgr. ound ” unprovided for. Any slight lift by pumping would g

* * » & *

74. Had the Ulsoor water-works, now being carried out, not been commenced, it would have
been a simple corollary to the above proposition that the Madras Government should bear a
proportmn. of prime cost for the benefit of the European and Native troops and followers; and
even now it is much to be hoped that, in case the scheme now working out does not prove as
successful as was originally anticipated, some joint action on that whioh% venture to put forward
may yet be found practicable. :

s * » * %

——

From Surgeon-Major R. WATERS, A M.D., Senior Medical Officer, North Station Hospital,

%}:hz 4],?°§’é“ty Surgeon-General, Fer Majesty’s Forces, dated Bangalore, 8th August 1883,

- Amongst the causes which contr; 1 1 i i
4 L i to the pollution of the water-supply at this station
I desul"e t:onkngdg to i(.imr notice the foukiu :gngition gf the main channel or principal feeder of the
b:yl !tuhoe British trlz)lo;s ch is derived, in conjunction which the Dhobies’ wells, all the water used

-2. This main channel, about 30 § - i

s et wide, runs throu the bazaars and receives the surface
water therefrom, the overflow of the tanksw:,nethe higher gg;-]tl)und, and the water from the collect-
mo% ﬁ:mlzlnds beyond ; it is flagged throughout, and has a wall on each side, so that there need
:tt : e slightest difficulty in keeping”it, clean. Bub to all appearances there has been no
bot%mp made in respect to its cleanlingsg, Yesterday 1 examined it carefully and found the
0 om ii;ii;he channel covered with gggymulation of filth of every deseription, putrid mud,
e (thrown in by the barbers who sit and carry on their trade at the side of the

A A A A A A AP I NN NN I A AP A A N A A e o I P A N P P P A ISP NI AN o

5 Ocrosrr 1883, No. 2794 W., PusLic WoRrks. o 13

A,
AT GRAIAATAS SIS SIS S TIPS ATEEN R =

A e

channel), dead animals, baskets, chatties, old shoes, hats, straw, rags, vegetable debris, and refuse
of every description ; whilst throughout, from end to end, I found excreta of men, horses, cattle
and goats. I also found the top of the walls co've'red In numerous places with human excreta ;
the channel being used as a latrine, the people sitting, for this purpose, on the low parapet walls.
The roads alongside the channel are almost equally polluted, excrement and filth. being
deposited there and washed through the openings in the walls into the channel on the occurrence
of rain.

3. On the floor of this channel, at its very commencement, at the end next the Ulsoor tank,
I found yesterday within the space of a few yards sixteen deposits of fresh human excrement ;
one had a close resemblance to the pea-soupy character of enteric fever excreta,

4. The channel is perpetually polluted, and.the ﬁ_lth is washed into the tank on the occur-
rence of every shower. I have repeatedly e:_mmmed it and walked from end to end as I did
yesterday, and never found it otherwise than in the condition above described.

5. As respects the Ulsoor tank itself, the game fOul.pmctices continue that were formerly
reported. Yesterday I saw it used for bathing and ablution purposes, for watering and washing
horses and cattle, washing of clothing, &e. I also saW during the short time I was there twelve
men bathing in it, and others without number pgrfox:mmg their ablutions with all their attend-
ant filthy practices; of these latter, I saw one urinating at the edge of the water, and on a former
occasion I saw a man urinating whilst standing up to his knees in the water washing himself.

6. I wish to bring this to your potice, as suC_h a condition of the main channel and tank is
not only horrible and repulsive, but is attended with great danger to the lives of the troops.

p——

From W. 8. MURRAY, Esq., Deputy Surgeon-General, Her Majesty’s Force, Bangalore Divi-
sion, to the Assistant Quartermaster-General, Bangalore Division, dated 8th August 1883,
No. 1043. ‘

Forwarded for submission to the Lieutenant-General Commanding.

T am able from my own observations to corroborate the general statements brought forward
by Surgeon-Major Waters, and consider 1t ot essential consequence to the health of the troops
that effestual steps should be taken to obviate the evil conditions represented.

P.S.—Requests favor of information as to the result of steps taken.

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

The Right Honorable the Governor in Counecil entirel i ini i
His Excelle;;cy the Comman_der-in-Chief that the Question }(r)fcglilguvf’itg-s?;g{;nt:?ﬁg
troops at Bangalore imperatively de_mand_s immediate and most careful consideration
and the earliest possible action, m view either to the removal of the causes that now
so largely contribute to the contamination of the water of the Ulsoor tank, or to the
adoption of such other measures as may be deemed desirable for securing A adequate
supply of pure drinking water to the troops at Bangalore,

9. The question is, however, e'ssentially a professional one, and will be referred
for early consideration in the Public Works Department, in continuation of Military
Department No. 2641, dated 8th May 1?583., Wlth.the suggestion that a specially
selected officer be deputed to the dugy indicated in paragraph 12 of the Quarter-
master-General’s letter ; as also to consider and Teport, without ayeidable delay, which
of the measures proposed by His Excellency the Commander-in-Chief in sl
10 affords the greatest promise of securing the object in view. -

3, The necessary further orders will then be issued in the Public Works Depart-
ment. ‘ : o
(True Extract.)

(Signed)  E, L. HANKIN, Colonel,
Secretary to Government.

————

Memorandum on the Waler-Supply of Bangalore.

The importance of this question has of late forced itself so much on public atten-
tion, that several schemes have been put forward for meeting the admitted want of
an adequate water-supply for this large and Tapidly expanding community, The
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most.direct and ecomprehensive of these proposals is one entered in the Department
Public Works budget of the current official year, which (long delayed for want of
proper establishment) is now being elaborated by Mr. H. T. Humpkreys, C.E.

_ 2. Before, however, describing generally the scope of the project, it appears
desirable to note the past and present condition of the Wa?er-supply with the opinions
of those who have taken the greatest interest in the question.

3. From the Muntapum hill, which is the highest point in the immediate neigh-

Distributi b . bourhood of Bangalore (and elevated 3,107
. ribution of drainage. feet above sea level), diverge the two
drainage areas, along which the densest portion of the population has grown, viz. (1)the
Ulsoor catchment-basin, and (2) that, at the head of which, stands the Durmamboody
tank (which forms the main Water-su,pply of the old pettah of Bangalore). The first
of these leads off naturally south-east-wards to the Pennér river ; and the second would,
on the other hand, have led to the Arkavutti in a south-westerly direction, but for

the catch-channel supplying th dy tank, diverting the water back into
the Pennér basin. pplying the Durmamboody : g Sk

4. As the old pettah does not appear to have increased very much, particularly

P of late years, and as its water-supply 1s

etta:h i e generally corisidered to meet its require-

;nents., the subject need only be incidentally considered. The main question, there-

(;rg,hls lmore directly connected with the Ulsoor valley, and the two subsidiary ones
of Shoolay and Sumpenjee, the drainage of which eventually joins it.

the %’ Al glanci at the map of Bangalore will show better the general distribution of

of Po pul 3it.10n %lan any deseription, The cantonment bazaar being the chief centre

milil:;agu :nl(;.m,' _13001' and Shoolay are the mext, while the mass of the well-to-do

Frai r{e Z“f’l communities is scattered over all the elevated portions excepting
served for the parade grounds of the European and native troops.

6. When the station was £ g : -

s " rst formed in 1810 (it had apparently no existence
bei’m Brét;shtociupatmn, all prior to that of any importance being confined to the
Ly and fort) the Ulsoor, Sumpenjee and Shoolay tanks were, it is understood, the

Earliest existing tanks. only reservoirs in existence. The remains
of a few old ponds or *cuttays” higher

?hpet%zdlilll?lvlsys};gge%?tEg?:hgf these minor works existed previously (especially in

Y Were probably of little use, and chiefly intended for

:ﬁglébragﬁw lthsezza%ﬁeel)ta were, and are to this day, several others, such as

o sokiin 1g1u oty tEmalOOr, &c., but as all population here has the tendency

et | oweg P, not down, the severa] drainages, there is no practical use in taking
T Ieservolrs into account with reference to the immediate subject in hand.

7. It may be as well here to pote that apparentl ripti
: y from prescriptive usage, the
Zg:’:;,rsaof the m:ogrfanthumpenJee g hav«Ia)pall along been considered as gex’clu-
i gr iIIl)pl:copna }? or tl e use of the garrison, and to this end, the irrigation sluices
s g f% o each were long ago clogeq. All cultivation under these tanks has hither-
een from wells. At the present day it is difficult to understand the reasons for

the Sumpenjee tank having been qev; tirely £ dita S
has been, nor indeed could be, meg?;t:ﬁie t;l; ;;i: 0}; : or military purposes, as it never

8. In early days the old Sumpepiee supply channel, which divert
_ ply channel, which diverts much of the
%ﬁzzrﬂ;:; ]:vould i)th];armse flow dgwﬁ] fromlz:h'ey Muntapum hill by both feeders of the
LS WXS ((}’0 ed upon as the great *safeguard of that reservoir. In fact the
a0 wozl ldli; lik {)Ie, in 1814, expressed his fears that the breaching of the channel
ey Be ely to destroy the « hank of the Ulsoor tank.” Clearly, therefore,
e Bangalore had more watey at command than it altogether liked.

T

but bylg:nmos%igﬁngmeﬁy when the main Sumpenjee catch-channel, north of the Muntapum hill, was constructed ;

tion of the channel, which drai er&‘: reply to M, A. Cole, dated 25th August 1814, it seems that the southern bifurca-

gation under the o menied t;:.i: e southern sidy o¢ the Muntapum hill, was completed in 1809. The extension of irri-,
(as the cantonment bag:a.]r began zgpegrs to have aen the origin of both channels ; and probably it was only afterwards

to the tank and town was t‘li»oo'vered.me and encroeh on the west corner of the Ulsoor tank) that its use as a safeguard
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-1 the growth of population gradually took place ; and in 1854

b P e Captain (now yColonell)) Mi,ller, Commis-

Miller’s tank. sary and Superintendent of Police, under-

took, first at his own cost, the construction of :Lhe tank at the head of the cantonment

bazaar which still most appropriately bears his name. The Commisgioner, Sir Mark

Cubbon, afterwards approving of the work, paid for_lt from the public funds. This,

it is believed, was the first effort to meet the growing wants of the place ; and the

work has proved itself to be one of the many benefits conferred on the community by
the above-named active and philanthropic officer.

10. The next occasion on which the question of wgter-supply appears to have
o Raadks attracted serious attention was in con-

‘Water-supply for the new cavalry barracks. : fietiotl With. the mew dekaley.: basmedks
on the old race-course in 1859, and Captains Wllklgson and Mayne, of the Royal Engi-
neers, jointly reported™ that for the object directly in view, a store of water could be
maintained in six wells, 40 feet deep and 29 feet in diameter, sufficient for 2,000
souls at five gallons each per diem ; but that the means of maintaining the supply (which,
however, they had not investigated) would cost a large sum.

11. Sir Arthur Cotton being called on for his opinion by the Madras Govern-

: o gy o ment reported, in his No. 320 of the 9th
Sir Arthur Cotton’s Oblectfon' Au,gust 1859, that he was unable to con-
cur with the Commissioner’s (Sir Mark Cubbon’s) suggestion that the supply for the

proposed wells should be pumped up from the Ulsoor tank. His objections were :
¢1st., the insuperable one, that this tank receives the drainage from a large portion of
the cantonment, containing a considerable town, which must render the water unfit
for use ; 2nd., the great expense of constantly pumping from such a depth.”

12. He argued that the general supply of Water for the cantonment should be
considered, and that the levels would admit of water heing lod in-from the diveetion
of Nandidroog (31 miles north).

13. Colonel Cotton’s calculation was as follows :—¢ For 100,000 people at 20

His first proposals. gallons a day, the quantity would be 41

million of cubie : ;
. . " yards, and taking the
rainfall at 36 inches, and the quantity flowing off at 2 of that, or 9 feet, one sqguare-

mile of ground Would.provide 2 millions of cubic yards, or 4 1 millions would be pro-
vided by 23 square miles ; and allowing 50 per cent, additional for loss by evaporation,

&c., 31 square miles would supply sufficient.” He added also a calculation for flood-

ing 1,000 acres of garden land in the cantonment, which would raise the area whose

drainage should be stored to 71 square miles.

14. The general plan proposed was to run WO small parallel banks on each side
of the ridge between the cantonment and Nandidroog, half a mile apart for a length
of 15 miles and terminating in a cross bund uniting the two, and so forming the tank,
the whole cost being roughly estimated at BS- 25,000, The scheme was to yield large
annual returns : first in saving of the carriage of water as at present, and second in
irrigating the compounds and other lands.

15. Captain (now Major) Puckle, at that time Executive Engineer, Bangalore
division, was placed at Colonel Cotton’s disposal for _conducting the requisite surveys,
&o., and Colonel Green (the then Chief Engineer) in conveying instructions on the

: subject + observed that Sir M
Colonel Green’s explanation of several pro- was prepared to increaseu'; he a;;‘pg};ltl;btﬁ

jects. ; Miller’s tank in connection with the pro-
ject for construeting a sewer which was to carry off the cantonment bazaar drainage
and prevent its contaminating the Ulsoor tank.
16. This increase of Miller's tank (which was 63 feet above Ulsoor) Colonel
Green considered essential in connection with the drainage project, at the same time
that it would be necessary to keep up the supply of the Ulsoor tank by a feeding

* 14th May 1859.

+ Lotter No 1135 of 4ih October 1859




A e o o
O P P P P NPT £ e g o it S P P S R PPN AN AN L NI L Sa38
i E S,

16 bt Ocrover 1883, No. 2794 W., Pupric WoRks.

AP A A A AP A I N N I I I AN NN NI P NSNS P TINI

channel to the eastward. Colonel Cotton’s project, he -explaimseil, was. (as e glldee.
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 proceedings stated ’Lshail;1 if iche levels were ex-
4 tended to the 30th mile near Nandidroog
.Length of Nandidroog channel. the contour line would probably exceed
150 miles in length ; 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
wound in an extremely tortuous manner to the eastward, had returned to a point
known as Mootapah’s chatrum close to Mootacherry church. The direct advance
towards Nandidroog was therefore very little..
18. On the completion of the leyels to this extent, Colonel Cotton, in replacing
8i ) F Captain  Puckle’s  services, reported
I‘.Arthur St SO0 sondninden: I)elcember 17th, 1859, that the folllowing,
conclusions had been  fully established ”” :—

i & 1 nt: Tha‘g an ample supply of water can be obtained on the west side of Nandidroog
without the least injury to the present supply, by making a tank of large capacity which will
store th‘? water of copious monsoons to supply the deficiency of a following bad year.

2nd. That the present Mailkota tank, the calingulah of which is 50 feet above the
race-course, w1'11 be a suitable site for such a tank as is proposed.

3 8rd. That a tank there to contajn 10 millions of  cubic yards will supply sufficient water
with a large surplus—even in very bad years. i

% % * * - .

“7th. That the expense of this w; i i ing

compensation ; but this is af rotsleg]fes:i};leatzﬂl e e e e

19. Colonel Green * expressed strong doubts as to these conclusions. He did not

Colonel Green’s objections, consider that the Mailkota tank *could

i ey ; be very much enlarged even though the

; ﬁp yo % er s be intercepted ” por that * 50 feet would be found an adequate
all on a channel which would be at Jeast 100 miles in length.”

20. The term “ copious mon ” : i
th : soons” was incorrect as applied to the character of
an?i s;:sgiri ;gotrlllz;t I;art of. the country, The fall of the channel would be insufficient
ortuous ; it would intercept in the whole of its great length the rain

water from the fields and tanks 1oy i '
1 s ver down the slopes ; it would become breached in
many places accidentally, and in stil] more places dels),igriedly.

21. As the channel would be j;, « :
: in ¢ the predicament of a long tank full of water.
the bund would noed to be replete with waste-weirs or expensive outlets.” F inally:

the estimate of 13 lakhs for this work, carried through a country intersected by decp

nullahs and studded with rock, would be quite insufficient.

22, Colonel Green was of opinjon that the race-course barracks would most
Proposal to pump up from th readily be supplied by picottahs raising
P Ul:oorpt ik : e.msom- tank.  water in 4 lifts of frox)rrl 8 to 10 feet each
Wiesir Taille: v ad 5 or, if preferghle, by 2 small donkey engines. ~Although the
wells adjacent to?}fe tlmlgun%es, he considered that the supposed deterioration of the
“Hirrroveitiant o Millan’ to be exaggerated, and came to the conclusion that after the
ary.projest “connoct der 8 tﬁ"nk, and the still more important and more desirable sani-
ha ed with the Ulsoop tank,” &e., he did not think Bangalore would

ve anything to complain of on the geere of good and pure water.

appearz t;I‘ llllféew&g;s: éengr much to the same purport addressed to Colonel Cotton,

of bringing in Watok fi ;Id‘s‘?usk’:lon, and so far as can now be discovered the project

s o Pl thofcnth a{ld1dr098 has been completely shelved. There can, how-

have in a great me at the investigytions then made were of considerable utility, and
g asure led up to the gonclusions now arrived at.

e

* Letter N, 1770 of 4th January 1860,
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94. The sewer conveying the filth 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 its legitimate conclusions is now being prosecuted by this
department.

95. The Madras Government, moreover, undertook in 1863 to raise a water-supply

for the new cavalry barracks from the

Works by the Madras Government for supply- Ulsoor tank, by steam pumps and S
ing new cavalry barracks. much in accordance with the idea put
forward by Colonel Green as shown above, on a plan matured by Captain Tulloch, 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 up a memorandum, dated 6th July 1865, which, although submitted
to the Government of India,* bears so directly on the various schemes proposed that

it must be here shortly adverted to.

97. Colonel Lawford after showing the general scope of Captain Tulloch’s project,
AN and that it was supposed to cost 13 lakhs
Colonel Lawford’s objections. of rupees, observes : ¢ Itappears that in all

the schemes hitherto put forward for the water-supply of this station, the very simple
lan of retaining the surface drainage in reservours on the highest possible levels has
been strangely neglected, and the consideration is overlooked, but not only does the
water contract greater impurities from the wider area which it drains on its passage
to the main reservoir, but that the necessity of ra'lsing it involves the most costly and
precarious plans. If nearly the whole population of Bangalore is to depend on a
supply received from the Ulsoor tank through the working of steam pumps, they may
possibly suffer extreme distress from accidental causes which no one can foresee or

prevent. 3

98. e shows that the failure of the old ‘Zet}ls.being entirely attributable to the
: : - great increas i nd th

Proposed construction of high-level reservou?. Chame et hgf 4 (])?i(l)})utl]?émsp 1-'1?1 gd letv ei
should be raised by constructing reservoirs on the highest levels, (1) by the enlarge-
ment of the railway tank (reservoir No. 3) below Miller's, and (2) the formation of
one above the latter, (this has since been coustructed). He adds that “one if not
more reservoirs could be forrped on the upper’ (i.c., northern) feeder of the Ulsoor
tank, along which the population tends to spread.”  This had reference to the railway
or so-called Bederhully reservoir, which Colonel Lawford often expressed a wish fo
see carried out, and which has lately been proposed by the Municipal Board,
though in a different form. The remainder of the communication being_taken up
with a proposal not now likely to be carried out (though extremely good in itself)
of supplying the cavalry barracks from wellsT to the 8. W. containing a pure supply
of water, and at a shorter distance than the Ulsoor water-works, it is unnecessary to

follow it further.

29, The principle, however, laid down here of fixing the empounding reservoirs
at the highest possible point, is that which has been eonsistently acted on by this
department, within the limited means of the local administrations, under sanction of

the Commissioner.

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

W R Colonel : -
Works already executed on this principle. enum:raéﬁ‘iv—f(ird, the following may “be

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' letter No. 1320d of 1st December 1865.
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31. These form a continuous chain at the head of the bazaar nullah, and not only
. receive a fairly pure supply of
Height | Water, but tend to keep up the

Nasries. Capacity in| above spring levelin their neighbourhood.

cubio fact. | Ulsoor, | The three upper ones are kept free

feet. from  immediate pollution, under

3 special regulations ; and their

No. 1 Reservoir .. ... | 4,500,000 | 6405 several capacities with the relative
No.2 do.  (Miller's) ...| 6,000,000 | 6105 | heights of high-water level, above

gg: 2 gg' (Railway) ... | 8,500,000 | 56'61 | the waste-weir of the Ulsoor tank,

‘ s | 800,000 288 are given in the margin. Though

Total capacity in cubic feet ... {14,500,000 of course distribution could be

R 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 undesirable Ist., as _neither in collective capacity, nor

il tha Sk tod s 9 ' in relative communcl, are they able to do

b that fﬁ‘{eqmre ; 2nd., as notwithstanding the purity of the water compared

Z)lx:m gy - RO ftank, it is not so unobjectionable as could be desired ; 3rd., as the

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

32, In addition to their present value, in affording a comparatively pure
water-supply to the upper. portions of the
cantonment bazaar and native infantry
a g lines, the two lower reservoirs, Nos. 3
aTlil 4 (and especially the former), haye the special object of flushing the main sewer.
a e attainment of this latter object has always been steadily kept in view by this
epartment, in deahng_mth the several portions of the work, as follows :(—
First.—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
s:;d provided with self-acting arrangements which separate the sewage from storm-
outg;)oy%gs-cgrln,?g&ced last year, and is now, it may be said, completed at a total
_ Third—The completion of the system as far up as No. 3 reservoir is being
estimated for, with a view to the insertion of the project in next budget.

33. In a year and-a-half more, the whole arterial drainage should thus be finished

and placed in immediate connection with the series of small reservoirs forming the
present water-supply.

34. The principle advocated by Colonel Lawford has been further acted on, in

g . - the construction of several minor works
M:’:lcgplr;.se“ms' connected with the water- gz, (1) the small reservoir and well at
o Mootacherry ; (2) the reservoir at corner
of the Gpvernn'lent house compound - (3) that near the Executive Engineer’s office ;
(4) the reservoir on the road of appr’oach to the public offices ; (5) one near the new
cavalry barracks, &e. Some otherg have also been carried out by the cantonment

T : ;
gle‘;%xﬁeng’ and two more, lately‘ undertaken, have nearly been finished by this

* 35. To complete the general }; i 1
4 ist of such works, it may here be mentioned that
th‘:lsl}éoé’éay tank was effectually doglt with by this department in the years’l 861
%1;1 5. and not only the water-supply but the whole neighbourhood improved.
e Durmamboody tank had alsy g great deal laid out on it in 1863 under the

Commissioner’s sanction. The TUlg, i i
i ; ~ tself has also been largely improved b
reclamations, &e., at different Peri;g:r tank itself ha gely improved by

The connection of reservoirs Nos. 3 and 4 wi
the main drain of the cantonment baza‘,tx,rv.nth

36. The gradual growth of opip; : . )
of opinjon and practice following fairly on a knowledge
of the wants of the community may be gathered from the foregoing ; and it only
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remains to advert to the projects which the rapidly increasing requirements of the
station within the last few years (and particularly since the opening of the railway)

have given birth to.
87. The first, which is the Madras scheme for pumping up water from the Ulsoor
z tank for the use of the European ftroops
The Madras project. (commenced in April 1863) has already

been sufficiently noticed for my present purpose. The works are now rapidly
approaching completion and will ere long be fully tested; but whether they end in

success or failure, as regards their partw}llar object, I cannot consider them adapted

to meet the wants of the general community. .
38. The second is the ‘scheme put forward by Major Puckle, President of the
i) Municipal Board, in his printed memo-
Major Puckle’s project. ran(:ﬁ of 1st October 1867 and 20th April
tively ; and this project, both from the acknowledged ability of its author
iggsﬁi:eli)%e; 11:calyaicquaintance with the subject, make it the more necessary to notice

its main features in detail. . ‘
39. In the first of the above memoranda, the following observations occur :—

* * * * g =

« 4, The Cémmissioner’s house on the high ground is nearly, if not, the highest in Banga-

is 308 high-wat 'k at Madra d is alm
he flag staff is 3031 fee_t gxbove gh-water mark at Madras, and1sa ost on
the cr:geoffoo&zf v:a:er-zﬁed ridge that d1v1dgs the Pennér from the Arkavutti rivers both of

-} rise at Nandidroog, the culminating point. :
thl‘t 5. For about one-fourth of the distance from ;fanmdroog, this ridge commands the flag-
taff oint : but thereafter there is a long interval, where the crest is on a general level with and
e art lower than it. The Muntapum (1 mile from the flag-staff) is 80 feet higher, but
;lﬁigli: gn a low conical hill, and the dip between it and the flag-staff is great. If water were
ounded below Nandidroog, the d}fﬁculty of bnﬁg}‘)ng flt in for storage at any high level, would
‘F)e reat, on account of the necessity there WOU. 913 constructing long and lofty aqueducts ;
an(% ever’l then, all the houses on the high ground WO d have to be served by force pumps.

«@. The fall from this ridge is oo sharp to ‘”fmlt the possibility of ecollecting water in the
Arkavutti valley for delivery at aniy commanding point in Bangalore except by increasing the Mail-
kota tank, close up to Nandidroog, which Sir Arthur Cotton in 1859 thought might be done, so

to enal;le the water to be convey ed along a °°"t°ulr line a little below the crest of the water-
:}sled ridge, into the Ulsoor tank, which s 111 feet below the flag-staff datum, but the cost of the

channel contouring round the spurs would be very great, and the supply was thought to be of

too precarious a nature to warrant the work being undertaken.

3 i it is only from th +th :de that wat
the peculiar position of B.a.ngalore, 1 y from the northern side that water
can 1:; 12)11222211, andpﬁw AlrIFavutti valley is too steep io admit of anything but a catch-channel close
’ »* 5
under its crest, bemng made.” : : *

and the conclusion arrived at in para. 9, 18— |
« 9, Tt has been ascertained by levels carefully taken, that water could be stored in Miller’s
tank th. resent crest of the waste-weir of wh_wh is about 45 feet below the flag-staff datum)
and 1(n anewly proposed reservoir on the railway embankment, § mile from the terminal

station ; these are the highest points at which water could perhaps practically be stored with
: A

advantage.”

*

ceing in much of this, T cannot but hold that a radical error is
conmﬁzgoﬁg&: gslgantengces which I have putit italics, and that on this is grounded

the so-called Bederhully scheme. : : : ’
40, The project, it is true, has undergon® Some slight modification, in conse-
: ; quence of the discussion to which it has
The project as lately modified. b?eftl subjected ; but as its scope as well
< ootions to it are sufficiently summarized in ‘my letter, No. 4089-439, of the
285:11:6.] ?1???8%2,8 t:)) ':he Commissioner, 1 beg here to quote that ’communication,:—-

ther from the President’s letter No. 183, the proposed tank is to

¢ 1
su l‘y%unns'o ;a:h?hotm, if possible, the Ulsoor, ShOOh}y, Cora.rqungul, and Dumlur tanks ;
'topfged the existing wells in the neighbourhood, both public and private, and the public foun-

o, wells and cattlo troughs, to be constructed g

lore ;

* * * *
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_“ 4. The reservoir was also, from the President’s printed memorandum, to be capable of
laying water on to the race-course barracks.

« 5, If the reservoir is to supply all the tanks mentioned, during a season of drought, as
also fulfil the other functions enumerated,—its capacity must be the greatest possible under the
circumstances ; for when its services are most required, it will itself be correspondingly reduced
by the offects of the season. Thusin seasons of the most severe drought, the Shoolay, Sum-
penjee, and Dumlur tanks are almost quite dry, while the Ulsoor and (oramungul tanks would
ouly perhaps be one-third full. The Bederhully tank will not be in a much better condition
than these latter; and yet the small residue left in it, must be capable of not only making up for
all the deficiencies of the others that supply public fountains, &e.

« 6, In addition, moreover, to the capacity required for this work, the tank must be
placed at sufficient height to command t%zeﬁglategu ofyt;hef1 race-course barracks, and means must
Esrics):?g by ﬁleg or an aqueduct to take the water, either under pressure cr by gravitation,
Sumpenjz evz, axflzsfmd over the ridge which separates the proposed reservoir from the Shoolay and

“ 7. Such being apparently the extensive duties to be assigned to this work, I do not think
I am wrong in saying, that it will be a most
p S expensive project, and that the objects to be
attained would be quite incommensurate with the cost, and that further, even supposing that all
were done, which is proposed,—the mass of the inhabitants would be nearly as badly off for
water as ever; for from the slight command of the work, none of the upper portions of the
cantonment bazaar would be touched, nor any of the compounds of the European residents.”’

Objections entertained to it.

* * * *

: 41. Tt appears to me, therefore, that however useful such a subsidiary tank in the
neighbourhood of Bederhully might prove, in the manner originally proposed by
Colonel Lawford (vide supra) I cannot look on it as likely to meet the objects put
forward by Major 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 comparatively
shallow reservoir ; @he losses from evaporation would therefore be disproportinnably
great. _(2).Pupul'atmn has clearly a tendency to spread up it, and thus in time, create
dlfﬁcultles m retalning a pure SuPply' (3) There are NOwW grave-yards and Old recep-
tacles of town filth within the catchment-basin, which, unless specially dealt with,
would pollute the tank, &e.

42. Were a series of small and inexpensive reservoirs constructed in the Beder-
hully valley, analogous to Nos. 1, 2, 3,
and 4, at the upper end of the cantonment
bazaar, T could have no doubt of their utility in raising the spring level, &e., and
especially if so designed as to flush the main drain, which must at some future day be

constructed to cut off the impurities of the growing town, from the Ulsoor tank.

£ 43. As forming, however, a single head for a pure and sufficient water-supply
or the station, 1 am quite convinced the scheme will never answer.

44. The third and last proposal is that entered in the budget of this dep_artr.nent,
which I shall, however, only describe in the
Mr. H ! most general terms, as it will remain for
. Humphreys, who is now working out the project, to deal with it in detail.

5 4({). With a view to establishing g safe ground-work for any project which might

e undertaken in future, either for water-supply OF drainage, 1 had the whole station

Surveys and 1 surveyed two years ago under the Com-

bagaar wy e th? cantonment. missioyner’s sanction. The cantonment

general as worked out in great detail, and the Sappers undertook to execute the
survey s also levels. The latte’r work was performed very satisfactorily.

46. The next poi ; e .
& point—actin, lonel Lawford’s principle of empounding 2
:ﬁ? (;;?nﬁ Sltl;pply of water at theghioglilegi? ;:ssible level—was to obtain a Survey of all
these i%ves _gathering grounds, botp of the Arkavutti and Pennér rivers. From
estigations, it became clear that by making a cut to the depth of 20 feet

First trial. through the narrow saddle n:axf' th(f new

i Muhammadan burial-ground an past
which the water was to b led in a brigk oulvert) an ample supply could be conducted

A series of small tanks more desirable,

Departmental project.
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into and embounded in the valley near the railway station, just above Messrs. Binny
and Co.’s coffee works.

47. The gathering grounds lie all round the Muntapum hill extending close up
to Hebbal tank (N.), Subadar’s Chattram (N.W.), and then (8.) along the Arkavutti
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 Lawford, as also Major Puckle, having adopted one-third
of the average annual rainfall of 36 inches as 2 fair proportion of the amount that could
be empounded, I aceepted the opinion and found the total yield (making the most
liberal allowance for all sources of loss) would be sufficient for daily supply of 10
gallons of filtered water per diem to a population of 105,000, delivered at 80 feet
above the Ulsoor tank. This height commands all the station and barracks, leaving
only the few residents on ¢ High Ground”’ unprovided for. 4

49. Much of the gathering grounds have hitherto lain fallow, and as the small
and comparatively valueless dry crops 1now raised can be easily put a stop to under
a trifling compensation, the perfect cleanliness of the whole area (the soil being highly
silicious) may be readily insured. The slopes on all sides are rapid, and the surface
if left untilled soon acquires a hard glazed skin, off which the water Bows with e
utmost rapidity.

50. Mr. Humphreys, who has now been engaged on the project for three months,

Mr. Humphreys’ modifications. haiil W.hlle adopting prec-lsely the Sane
ik ¥ gathering grounds, suggested two 1m-
portant modifications of the original scheme.

51. Instead of placing the empounding reserveir in the rai :

he has selected, as a site, the dip of the Toomkur road, 2 Iln‘jli 3; tle)g‘]}ézgs ‘Y%lfyﬁ
Ground,” situated immediately south-west of, and cloge u’nder the Muntapum h{gll
in fact, as near as possible the centre of the gathering gl‘ounds, s ik lon,
catch-channel circling the whole area, four channels, none of Which willhie ok %
miles long, will deliver the surface drainage, thus reducing loss by evaporation and
sinkage to a minimum. : 5

59. His second improvement is, to score the whole of t ing .
with channels, at different levels, constructed with slopeshei] g‘;’it:llﬁn;z éﬁﬁgd?oz‘g_
tudinal falls consistent with the cohesive powers of the soil, by which arrangement the
discharge of all surface drainage will be expedited to the highest degree.

53. Lastly, the form of Mr. Humphreys’ reservoir has great advantages, its
surface being everywhere up to the highest water-level extremely small for its d,epth
and capacity,—loss by evaporation will thus be reduced to a minimum. In this respect
the site is probably the very best which could be found anywhere in the neighbour-
hood of Bangalore.

54. Unfortunately the available returns as to the population of the station within

’ it g T it municipal limit t tisf
Census of population within municipal limits. pal limits are most unsats actory
pop P as may be seen from the following abstract;

of the censuses taken in 1862 and 1863, obligingly furnished by the President of the
Municipal Board :—

Population within the Municipal limits.

T Abstract of
//iliL/__ Censusrggtlzez. Ceﬁnitsrﬁgtlggs.
Hindus 86,055 42,973
Muhammadans ... 26,856 13,129
Europeans s S w 1,836 5,226
Eurasians 1,586 1,436
Total ... | 123,533 62,764
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European and Native soldiers are said to have been excluded in the census of
1862, while European soldiers were included in that of 1863.

55. The present strength of the force is returned by the Deputy Quartermaster-
General as consisting of—

European troops w1900
Native  do. 5% - 22500

Families and followers of Eupopean and Nafive troops ... 11,500
Total ... 15,900 souls.

: 56. The President of the Board does not comsider 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, includine European troops, followers, &e., the total
will not be found té exceed 80,0,()0 ic;u«;lllll_lg . o : ,

58. It will never in any case 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 1nhab1tants‘1n the immediate neighbourhood, and the facilities in this respect will
be very much increased the moment g 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 consideration, we may fairly strike 20,000 out of the above
enumeration, leaving 60,000 who may now be said absolutely to require an extra-

Eizﬁiﬂzllfé)iiy; e:?:dh.Who will at least be able to pay a small cess for having it brought

59. To meet all reasonable demands of the future, it will, I think, be sufficient
if we add 50 per cent. to the above and
say that the scheme shall provide 10 gal-

{ons of filtered water per diem for a population of 90,000 souls. This Mr. Humphreys’
project will do.

60. In the margin are given the rainfall registers of the past twenty years taken
(with slight correction) from Major
Puckle’s printed analysis. To this is
added the averages of each pair of succes-

Number of souls to be provided for,

Table of Rainfall,

o | Segiersl %Eic’,’cgi‘;‘ff sive annual registrations for the follow-
el | Snotaiey, Remarks. ing reason. The reservoir being designed
gistrations. to hold at any one time the whole yield
= i of a mir}imum year, it is only reason?ble
1860 2 333 -~ 819 to consider that in all cases the residue
}ggg - *gg-g N ggfl’ * Lowest relighly| 1TOM_ @ good year Wi.ll rfamain stored to
1857 T 303 - 30 Lﬁn%rded rain-|  gupplement the deficiencies of a succeed-
L - g:g T g?? g ing bad one._ ‘What we 'have jn fact to
}223 e 39.2 I +§g:g +Al?mge of the calculate on is, not the direct yield of the
e R 52151! X ok West pair. worst record-ed year, bu}; the average of
1851 R the lowest pair of successive registrations.
IR0 5 332 L "o The years }854 and 1855 showed the
1391 %Y ;g;g o g;:g worst combined result to be 28-2 inches,
1846 s T S S and on this the calculations have been
o 3 gi:g g ggjé based. I may not.e here parenthetically
}?.23 o 2 gi:g tl}at tl}e regmtratmn of the year 1840, as
) e g;:g TR given in Major Pucklp’s table, has been
rejected as being manifestly wrong.
20) 7220 61. At first starting it is proposed
36°1 inches average gnnual| O ArTange the delivery into the reservoir
rainall, by catch-channels on only two levels, the

one set discharging at a height of 100
feet above the level of the Ulsoor tap) yaste weir and the other at 120 feet.

PRSP ————
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62. From the less longitudinal slope given to the former set, the channels are

on!y calculated to deliver into the reser-

Total yield of the gathering ground. voir one-third of the rainfall of the area
drained by them ; but from the much greater slope of the upper set of channels (those
at 120 feet), the delivery is taken at two-fifths. -

63. The whole yield of the 21 square miles of gathering ground so drained
(taking also into account the direct rainfall _lntﬁ the reservoir itself, which has an
average surface of 1,600,000 superficial feet), 15 thus, for a total rainfall of 282 inches,
621 millions of cubic feet. 3

64. Now the annual draught for a population of 90,000 at 10 gallons per head
per diem is 523 millions cubie feet, and, aSSUIOE losses by evaporation, &, to bo -2
inches per diem (in the worst season it has eenlshown to be -25, but on an experi-
ment recorded by Major Puckle, the value was only -16), we must add 91 millions,
bringing the total annual draught on ooy ref?:}‘;: Ir, by use and loss, up to 613 millions
of cubic feet, consequently there will befa 8 1{;: ; ma:‘fln aﬁter meeting all wants.

re to be made for fiXIng the sill of the waste weir at

65. Arrangements a feet above Ulsoor tank. But even at ]t(})lz
100 feet level the reservoir will hold at
one time 60 millions of cubic feet.

: i f rainfall th heri 1
_ As speakin generally each inch of ra on the gathering grounds is
66. As sp & 261 sufficient for the annual requirements of

Storage capacity of reservoir.

* Average rainfall ... .. 3,000 souls, it foll that
f succes- ‘ g ows that, as a rule, the
Do. of ic;:;es;e g)rz;u' of 8 £ reservoir will, on the average, be able to

——  meet the wants of 24,000 * souls in addi-

tion to the 90,000 for whom certain pro-

Difference, say 8 inches ' :
vision is made.

8 x 8,000 = 24,000 souls.

67. But the general capabilities of the tsl(ihemﬁ A
iti i ds available. these Limits, as there are outlying gather-
Additional gathering grown® * g grounds, the rainfall on which can,
at any future time, be brought in to.supplementfthe requirements. One of these, a
little south of Yellavunka, has an available area of two square miles, and another piece
(now rejected), close adjoining the west ex}tlregl];zy of the present gathering grounds,
has an area of L of a square mile. The }(;illt(i ment area can thus (if ever the growth
of population absolutely need it) be doubled.

£3. Tn other words, with an increased outlay which _it is unnecessary at present
to estimate, cerfain provision can he made for & population of 180,000 with an aver-
age yearly yield enough for il
69. A glance at the topographlcal features of the ground will at once show that
e i the general parade ground occupies a
Arrangement of the delivery 8 ,dxst_mct_ ridge with population on either
side of it, while Mootcherry and St. John's H;u lie along high ground to the north.,
To command, therefore, all the ground, as alsoh 0 pass on supplies, if necessary, to the
new Cavalry barracks and Artillery, and further allow the Sumpenjee, Shoolay and
. Ulsoor tanks to pick up all the tail or
+The Durmamboody tank, which is the head waste weir+ (which, if desired, may be
of the Pettah supply, can thus at tlmlis employed for flooding the parade grounds
receive aid by placing one of the scour cocks occasionally or wupon any othergruseful
T, . object), two distinet sets of iron mains
will be needed (one along each of the ridges abptV% 1mentloned), and from these delivery
sty daks “plae in any way degmed most sultable hereafter. As the water flowing
simply by gravitation will be dqhvered at a sulllngllllt level of 80 fqet above the waste
weir of Ulsoor tank, it will easily commal,l’d all the ground mentioned, leaving only a
very few residents on the ¢ High Ground ”” unprovided for. Any slight lift by pump-
ing would give even these an ample supply- :
70, The financial arrangements are those Which must unquestionably require
much earnest consideration after the

Financial arrangements, estimate has fairly been laid before Gov-
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ernment and its details approved of, and, therefore, at this stagebqf :he question, it
would appear undesirable to say more than a few words on the subject.

71. Though a very rising community, it cannot be said that Ban%ﬂorg is at 31} t:
wealthy one, in the same sense as eyen many second-class cities of the £p1re, 1smb i
Municipality has all along (though making the best use of. the mealils at sPO(fzsgdeizg
unable, without Government aid, to carry out refprms which elsemi'l ertfe aretc e
as purely local and provided for from local funds ; I am unable 1t erefore .?1 sfor i
the Municipality could be in a position to meet any of the outlay require Ly
scheme as above sketched. Government will, therefore, it appears to _mle,d allive in
some shape to bear the cost of the head works and the two sets of arterial delivery
mains referred to.

72. Were this done, it would most appropriately fall on the community to place

lling or . hemselves in connection with the system
e ity o the Ml il fmiler, of course, certain well-defined

restrictions, but generally in such a manner as best to suit the immediate require-
ments of the particular class or district which may choose to pay for the necessary
sub-mains and other accessories.

73. While thus according an undoubted and lasting boon on .th‘e whole sta.tlorll%
Government would, at the same time, while imposing proper restrictions, hold_itsel
aloof from all minor details that could be infinitely better dls_posed of by the Muni-
cipal Board, carrying out with their own funds the distribution arrangements most
suitable to the special wants of the community.

. . d

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

it would have been a simple eorolh;ry to the gabove proposition that the M]flzdras
Government should bear a proportion of the prime cost for the benefit of the 1111rc;-
pean and Native troops and followers ; and even now it is much to be hoped t ?1 ,
n case the scheme now working out does mot prove as successful as was originally

anticipated, some joint action on that which I venture to put forward may yet be
found practicable.

BaneaLorE, igned R. H. SANKEY, Major, R.E.,
9th September 1868. (Signed) Chief Engineer of Mysore.

Memorandum by Major-General R. H. SANKEY, R.E., C.B.

Owing to the supposed searcity of water at Bangalore m the early portion of the
present sefson, repregzantations werg made by the Municipality to the Mysore goverp-
ment, and subsequently the station was visited by the Officiating Samtarﬁ ommlst-
sioner, Dr. Bidie, whose report was transferred to me for remarks under %n (miltl:. y
No. 2641, of 8th May 1883, by Secretary to Government in the Military Dep e

i i lore in the
2. In consequence of this reference I inspected the works at Bangalore
middle of May, but delayed submitting my remarks, as before doing so I i)w:lshedth’og
be in possession of an analysis of certain specimens of water taken :ly %1; elow e
new (so-called Ooparhalli) reservoir, and forwarded to the Chemic aminer
e i I only received
3. Owing to a misadventure with reference to these specimens, i
the report wh%n I was too much ocenpied with other matters to takedlupdthq sx;?gﬁt‘;
Just now also on the eve of departure for England, I fear I can hardly do jus
a matter of such admitted importance, S an =
4. In addition, moreover, to hyjne an extremely difficult subject irom an -
neering point of w;'iew, %mlgﬁeah?;nng have been introduced with the rendimon eﬁ:
Mysore, which were not foreseen when the original schemes of water-supply W
s : ral view of the present posi
5. AT can therefore hope to o is to take a gene al view o . »
‘tion of matters and offer some obseryations as to the policy which to the best of my
judgment it would be desirable to follow.
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6. From insufficient acquaintance with the history of the various efforts hitherto

" made to solve the very difficult problem of giving Bangalore a fair supply of water

for domestic purposes, late writers have fallen into not g 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 scheme. The
rainfall of the catchment area, 1,600 acres 1n extent (with a small additional area
of 170 acres to the south not yet connected), is ccllected in a storage reservoir situated
in the third mile of the Toomkur road, and 18 led by an open masonry channel
from A to B. All the work so far has been completed from Mysore Provincial
Funds at a capital outlay of Rs. 5,40,169.

.

8. At B it wasintended 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 D E gerving, 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 wirks, it is
natural that I 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 curried out. His objections were— first, the insuper-
able one, that this tank receives the drainage from a large portion of the’ cantonment
containing a considerable town, which must render the water unfit for use ; second, the

great expense of constantly pumping from such a depth.”

19. That both one and other of these objections have, as might have been

expected, proved true in practice it is needless now to affi > advantages of
the position are borne out by every line of Dr. Bidie’s repgxt}tl: s

13. The inhabitants of the cantonment bazaar : . =
trictions, all kinds of works may be devised for Sepal:'laa’;sirnlg)e sggvzlzdf:vggl Sigglllf S:m}c‘::s
along the several feeders of the Ulsoor tank, but the strug lega ainst nature will in
the future prove as hopeless and as expensive s has been thge cas% in the past. The
position is ail imPossible one, and should never have been accepted.

14. Dr. Bidie, in the end of his report, advocates the completion of the Oopar-

halli scheme, observing that: It is 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 completed, it is apparently capable of delivering in the station a liberal supply
of water of unexceptional quality.”

15. In contradistinction to the polluted area which furnishes the supply of the
Ulsoor tank; the catchment of the new Ooparhalli reservoir is in the first place free of
even a single habitation. - Most of it was, if I remember correctly, bought up for
Government and thrown out of cultivation; and no doubt the rest can be readily
acquired, if necessary.

16. The soil is of the usual red character, very sandy, and lateritic near this
central point at the Muntapum. Unfortunately the tufted grass (an Andropogon
according to Dr. Bidie) has been allowed to take possession of most of the area, and
effectually stops the o flow of rain-water.

17. Again, channels of quick delivery were not, as originally intended, carried out ;
and as a result of these combined causes, the DeW reservoir has not filled to the extent
that it ought to have done.
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Barl ils(;rzeglfal‘ffll}lvreﬁurps have been maintained in the Chief Engineer’s office in
ing lgesults ?_ € deliveries into the pew reservoir. From these I extract the follow-

Fraction of
the Total
Year. Rainfall on
the Catchment
as stored in the
new Reservoir.

R
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Averige of the five years above nearly 13 per cent. of the total rainfall.
surfalg. hhl}me.r(ms' experiments wepe carried out to ascertain the off-flow from the
f = gl en in different conditions, and, although unable at the moment to quote
f gures, the difference observed between the results when the soil was maintained free
rﬁpl rank vegetation, and especially where it had attained the hard-glazed condition
g lgh with proper arrangements seems to be attainable, was such as to remove any
oubts as to the adequacy of the totq] supply. Though ploughed ground and crops
it evaporate frequently nine-tenths of the rainfall, the careful experiments
- by’M_r. Binny for the Nagpore peservoir showed that the results were altogether
reversed with surfaces in a denuded hard condition.
th “2 31 By Stopp},”g all cultivation, removing and keeping down the grass, particularly
8  Andropogon,” there should, T hope, be no reason to fear short supply. Cattle
S S kept off the ground, and all means used for getting the surface into
the most favorable condition, with quicl’; delivery channels, &e.

21. Should unfortunately these efforts fail to produce all the desired results, there
are clearly auxiliary methods which are at command.

22. The ﬁ"S{ of these (a method which I believe has already been partially
adoptgd on a special oceasion) is the pumping of a supply of water from below slaice
level into the sluice cistern. Probably a 10 or 12 horse power engine and centrifugal
pumps lifting to a maximum height of 15 feet would here do all that would be

necessary.
23. The second auxiliary method was, however, the one to which I devoted most
omised very satis-

attention when last at Bangalore, and certainly at first sight it pr

factory results, ~
24. The applicability of this method depended on turning %@ aceount certain
defects in the execution of the WOrkx:i)ossibly,pand certainly in the soil, which I will

Dow very briefly explain.
.. 25. When carrying out the ce ore of the bund for the new reservoir, con-
sisting of a_concrete wall sunk ixi1 t;l?zlcgs to 30 feet below the surface, the soil in
places proved to be very rotten. It s soft decaying stuff, and the stoppage of the

springs proved to be a most serious diffeulty, if indeed it was ever fully overcome.
t under the combined

26. Returns for the how th
i . past five w before me show tha
es o porstion sud leakage t{:a:gsgx?voir surface was lowered between 0-43 to

0°66 of an inch i . i uld wot have fallen
per diem, wh only it sho no 1
at o er arpO Kel)lrsington calulated from this

more than 030 of an inch at :
th :Je. Captan 1 :
that the losses due to leakage &loze ?;flll((ileamou'% to 41,382 cubic feet per diem.
b 27. An examination of the majy pund showed that this leakage might very well
© goIng on either entirely under the ,operete wall or round the flanks ; but although
ﬂfle whole soil, a short way below th: %(:ilnd was full of water, there was 1o indication

o angsda;ger or any element of weg}pess i,n the work itself. -
- LWO points naturally s : selyes in connection with this leaage—
(1) Will the sediment):7 i;g tﬁ:‘;e:t:r zf-,npuddle the bed, as often occurs, 11 such

4 way as gradually by effectually to stop the leakage ?

e
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(2) Will it continue and thus present an op i ifti
. t portunity for lifting by steam
pumping the whole supply required, or in any ¢ 06 BrotoR
from a series of wells established bel(,bw the bufld f‘;se Bghos e
29. Looking to the gencral character of the soil, T ¢o : i
j to the nfess I w
second view, and, judging from the clear and sparkl’ing specimens isf %;Zgg:egoﬁg f:hg
from_ immediately below the main bund, I was in hopes that we had at hand -
of giving practically a supply of filtered water to Bangalore. it
30. The analyses (hereto attached) of the specimens col]

. 1h cted do not bear out thi
conclusion in such a mauner as to render the adopti e : g
bt i B puon of this plan feasible without

31. Notwithstanding the clearness of the specimens tak i
tionglly all travellers used the old well here constantly, sgjyangvgh%i%“ftht? ol
specimens have been pronounced “usable” by the Chemical Examiner TR o

32. This comparatively unsatisfactory result may, it is t;
- : '
of rank vegetation about the holes from which thes’e specim%ngevggfetg(ﬁlllg It)rgselﬁce
whatever the cause, it would be undesirable to build on this pending furthercil(iq’uirut
=} y.

33. All therefore that T at this moment would wish t y ;
great lltlaakgﬁe V:ihich nowhtalll(es place may yet be found aqaﬁggﬁf;ﬁzr;hzzplll:lyﬂé?
naturally filtered water which may be pumped up for distributi o
bitive cost. PO RERRR ot distubuiiod ag Kb REY prohi-

34, There is also a third auxiliary to the scheme : &
my report of the 9th September 1868), viz., the possibi(l?gugg dbg)nuiln pai?gsmpl; 6f7 -
a fresh catchment area believed to measure two square miles in ex%entg 7 l;pg iy
south of Yellavunka. This has not been examined in detail and wh tbﬁ ua Iel a little
from this detached area would be brought in Withoyt proﬁibitiv ether the supply
decided. It should certainly be examined. © cost remisins to be

35. The scheme for the supply from the new Ooparhalli ; o8
calculated to give 10 gallons per head per diem to go%og?giaﬁﬁ;\?ly v:lz;s ](_)))rlgma.lly
cantonment, cantonment bazaar, and military Station, to the nea lS mt tel an*lgalpre
of the Pettah, which, though not well supplied, Was not at the tim rly '(()i a ((iexc usion
anything like the same urgent need in this respect, e considered to be in

36. By the census of 1881 it seems that the followin ‘ .
as being directly or indirectly concerned :— 1ng was the population all told

1. Cantonment bazaar, civil and military stationg

staons 80.9.74.
2. Pettah 62317
3. Bope & i e ok e g AR

Grand Total ... 155,850

37. In delimiting the Bangalore Municipality under o
ments, the whole of the catchment area of the OOParhalﬁt?:s;::ii;eﬁgtzg RS-
itself were left in Mysore territory ; and although the original scheme resexl')vou'
mentioned did not contemplate any inclusion of the Pettah noptlatioR i 1iav b ::ha ove
that as regards the future some allowance on this account would e (Tesirgble ought

88, This view may, moreover, on other grounds, he : :
as a small portion of };he catchment area of the Ile’w Os;::;l‘:;’fie‘i_e’;g:v‘;?rewomble,
drained into the supply channel of the Durmamboody tank, on which the Pe tffal?s' a fact
measure depends for its water. It has thus to S0me extent suffered by the In great
tion of the new reservoir. The question is in 1act ong for discussiog bet construc-
Governments of Madras and Mysore. etween the

39. For the moment, however, I may, I think, fajy] : ; ..
15,000 or 20,000 people were passezl dom)lr to the Petta), f{.:;s:ﬂeoﬁlfﬂi&s:gz ot;‘;r

)

it is all probably that would even be either asked for or deemed desirable
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40. We may thus assume that the total population to be provided for will
not exceed— : R
For Cantonment bazaar, civil and military stations and troops s
Pettah ... 5

Lo

Total ... 130,000

This I should consider sufficiently liberal.

41. As regards the unit of supply, viz., 10 gallons per hﬁ?d’ : ha:’ ebf?liofngg
believe that this may, as the experience since gained of large Indian tplw ¥ f Hbetalite
halved, and that 5 gallons may be taken as the unit. To err on the side of hiberality,
the cubic foot 61 gallons might be accepted. . 0

42. It may here be mentioned that Bangalore has S g Of. f(')u1(; riisef;)mlr ;
(at the head of the bazaar) in the Ulsoor tank, and teffumatnblo wolls, & V-elyt? (?Ot '5161 (I))ni
1n all ordinary seasons for personal ablutions, for watering cattle, &e. ; = 1‘-J'dk' g and
cubic foot above really represents little more than the amount Heered fof e }n;’ai‘ns‘.
culinary purposes. To this [ may further add that investigations oila very 11 sl
taking character in the town of Mysore brought out the fact that flor tllese e %ead
the average amount actually used by natives only Diigited:ts.; L5 patiane e
per diem, or just one-fifth of the quantity proposed to be given. inated

e et L only add to the above that, to insure a perfectly pure uncontaminated
supply, not only must all grazing and cultivation of the catchment area be ;‘OPPd e
the supply must be conveyed from the reservoir sluice in closed channels and pip
to the points of ultimate delivery, Eoin

44. T wish much it had lain in my power to define in more c*qncr.et{;» to?}ilis i:
precise method of carrying out the Ooparhalli scheme to c.ompleulon, uto ‘frame
mmpossible. The services of a thoroughly professional officer will be necessarly eneral
the needful estimate after the two Go?rernments concerned have decxdf?d.on,tt}e gof the
principles to be maintained in regard to construction and future adnnmsttli;l 1}11110 i
works, the requirements and shares of the two populations concerned, and the 1
of the charges.

. ly of
45. In Captain Kensington the Mysore Government have an officer not only
special intelligel;ce in and tl‘gining, L;)u?:)ne who has for years devgted close 'ait:;;entlotr;
to-the registration of the facts connected with this work. His advice and assistance
i oot selosteil R pebting up the project would be invaluable:
(Signed)  R. H. SANKEY, Major-General, R.E.
23rd September 1883. ‘

Orper—dated 5th October 1883, No. 2794 W., Public Works.

i i Com-
The Government concur in the opinion expressed by His Excellency the
mander-in-Chief, that the first anq 0f:nost essential matter in connection .:;ttl;dt{)w
Bangalore water-supply is the extension and completion of the schefne1 ggl8g1 y
Major-General Sankey, R.E., C.B., when Chief Engineer of Mysore in . 1 : ;
2. With this object, the serviceg of a thoroughly competent officer WI; &(:,3 m:ns
available, as soon as possible, for the duty of making the necessary surveys, &c.,
for framing the required estimateg of cost.

3. The following letter will be addressed to the Resident in Mysore :i—
(Here enter No. 9795 ‘W., dated 5th October 1883.)

(True Extract.)

i W-STEWART, Colonel, R.E.,
(Slgned) gt Secreta;'y to Gox’rt., WL,

To the Military Department.
% sSanit?.ry Cdtimm:iEssioner for My
y uperintending Engineer, Fj s
’,, Pulﬁic Departmenffm e

Exd. A. F. Goodall.
Spare Copies

a3

Be B Sranag e s




et rw
iy P .

BUILDINGS AND ROADS.
MILITARY WORKS.

Gobt. of {1883 gH adrus.

PUBLIC WORKS.

Dated October, 5th.

Recd. Enei,

G.0., 5th Oct. 1883, No. 2794 W.

OCTOBER.

Bangalore Water-supply

Ordering the extension and completi
the scheme originated b g
y Major-G
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PUBLIC WORKS DEPARTMENT.

Buildings and Roads.
Military Works.

LerTer—Iirom
CoLoNEL J. SHAW-STEWART, R.E.,
Seeretary to the Government of Madras,
Public Works Department,

To
Tae RESIDENT 1N MYSORE.

Sir,

On several recent occasions represenfations have been made to this Government
respecting the quality of the water, and the sufficiency of the water-supply, available
for the use of the troops and of the cantonment bazaar at Bangalore. - After careful
consideration of the subject, it appears to His Excellency the Governor in Counecil
that the proper course is, if possible, to extend and complete the scheme originated in
1868 by Ma.jor-General Sankey, R.E., C.B., when Chief Engineer of Mysore.

9. With this object, His Excellency the Governor in Council is prepared to
appoint a thoroughly cqmpetent officer to the special duty of ~making the necessary
surveys, &e., and of framing the required estimates of cost. It is, however, understood
that part of the country to be examined lies Without the limits of the military canton-
ment, and [ am directed to request that permission for carrying on the survey may be
obtained 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 of this letter, T am directed to forward copy of
the Proceedings of this Government, under date the 5th October 1883, No. 2794 W.,
in which are embodied certain papers respecting the water-supply, together with the
memorandum drawn up by Major-General Sankey in 1868, and a second memorandum
written by him on the 93rd September 1883.

4. With advertence to this last paper, B it i At At o the
remarks made by General Sankey 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 supply 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. 1 am to add that, on completion of the surveys, &c., now proposed, a further
made to His Highness’ Government in respect to the construc-

communication will be . ‘
tration of the water-works, also with respect to the incidence

tion and future adminis

of the cost.
I ha\{e the honor to be,
Sir,
Your most obedient servant,
(Signed)  J. SHAW-STEWART, Colonel, R.E.,
Secretary to Govt.,, P.W.D.
OOTACAMUND,

5th October 1883.

Exd. A. F. Goodall.
Spare Copies



BUILDINGS AND ROADS,
MILITARY WORKS.

Gobt. of (18831 S adrus.

PUBLIC WORKS.

Dated October, 5th.

Recd, Enel,

dth Oct.1883, No. 2795 W.

OCTOBER.

Bangalore Water-supply

RecarpING the extension of the scheme
for the — originated by Major-General
Sankey, R.E., C.B., in 1868.

GOVERNMENT OF MADRAS.

MILITARY DEPARTMENT.

9nd February 1884, No. 514,
Cantonments—-Water-supply.

Read the following papers :—

' : . H. BURTON, R B danie i o

N From Lieutenant-Colonel W. . y B.E., Ezecutive Engineer,

o. 16. Pyesié:noy Deivision, to the Supermtendmg Bnginver, ¥ Cirele s dated e
lore, 98th November 1883, No. 5606. Ve B

., Military Department, No 6191, dated 15th November

- refereltll(;: lfgng'.(zg report t)l’mt I am unable to gtate the authority by which
otk ) havet the summit of the Dlsoor Rock wag constructed ; 1t was in existence
s pathway1808] when I took charge of the Presidency Division, as also I hear
o 1879, and probably before that Yr. Tts reconstruction, as viewed by
certainly in about thus : in September or Y¢tober 1882 some person maliciously
Dr. Bidle, came uch so as to render it, i ™€ opinion of the Assistant Engineer
A oC 18 Sohme and of the Mechanical Engineer of the water works, dangerous
then in charge her t: Falvey then took down 1€ upper portion, but made no report
o to me at the time. Y€V Soon after I came to reside here in
of this occurrenceh Lieutenant'General' COmHIanding personally drew my atten-
November 1882 ; the n the spot, inquire of me why it had been taken down
tion to its then statODO rtment, and requested' me to reform it, which has been
by the Public Works Depa o steps, T Tepair, &e., of the old materials being
done in the shape of ston sormed of W00d and stone, the hand-rails being of

0 .
impossible ; the old P?BIZ?; ggsened to féhe face of the rock ; in the reconstruction
» nse a . Ot en.
iron, but all veryl d, it being quite
]

itte : “to 11 e & &o. 3 "
wood was oml mencing allow people, &ec., &c.,” is no
o 9. Dr. Bidie’s statemenihggénor four OICers, or else not more than three or
te, as never more than or, latterly °% account of the extremely foul state
SoaaiEs 4 g’ wives and daunghters, dies and 8®ntlemen ever use this Pathway; and
g oﬁicelt:,er not even these 9‘; atid congréedation of servants, &e.,” is stil! more
- thtz,tzzlen;a as to reffeShmiI; and gervants (two op three) coming to the vicinity
!-,he . the only refreshmen | pehind the Doat-house at the bottom, and never
u;'etila:tr’oz]i are placed immedl;*;gk{ or in cott38°—in fact the only persons going up
0 or oD
2 the top,
at any time o0 blis !
s are— ol g s
the Mechanica 3 of 0ne havil , ree Sepoys ; an :
Z the Native g‘w’rn'gg classes W 0 practice on the top, and myself, in
iona
(0) t the course Of mhy Ul::)Or ta,nk thls year.
b neither men nor dogs are ever seen bathing at
gurther add that ingular 1 this respect, as it is the one small
3. I should he tank it i vir};viere alon® the military authorities can and do
i 18 tan :

f the
bhis pgfrt :’:(1)11(13 omargin e
rt O% such malpractiocs
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2 Mitirary DepsRmypyy. 9xp FusrUARY 1884 No. 514.
»

4. The Lieutenant-Gen : . this day, when I informed him
of your order to block up tf: : C:glmangzgge}éa‘;zgto defery doing so until further
reference had been made to yo}: ? G’ reqal Payn stated to me ““he requires it kg pt
open to assist the sentry at the T on the rock in carrying out his duties
geqe_rally and round about its bCottqge articular; and also because 1t grea_tly
facilitates the Mechanical Engipa 226 15 & ing from the Rock Engine

ies’ gine his staff in passing
to the Dhobies’ Wells Engine » b?‘l?:lging the distance. : .
i b o Tequest fyrther instructions, materials in the meantime

being collected for closing the path if considered still necessary.

gl

5 No. 3142. sy
orwarded to the Chief Eypg: Public Works Department, with reference
to G.0., No. 3353-W., dated 23y( l]%?)?e;ml;tar 1883.

2. The pathway will not be clo.sed pending further orders.

CHEPAUE, S PRENDERGAST,' Col., R.E.,
3rd December 1883. ( e % S’Ltpe'rintending Engineer, V Circle.
il
No. 9446-C.

Transferred to the Milityry Department for consideration.

(By Order.)

. CHEPATE, ; _ BOWEN, Major, R.E.,

7th December 1883, (Slgned) 5 Under Secy- to Govt., P.W.D.
-
No. 6708

Referred to Hig Excgllency the Commander-in-Chief.

Order.)
Forr Sr. Groras, (BySi ned) B L: HANKIN,G Qolonetm
12th December 1883. | (S8 Secretary to Government.
\//

. : Master General,
No. 17. From Brigadier-Gepey.  STEWART, Quarter 1
o Donant G B 5 OIS, Ot Hrt [
Government, Military Dez.zaggent . dated ( Head Quarters, Camp ¢

4th January 1884, No. 408.67.

In returning reference order, No 6708, date

g, I am desired to forward the
* No. 448, dated 1st December 1883 nz}gzggel e the, Offier. Do
b en

manding Bangalore Division, to y}. 'No. 6191, dated 15th November 1883,
was, bygnrdergof the Co;;):;igﬂrhﬁm Qf-;,ebggmd for report, apd to say that Sir
Frederick Roberts concurs in %n:nsChl X {hab the pathway mentioned 1n para. 2 of
the above 0.G. may with advan ering otained, and he would beg a reconsidera-
tion of the orders for closing ’it_t*‘ge be r -
2. I am desired to ad \ _in-Chief thinks it is to be regrette
that Dr. Bidie did not mxfgﬁfc;l:'? qoral:::ri?rl’ayn, or to the officer in temporary
command of the station of Ban £ o intention of inspecting the water works,
when a staff officer would have been}l,epu ted to afford him all reliable information.

4 12th December 1883, and 1its

AT e o

b
k
:
¢

ey e - WMA
-

Misrraiy Departyest, 280 FEBRUARY 1884, No. 514. 3
G e R 4

From Lieutenant-General W. PAYN, ¢.B., Commanding Bangalore Division, to the Quarter
Master General, Fort St. George; dated Bangalore, 1st December 1883, No. 448.

Adverting to 0.G., No. 6191, dated the 15th November 1883, 1 have the honor to remark
a8 follows, with reference to para. 2 thereof. X

The pathway to which allusion is made has eXisted since the year 1872, when it was
constructed by the Mechanical Engineer in charge of the water works to shorten the distance
to be traversed by himself and his employés between the engine at the Ulsoor Rock and that
at the Dhobies’ Wells, which it does by upwards of three hundred yards.

2. When Mr. Smith was moyed from the house he had been residing in on the top of the
Ulsoor Rock and the building was converted into 2 store room and office only, it was found
that the pathway was unsafe, it having been ongmally constructed in a great measure of
wood along the scarp of the rock. It was accordingly rebuilt in a more lasting manner by
the Public Works Department.

3. It is a matter of great convenience to the walter works employés, and having been in exis-
tence for so long, I trust that the order directing 118 l?emg closed may be reconsidered.

4. This is the first official intimation I have recéived relative to Brigade-Surgeon Bidie’s
visit to Bangalore in connection with the water-suPPL. I was absent on tour of inspection at
Wellington at the time and was quite unaware of 41y such visit being either contemplated or
made. ;

5. As Dr. Bidie does not mention the authority from whom he obtained the information
quoted in the margin of the Order of Governmeﬂfi) under reference, I am not in a position to
institute inquiries relative to the statements made, Ut that such are misleading I have not the
slightest hesitation in averring, and Dr. Bidie apPears to have been thus lead into arriving at
erroneous conclusions.

6. The Mechanical Engineer is in sole charg® Of the _Works on the Ulsoor Rock, and .the
means at his disposal are quite sufficient T prevelt the ingress thereto of any unauthorized
Persons by day, whilst by mght a Native guard 18 MOunted on the rock for its protection.

7. No report has ever reached me of people uﬂiCOnnected, with the works, either as a matter
of practice or otherwise, wandering about the prerises. g

8. The bathing of men and dogs within & few feet of the feeding pipe of the pumping
engine is also a matter of which I have not hlbh;‘:to e:n cognizant. 3

9. That i k waters by washi®8 of clothes and animals, and bathing along
its margin, tispggéﬁ?ncgfrtigg ff;n[ am fully );ware; ; e Subjg,ct has been one upon which I have

€en in communication with the Residentin MYSO’;Q’ and will form matter for reference in due
course, but that the boat-pier is made use of as st8%d is unknown to me, and altogether highly

improbable, ; s .
* The by almost ent“ely impeded for months past owing to the

The boati has been
growth of we;li% °§nf1h?t tiznfowaﬁl contemplation ¥ Migrate to another lake, where a few boats
)

ve already been transported.
,—-—"/\

No. 130.

Referred to the Sanita”y Commissioner.
(By Order.)

A. EENNEY.HERBERT, Lt.-Col.,

.F .
ORT 81, GroRGE, ~ (ngned) Offg. Secretary to Government.

11¢n January 1884.
_//\-

No. weral M. C. FURNELL, w.p., ¥.R.0.S., Sani-
0. 18, From Deputy S“rgaon'ﬁf;dras’ to Lieutenant-Colonel A. KENNEY-

tary Commissioner for Go ent, Military Department ;
HERBERT, Offciating Seofrits%fi/, No. 2é).e'rnm 3 ry Dep ;

dated Madras, 16th January b o, 180, 08 Tith T
1t . ce to m&Orandum, No. 0 th January
1884, }:lil\zlectshe honor, Wli’»l;l l‘ef::izﬁ retul'ned’ to remark that, with the explanation
0 B 1ott';resspondam:e ef‘f? b December 1883, from Lieutenant-General W.
g 1:3 ter, No. 448, Ot be, if the S3'°guards therein mentioned are main-
™ C-B., there would seem t0 P g the pathway alluded to.

tamed, no sufficient reason for closi?
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¢, 9nd February 1884, No. 514.

corres an ion of

d the recommendation o
". of tlgog;lll;t’;e,ﬂonorable the Governor in
' -,1 ’

the pathway leading to the summit of the
soor Rock. L

2. The Public Works
ical Engineer in charge of

will be requested to instruct the Mechan-

ks to see that the use of the pathway is
strictly reserved for persons ¢ o th the works.
R oot
10 : : T BERT’ Lt--c_()l.,
(Sign \- KENNEY. ’.%I;‘.R,Seoretary to Government.
To the Quarter Master General, ,
e Sﬂrgaon-Ge'neml, Her ) ‘
» &mht%v(fommisaioaer-.
~»  Publie Works Depar

»  Adjutant-General, for
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Cantonments—Water-supply.

Bangalore.—~Retention of the pathway lead-
ing to the summit of the Ulsoor Rock at —, sanc-

t.ioned.

1.
/;_{Zi‘dyr(e/

GOVERNMENT OF MADRAS.

MILITARY DEPARTMENT.

2nd February 1884, No. 514,

Cantonments—Water-supply,
Read the following papers :—

No. 16. From Lieutenant-Colonel W. H. BURTON, R.E., Ezecutive Engineer,
Presidency Division, to the Superintending Engineer, V Cirele ; dated Ban ga-
lore, 28th November 1883, No. 5606.

In reference to (.0., Military Department, No. 6191, dated 15th November
1883, I have the honor to report that I-am unable to state the authority by which
the pathway to the summit of the Ulsoor Rock was constructed : it was in existence
in August 1881 when I took charge of the Presidency Division, as also I hear
certainly in 1879, and probably before that year. Its reconstruction, as viewed by
Dr. Bidie, came about thus : in September or October 1882 some person maliciously
damaged it, so much so as to render it, in the opinion of the Assistant Engineer
then in charge here, and of the Mechanical Engineer of the water works, dangerous
to use. Lieutenant Falvey then took down the upper portion, but made no report;
of this occurrence to me at the time. Verysoon after I came to reside here in
November 1882 ; the Lieutenant-General Commanding personally drew my atten-
tion to its then state on the spot, inquired of me why it had been taken down
by the Public Works Department, and requested me to reform it, which has been
done in the shape of stone steps, a mere repair, &e., of the old materials being
impossible ; the old pathway was formed of wood and stone, the hand-rails being of
iron, but all very insecurely fastened to the face of the rock ; in the reconstruction
the wood was omitted, it being quite rotten.

2. Dr. Bidie’s statement commencing “to allow people, &c., &c.,” is not
accurate, as never more than three or four officers, or else not more than three or
four officers’ wives and daughters, or, latterly, on account of the extremely foul state
of the water, not even these few ladies and gentlemen ever use this Pathway; and
the statement as to * refreshments and congregation of servants, &ec.,”’ is still more
inexact, as the only refreshments and servants (two or three) coming to the vicinity
of the rock are placed immediately behind the boat-house at the bottom, and never
at any time on the top, or on rock, or in cottage—in fact the only persons going up
now are—

(«) the Mechanical Engineer’s qst&blishment;
(b) the Native guard of one havildar and three sepoys; and |
(¢) the army signalling classes Who practice on the top, and myself, in
the course of my duty.
There will be no boat-races in the Ulsoor tank this year.

3. 1should further add that neither men nor dogs are ever seen bathing at
this portion of the tank; it is very singular In thig respect, as it is the one small
part of the margin of this tank where alone the military authorities can and do
prevent such malpractices. :




Mizrrary Deparyeyy, 230 Frpruary 1884, No. 514.

4, The Lieutenant-Genera] i)

of your order to bl ommanding having this day, when I informed him

Sefsrence had been O;I;dlzpt the path, requested me to defer doing so until further
open to assist the sentr Otyou: Geuneral Payn stated to me * he requires it kept
generally and round b{) at the ecottage on the rock in carrying out his duties

about its hage in particular; and also because it greatly

facilitates the Mechanj i
e cal En 1 i ' .
to the Dhobies’ Wells Enginer g percins o st S o o ook Kogine

5. I would ¢
being collected fo?‘i;ef(?re request fyrther instructions, materials in the meantime
osing the path if considered still necessary.

No. 3142.

Forwarded to the Ok
1ef - . :
to G.0., No. 3353-W., da.teg 212;311-1(%1 ]%iirérfbigllng?rks o b e i

2. Th i
e pathway will not be closed pending further orders.

CrEPAU :
) R (Signed)  H. L. PRENDERGAST, Col,, R.E.,
* Superintending Engineer, V Circle.

. No. 2446-C.
ransferred to the Military Department for consideration.

Darivr, (By Order.)

7th Decembes Signed C. BOWEN, Major, R.E.,
ember 1883, (Signed) Under Secy. toj Gost.. B.W.D.

R No. 6708.
_ eferred to Hig Excellency the Commander-in-Chief.

(By Order.)

(Signed) E. L. HANKIN, Colonel,

FORT St GEO
- GEoRGE,
Secretary to Government.

12th December 1883,

No. 17 Fr :
' s i  STEWART, Quarter Master General,
tGOo Lieutenant-Colonel ?W%E%;EY_ HERBERT, Oﬁc@'act’ing S}agtarg{ t;)
e : s d Head Quarters, Camp of izercise
4th Ja,nua,ry 1884‘2’%'36'28"8’{2;7“, dated ( e Qud

In rehu.nin
s ted 1
e oS o 070 o s. I am desired to forward the
1st December 18 enclosures, I s
ey e enclosed letter* from the Officer Com

g Bangalore Diision 15th November 1883,
was, by ord ion, t0 whom 0.G., No. 6191, dated | O i to say that Sir

. o3 order of th
Frederick e Commander.; . d for report, |
he above %?aeﬁs concurs in c:;}g;cyllefghﬁfiﬁpathwa; mentioned 1n para. 2of
tion of the o rdg.; may with advanm’ge g:%etainﬁd , and he would beg a reconsidera-

rs for closing ;
g 1it.
Chief thinks it is to be regretted

2 T am desi .

thatDr i es.lred thddt ' i
- Bidie did not hat the Commander-in or to the officer in temporary
inspecting the water works,

command of the grae oL oulicate to General Payn,

when a an A 4 f 5
staff officer would hyye %:g’:%,e};: b;rat:;lt;%‘;r‘(’i him all reliable information.

2th December 1883, and its

Bl

MiLitary DeparruENT, 28D FEBRUARY 1884, No. 514. 3

—

From Lieutenant-General W. PAYN, c.B., Commanding Bangalore Division, to the Quarter
Master General, Fort St. George; dated Bangalore, 1st December 1883, No. 448.

Adverting to 0.G., No. 6191, dated the 15th November 1883, I have the honor to remark
as follows, with reference to para. 2 thereof.

The pathway to which allusion is made has existed since the year 1872, when it was
constructed by the Mechanical Engineer in charge of the water works to shorten the distance
to be traversed by himself and his employés between the engine at the Ulsoor Rock and that
at the Dhobies’ Wells, which it does by upwards of three hundred yards.

9. When Mr. Smith was moved from the house he had been residing in on the top of the
Ulsoor Rock and the building was converted into a store room and office only, it was found
that the pathway was unsafe, it having been originally constructed in a great measure of
wood along the scarp of the rock. It was accordingly rebuilt in a more lasting manner by

the Public Works Department.

3. It is a matter of great convenience to the water works employés, and having been in exis-
tence for so long, I trust that the order directing its being closed may be reconsidered.

4. This is the first official intimation I have received relative to Brigade-Surgeon Bidie’s
visit to Bangalore in connection with the water-supply. I was absent on tour of inspection at
Wellington at the time and was quite unaware of any such visit being either contemplated or

made.
5. As Dr. Bidie does not mention the authority from whom he obtained the information

quoted in the margin of the Order of Government under reference, I am not in a position to
institute inquiries relative to the statements made, but that such are misleading I have not the
slightest besitation in averring, and Dr. Bidie appears to have been thus lead into arriving at

erroneous conclusions.
6. The Mechanical Engineer is in sole charge of the works on the Ulsoor Rock, and the

means at his disposal are quite sufficient to prevent the ingress thereto of any unauthorized
persons by day, whilst by night a Native guard is mounted on the rock for its protection.

7. No report has ever reached me of people unconnected with the works, either as a matter
of practice or otlierwise, wandering about the premises.

8. The bathing of men and dogs within a few feet of the feeding pipe of the pumping
engine is also a matter of which I have not hitherto been cognizant.

9, That pollution of the tank waters by washing of clothes and animals, and bathing along
its margin, is openly carried on I am fully aware ; the subject has been one upon which I have
been in communication with the Residentin Mysore, and will form matter for reference in due
course, but that the boat-pier is made use of as stated is unknown to me, and altogether highly

improbable. ) :
The boating on the tank has been almost entirely impeded for months past owing to the

growth of weeds, and it is now in contemplation to migrate to another lake, where a few boats

have already been transported.
) RIS

"No. 130.
Referred to the Sanitary Commissioner.

(By Order.)

A. KENNEY-HERBERT, Lt.-Col.,

Forr Sr. GEORGE, (Signed)
Offg. Secretary to Government.

11th January 1884.

Loy g e S

No. 18. From Deputy SurgeowGeneml M. C'.. FURNEBLL, m.D., F.R.C.S., Sani-
tary Commissioner for Madras, to Lieutenant-Colonel A. KENNEY.-
HERBERT, Oficiating Secretary t Government, Military Department ;
dated Madras, 16th January 1884, No. 26.

T have the honor, with reference to memorandum, No. 130, of 11th January
1884, and correspondence herewith returned, t0 remark that, with the explanation
afforded in letter, No. 448, of 1st December 1883, from Lieutenant-General W.
Payu, c.B., there would seem to be, if the safeguards therein mentioned are main-

tained, no sufficient reason for closing the pathway- alluded to.




T e TR S
, 25D FEBRU. 1884,

No. 514.

~, 2nd February 1884, No. 514.

in. espondence, and the recommendation pf
n- mzof:rﬁ;; Right Honorable the Governor in
of the pathway leading to the summit of the

His Excelleney the

rent will be requested to instruct the Mechan-
or works to see that the use of the pathway is
| with the works. -

b ' Lt.-Col.,
({tfg. Secretary to Government,
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