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Proceedings of the Madras Government, Public Works Department,
24th August 1871.

Surgeon Nicholson, on the ground that the latter had adopted a method different
from that which the Chemical Examiner had suggested.

In a subsequent report Surgeon King observed, that as the Ulsoor tduk unfil-
tered ?vater had been repeatedly condemned, and was once reported to contain feecal
mmpurity ; if the water is to be supphed for the use of troops, no pains or expense

should be considered excessive which may ensure success in the process of
filtration.

I then forwarded the Chemical Examiner’s letter of 20th June for the observa-
tions of Assistant Surgeon Nicholson, who, in his reply, assumed that Surgeon
King had, 1n the 20th June letter, indicated the wholesomeness of the filtered
water ; he mentions that, since three or four years, sewage has not found its way
into the tank ; that there is now no trace of sewage ; and that conservancy measures
will produce as great freedom from it as is possible in India He also puts the
question, whether the filtered water, as now pumped up, could, after cistern filtra-
tion through 6 or 10 feet of animal charcoal, be used for drinking ; and, in order
to decide this point, he is experimenting as to the manufacture and application of
that filtering materzal. He mentions that the Dhobies’ wells would always be a

. stand-bye in the event of the filters failing, and that the two schemes combined

could supply 60,000 gallons of pure water daily, sufficient for the wants of all the
. European and Native troops in Bangalore.

4. I bave in the last paragraph summarised the information given in the
Reports alike of Assistant Surgeon Nicholson and of Deputy Inspector-General
Ranking and Surgeon King It will be observed that the train of thought gmding
Assistant Surgeon Nicholson in his investigations is to the effect, tl:at ‘“as the
‘““ Chobies’ wells are filled by percolation from the tank, and their waters by
“ natural filtration, have been rendered comparatively pure, so, with certain ,pre—
‘“ cautions, artificial filtration ought to effect a similar purification in the waters of
“ the Ulsoor tank,” and he considers that the requisite potable purity can be
sacured by a further filtration through six or ten feet of animal charcoal, 1n experi-
ments on the manufacture, and application of which he is now therefor; engaged.
The question he propounds is capable of being replied to by his chemical anal;sm
and 1t seems advisable that this should be waited for, because the Dhobies’ Weli
nearest the tank is fifty yards distant from the water, and it requires to be proved

that six to ten feet of an animal charcoal filter will be equal to fifty yards of ferru-
gnous and clayey soil.

5. It is, however, to be regretted that Asustant Surgeon Nicholson’s analysis
has be.en conducted after method so different from that suggested by the Chemical
Examiner ; that the latter officer has felt compelled to decline offering any opinion
on that which Assistant Surgeon Nicholson has followed 1have there?ore requested

him agan to analyse the filtered water, but on this occasion i the manner which
the Chemical Examiner had suggested.

6 In m.entmmng this, it is necessary to explain that there are at present
two systems in operation for the analysis of the organic matter in water, and 1t
:as remarked in a recent number of the Lancet, * that when these two p;ocesses
‘ were applied to the same sample of water, they furnished opposite results, and

when the authors of the processes investigated the question of water-su;PIy,
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“they arrived at opposite conclusions,” and with such widely different results
obtained by the most distinguished Chemistsin England, and the Chemical Examiner
5o cautious that he even declines to give an opwnion as to the method which
Assistant Surgeon Nicholson has pursued 1n examning the inorganic constituents,
I think 1t necessary, before allowing the soldiers to use the Ulsoor water, either
for drinking or cooking, and befare any further step be taken, to await the report
on the experiments Assistant Surgeon Nicholson is maling with animal charcoal,
and also to have his next analyss of the water made in the method suggested by

the Chemical Examner, and likewise to have the tank-water analysed at different -

seasons of the year.

7. Ikngw Bangalore, the Ulsoor tank, and all relating to the drainage of the
neighbourhood. In 1865 I carefully bottled some gallons of the tank-water, which
I took up at the rock, and there and then sealed the bottles and despatched them
to Madras for analysis. The Ulsoor tank has been formed by damming up the
lower part of a valley, the higher part of which is occupied by the densely peopled
native town, and by lines and barracks of several regiments. The physical con-
figuration of that valley and its occupation are such as to urge the exercise of great
caution 1n proceeding to the conclusion that the waters of the Ulsoor tank can be
so filtered as to be rendered fit for drinking and cooking.

8. To Assistant Surgeon Nicholson’s proposal, to have only a single main,
using 1t for bath and horse water one day, and on the following day flushing the
pipes and sending on the Dhobies’ well-water for drinking, if due precautions could
be taken, there seem to me no objections; nevertheless Government in Proceedings
No. 1,413 of 18th May 1870 rejected that proposition when made by Deputy
Inspector-General Ranking when Sanitary Commissioner , and as I fully recognize
that accidents and neglects might occur and cause great injury, I am of opinion

that Government, in rejecting this proposal to use one main, decided correctly

9. While awaiting further analysis and further reports effect may be given
to some of the recommendations made by Assistant Surgeon Nicholson, with the
object of improving the basin of the tank Its area has been diminished by
encroachments ; 1ts depth has been shallowed by annual accumulations of silt , and
the water-plants, so valuable aids in keeping tank-water clean, have been eradicated,
and as he suggosts the removal of the silt, fencing the tank, the prohibiting cattlo
grazing on the collecting ground, and the restoration of the fresh-water-plants, these
recommendations might receive a favourable consideration.

Report on the relation between the Ulsoor Tank and the Dhobies' wells, Bangalore

Eztent of Tank —1 estimate the area of the Ulsoor tank to be not far short of 100 acres,
exclusive of the marsh on the north-east, which, for several months 1n the year, forms part of the
tank,

2 Contents of Tunk —On April 15th, the water being three feet four and-a-half inches below
the level when full, I found an average of about five feet of water, there being nine and-a-balf feet in
the deepest parts, one and-a-half feet in the shallowest, and at least six feet over by far the greater
portion I estimate the contents on that date at about 570,000 tons, and the tank when full,
1ncluding the reserve in the marsh at the north-east, must contarn not less than a million tons of
water. The present consumption by the troops (between 700,000 and 800,000 gallons monthly)
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Surgeon Nicholson, on the ground that the latter had adopted a method different
from that which the Chemical Examiner had suggested

In a subsequent report Surgeon King observed, that as the Ulsoor tdak unfil-
tered water had been repeatedly condemned, and was once reported to contain feecal
mpurity ; 1f the water is to be supphed for the use of troops, no pains or expense

should be considered excessive which may ensure success in the process of
filtration.

I then forwarded the Chemical Examiner’s letter of 20th June for the observa-
tions of Assistant Surgeon Nicholson, who, in his reply, assumed that Surgeon
King had, in the 20th June letter, indicated the wholesomeness of the filtered
water; he mentions that, since three or four years, sewage has not found its way
into the tank , that there is now no trace of sewage ; and that conservancy measures
will produce as great freedom from it as is possible in India He also puts the
question, whether the filtered water, as now pumped up, could, after cistern filtra-
tion through 6 or 10 feet of animal charcoal, be used for drinking, and, in order
to decide this point, he is experimenting as to the manufacture and application of
that filtering material. He mentions that the Dhobies’ wells would always be a
stand-bye in the event of the filters failing, and that the two schemes combined

could supply 60,000 gallons of pure water daily, sufficient for the wants of all the
European and Native troops in Bangalore.

4 I have in the last paragraph summarised the information given in the
Reports alike of Assistant Surgeon Nicholson and of Deputy Inspector-General
Ranking and Surgeon King It will be observed that the train of thought guiding
Assistant Surgeon Nicholson 1n his investigations is to the effect, that ‘‘as the
“ Dh‘obies’ wells are filled by percolation from the tank, and their waters by
“ natural filtration, have been rendered comparatively pure, so, with certain ’pre-
“ cautions, artificial filtration ought to effect a similar purification in the waters of
“ the Ulsoor tank,” and he considers that the requisite potable purity can be
sacured by a further filtration through six or ten feet of animal charcoal, in experi-
ments on the manufacture, and application of which he is now therefore engaged.
The question he propounds is capable of being replied to by his chemical anal;sm
and it seems advisable that this should be waited for, because the Dhobies’ weli
nearest the tank 1s fifty yards distant from the water, and it requires to be proved

that s1x to ten feet of an animal charcoal filter will be equal to fifty yards of ferru-
ginous and clayey soul,

5. It is, however, to be regretted that Assistant Surgeon Nicholson's analysis
has been conducted after method so different from that suggested by the Chemical
Examuner, that the latter officer has felt compelled to decline offering any opinion
on that which Assistant Surgeon Nicholson has followed I have there?'ore requested

him agamn to analyse the filtered water, but on this occasion 1n the manner which
the Chemical Examiner had suggested.

6 In mentioning this, 1t is necessary to explain that there are at present
two systems in operation for the analysis of the organic matter in water, and 1t
::'as remarked in a recent number of the Lancet, *“ that when these two processes
‘ were applied to the same sample of water, they furnished opposite results, and

when the authors of the processes investigated the question of water-supply,
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“they arrived at opposite conclusions,” and with such widely different results
obtained by the most distinguished Chemistsin England, and the Chemical Examiner
so cautious that he even declines to give an opimon as to the method which
Assistant Surgeon Nicholson has pursued in examining the inorganic constituents,
I think it necessary, before allowing the soldiers to use the Ulsoor water, either
for drinking or cooking, and before any further step be taken, to await the report
on the ex'penments Assistant Surgeon Nicholson 1s making with animal charcoal,
and also to have his next analysis of the water made 1n the method suggested by
the Chemical Examiner, and likewise to have the tank-water analysed at different
seasons of the year. :

7. I kngw Bangalore, the Ulsoor tank, and all relating to the drainage of the
neighbourhood. In 1865 I carefully bottled some gallons of the tank-water, which
I took up at the rock, and there and then sealed the bottles and despatched them
to Madras for analysis. The Ulsoor tank has been formed by damming up the
lower part of a valley, the higher part of which is occupied by the densely peopled
native town, and by lines and barracks of several regiments The physical con-
figuration of that valley and its occupation are such as to urge the exercise of great
caution in proceeding to the conclusion that the waters of the Ulsoor tank can be
so filtered as to be rendered fit for drinking and cooking

8. To Assistant Surgeon Nicholson’s proposal, to have only a single main,
using it for bath and horse water one day, and on the following day flushing the
pipes and sending on the Dhobies’ well-water for drinking, 1f due precautions could
be taken, there seem to me no objections ; nevertheless Goveroment in Proceedings
No 1,413 of 18th May 1870 rejected that proposition when made by Deputy
Inspector-General Ranking when Sanitary Commissioner ; and as I fully recogmze
that accidents and neglects might occur and cause great injury, I am of opinion
that Government, in rejecting this proposal to use one main, decided correctly

9  While awaiting further analysis and further reports effect may be given
to some of the recommendations made by Assistant Surgeon Nicholson, with the
object of improving the basin of the tank Its area has been diminished by
encroachments, 1ts depth has been shallowed by annual accumulations of silt, and
the water-plants, so valuable aids in keeping tank-water clean, have been eradicated,
and as he suggests the removal of the silt, fencing the tank, the prohibiting cattle
grazing on the collecting ground, and the restoration of the fresh-water-plants, theso

recommendations might receive a favourable consideration.

Report on the relation between the Ulsoor Tank and the Dhobies' wells, Bangalore

Exztent of Tank —1 estimate the area of the Ulsoor tank to be ot far short of 100 acres,
exclusive of the marsh on the north-east, which, for several months 1n the year, forms part of the
tank,

2 Contentsof Tank —On Apnl15th, the water being three feet four and.a-half inches below
the level when full, I found an average of about five feet of water , there being nine and-a-half feet 1n

“the deepest parts, one and-a-half feet 1n the shallowest, and at least six feet over by far the greater
portion I estumate the contents on that date at about 5%0,000 tons, and the tank when full,
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smounts te about 40,000 tons per annum, so that this draught of water, about four inches, may be
said to be practically without visible effect on the tank

3. Wells round Tank —Round the tank are numerous wells, deriving their supply princi
pally from percolation through the bed of the tank. Those on the north and west are ra.the:
precarious, excepting the large well on the edge of the marsh, used by the Sappers and the inhabi-
tants of St John's Il , this well 13apparently kept supplied by the under-ground reserves of the
marsh. On the east the ground rises, but the wells 1n 1t give water at about a foot fsom the level
of the water in the tank.

4 The Dhobirs' ¥ells —On the south or rather the south-east percolation takes place
more or less along the whole hine of the bund, sparingly towards the south-western half or three
quarters, where the soil 13 clay and disaggregated gneiss, but abundantly at the north-eastern end
of the bund, where a triangular bed of ferruginous gravel, about 200 yards in_side, allows the
water to filter very freely The line of demarcation of this gravel bed 1s well dezned » 1t extends
into the new Dhobies’ ground, where, 1n a series of seven wells, the water stand at five or at ten
feet from the surface, according to the soil they are sunk in being within or without the gravel bed
All over this gravelly patch of ground the water stays at a level-of about six feet from the leve)
of the water in the tank, falling regularly with it ‘The following table, furnished me by My
Smith, the Mechanical Engineer in charge of the Water-works, gives the comparative fall for the
last four months —

Fall of water sn the Tank and in the Wells

Level of Tank
. 187L below sill of | Fall of Tank, | F!! of Dho-
Welr bies’ Wells
iy Fr. Ix. Ix
. Janyary, 1st . 1 0
. ith -1 13 13 1}
. , l4th S S T 1} 11
50 21st 1 53 2 2
” 28‘h s 1 7& * 2& 2 N
February, 4th ...} 1 94 2 . 2%
W Nth .| 1 113 2 4
» 18th . 2 13 2 3
s 25th .12 33 2 33
March, 4th ... . 2 5% 2 3
W Mth.. .| 2 5 .3 3
»» 18th .. el 2 8 3 3
o 25th .. .. | 2 104 2} 3
Apnl, 1st ... oes 3- 03 2 3
.  Sth ... e} 3 2% 2 3
. , I15th .. .| 3 4} 2 3
» 22nd ... 3 63 2 3
w  20th ... .1 3 8 2 13
32t 453

The present draught of water, four to five thousand gallons of water daily, affects 7the wells but
temporarily, the level reduced one and-a-half inches 1n the evening being nearly restored by the

morning  The steady pressure of the water causes a spring to ooze from the east side of the gravel
bed into a nullah excavated by the rains

. 5. Source of thel¥ells —I have heard 1t stated that these wells are fed from springs at
eome miles distance up the Bederhull} valley , but I cannot see any grounds for this theory,
excepting inasmuch as the wells and tank have a common gathering ground there. Considering that’
the nearest well 18 not thirty yurds from the foot of the tank-bund, not fifty yards from the tank-
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water, I cannot accept a theory which would make the well-water come from miles distant, passing

tank, which, for ten months of the year, forms part of the tank, and is only separated 1n the dry
weather by the foundations of a bridge. :

The simple view that the water 1n the Dhobies’ wells is simply filtered from the tank above
them 18 supported by the relative composition of the waters Tkey are nearer in composition than
any two waters 1n the neighbourhood amongst those I have examined, and the filtration appears to
be of the most direct character. I have made several analyses of these waters. I take ths two
last, the changes from earlier analyses are so trifling that their quotation would be useless ;1ndeed,
the tank-water does not differ materially from what 1t was 1n 1863 when I analysed a sample sent
me by Dr. Ingles, P M O, British Troops St

Analyses of Waters

[Note —The following analyses are stated on a different system from that which I should
have to follow 1n my ordinary reports I am compelled to stats them 1n this manner,

as the form laid down for my ordinary reports would not give the information

required ] .
Ulsoor Tank .
Constituents taken from the Dlelels 3‘0‘;?18’ Remarks.
filter, Apri123rd pri
(irammes per Litre '
Sodium v . . . 0379 +0393 Some potassium present,
Magnesium .. . . . 0028 0052 Az silicate :
Calcium . - . 0312 0228 As carbonate
Alumma and Ferru oxide .. 0106 0034 As silicate
Chlorine . ore 0335 0350 As sodium chloride
Sulphuricacid, SO, .. .4 0040 0067 “As sodium sulphate
Nitric acid ... None. None.
Nitrous acid . . . Minute traces None.
Phosphoric acid . Traces. Minute traces
Silica, S O, . w | 0231 0305 As silicate of sodium,
magnesium, and alu-
minum
Carbonie acid, C O, ves 0468 0342 As calcium carbonate
Oxygen for alkaline Silicates 0073 0080 .
. 1992 1911
Oxygen required to oxidize orgamic
matter 1 1 litre . .- 0007 0002 .
Empirical formula.
Chloride of Sodium .. - 0585 0578
Sulphate of Sodium Maga 0059 0099
Sodium, Magnesium,
Silicates of §° 10 - BN 0568 0664
Carbonate of calcium . 0780 0571
: 1992 1912

6  Dyfference belween the Walers —The difference presented by the water of the Dhobies'
wells compared with that taken from the filtered water-basin at the water-works may be summed up
thus ~— i

. Chloride of sodium and carbonate of calcium are the same. The silicates have slightly
increased by addition of some silicate of magnesia and loss of some alumina and iron. The sulphatae
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~

of soda has slightly increased. The orgamc matter has decreased considerably Phosphoric acid
has nearly disappeared having accompanied alumina and iron

These differences point to a good and rapid filtration, stopping organic matter with some
alumina and iron, not stopping chloride of sodium and carbonate of caleium, the water gains some
silica and magnesia (probably from the micaceous character of the filtering material), and also a
trfling amount of sulphuric acid (perhaps from pyrites)
. These differences ar very trifling, and the total amount of mimeral impurities 18 small
compared w:th that usu~l in the water-supply of cantonments , these waters are surpassed perhaps

_ only by the laterite waters of the western coast, or by good river-waters

.7 The Tank-water before Jfilt:ation —-1 have here been comparing the Dhobies’ well-water
with the tank-water after filtration, as before that operation the waters would bear little resemblance

* . .._ to one another

~ The t4nk-water contains a large quantity of fine sand and clay suspended, 1t would seem,

- by the mucilaginous properties of the conferval vegetation which abounds in 1t.  This mixture of
A mineral and organic matters settles difficultly and clogs small filters. Tank-water m a glass vessel
clears very slowly by rest ; after five or six days the suspended matters begmn to subside, the
mineral matters go more or less completely to the bottom, whilst the mucilazinous matters subside
much more slowly, leaving above them a gradually increasing layer of opaline water, it takes ten days

* "for these matters to be entirely deposited There 18 no perceptible smell about the water, either
**%  fresh or after tendaysin a bottle The vegetation is composed of masses of conferval filaments

o,

* 7 * each terminated by an olivary body, probably a spore-case ; these are readily detached (especially
- aftera thunder-storm), and appear to swell up and burst, spreading a semi-soluble mucilage
2*  about the water The animal life visible 15 confined to an entomostracum, the water-flea, and a

~ sunple infusorial animalcule
't Meansof Purification —All this canbe separated by proper filtration or clarification.
» The means available are— i

h 1st — Filtration on a large scale, through several feet of sand, charcoal, ete.

* 2nd —Clearing by mechanical means.
3rd —Clearing by means 1nvolving an addition of some foreign matter.

The filtered waler —The first process 18 that actually carried out at the works, and 1t
18 perfectly effective when properly done Imust say that two months ago the filtration was
very imperfect ; but I put myselfin communication with the Mechanical Engneer 1n charge of the
Water-works, and thanks to the improvements he has effected—the filtration has become very good.
1t 1s not yet perfect ; 1t cannot be as long as one of the two filters 1s thrown out of work for want of
the trifling repairs necessary to stop a leak n1t, and while all the work 18 done month after month
by a single filter , but 1t 18 only a matter of detail to send the water to barracksin a perfectly clear
condition. At present the water comes from the filter slightly opaline but sufficiently free from
organic matter to be quite wholesome 1n that respect, and undergomng no conferval development by
keeping. The quantity of organic matter indicated in 1% 13 not large except by comparison with the
Dhoby well-water—a high standard of comparison It might, I consider, contain nearly twice as
much before ceasing to be a good water, three times as much before being called a bad water

[N orE —The Dhobies’ well-water requires *0002 grm. of oxygen per hitre , the tank-water
(filtered), 0007. o ‘

I reckon that water requring less than 0004 is a very good water ; more than
. 0004 and less than -0011 a good water , more than 00l1 and less than 0)25
an indifferent water , more than 0023 and less than 0050 a bad water ; more than

0050 is not often met with, 1t should be foul ]

Absence of animal matters —The total absence of mitricacid (if present, 1t 15 1n less
quantity than 1 part 1n 100 mullions ; 1 grain in 6 tons), the very minute quantity of phosphoric acid
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present, both pomnt to freedom from animal matters, the tank is doubtless contaminated bysewage, as
every Tiver 13, but 1t 18 of hittle effect on such a mass of water and speedily disappears by oxidation,
leaving little or no trace behind I cannot consider the conferval vegetation as at all harmfuls
and 1t can be totally separated by filtration , some mucilage arises from 1t causing the soluble
portion of the organic matter found in the filtered water, but there 1s no reason to believe 1t harmful

AR ek Pt 7 oy et et o o

Neglected state of the Tank — The great fault of the tank is the neglect into which 1¢
bas fallen 1t has been encroached on 1n every direction , valuable land has been taken from i,
reducing 1ts area considerably ; but I can seeno traces of any care 1n compensating for this superficial
curtail.aent by any attempt at deepening it, or even at preventing it from filling up Every rainY
geason brings down a quantity of silt and mud accumulating on the bottom, I should say, at the rate
of three or four inches annually  The weeds, which I believe formerly kept it clear, have been
eradicated, and their place has been taken by low coaferval vegetation I beheve that if the
eatrances of the feeders were guarded by bulrushes (to act as silt-traps) wholesome water-plants
wntroduced, water-fowl encouraged (as on the Miller'a tanks 1n town), and the mlt kept down
by annual removal, the water would become clear again Other means of conservancy naturally
suggest themselves, fencing and cleansing of the embankments and immediate gathering grounds,
prevention of cattle being watered in the tank itselfinstead of at troughs, dredging up the mud,
) deepening by digging the parts exposed in the dry season
‘ 12 Means of Clarification ~The water appears to bein great favour with natives from 1its
softness  ‘Lhey clear 1t with clearing nut I believe befure using 1t for drinking,

The water 13 cleared very speedily by this means, but personally I do not hke the taste of the
water 8o cleared , a roughness 1s umparted which I do not hike I prefer the water cleared Ly
filtration or clarfied either by electricity or byalum, I have already described the eflect of
fltration, the clarification 18 effected thus —

13 Clearung by electrical action —Iron by itself rusts easily in water directly a little rust
has started electrical action, but the oxidation 1s much more rapid when the electrical action is excited
by contact with an electro-negative metal zine, copper, platinum  Placed 1n contact with either
of these, 1n a vessel of tank-water, the iron oxidizes rapidly and the bulky hydrated ox.de carnes
down the suspended matters 1 a very effectual manner A convemient method of applymg this
prinuple 18 by simply letting the tank-water staud for 24 to 36 hoursn a common z1n¢ (galvanized-
1ren) pail , the 1ron 13 sufficiently exposed to oxidize rapidly in consequence of the zine forming
with 1t an electrical element The water punified thus is unexceptionable in appearance and taste,
. 1t contains but 1754 gramome of solid matters per hitre, a portion of the calaum, sluminum, and
gihica having been carried down by the sediment )

14+  Clearing by alumand lime —Aluminum oxidizes i a similar way toiron when placed 1n
s vessel of tank-water 1n contact with an electro-negative metal , a bulky precipitate of hydrated
; alumina 18 formed, which carries down the suspended matters This process 18 of course not
adapted for practical use, but the same effect 18 produced by the action of alum (aluminum
potassium sulphate), which, added to the water m a quantity of one partin 10,000, clarifies the
water very effectually This process would be rather expensive on a large scale as one pound of
alum would be required for a thousand gallons of water. Lime 1n the same proportion acts
very effectually , and I regret that I bave been prevented from trying its effect on a large scale
owing to the useless state of one of the filtering basins. ‘

15 General observations —It bemmg a fact that the Dhobies’ well-water,'wherever derived
from, 13 nearly 1dentical with the Clsoor tank-water as 1t runs from the filter , a question of
economic importance arises, and I hope thatT am not exceeding the limit of my duty in submitting

a fow observations thereon )

) The system of pipes now laid down to the four gets of barracks is very extensive, anditis
worthy of consideration whether 1t 18 necessary, 1n order to supply diinking water to the troops,
to cur the immense expense of a double system of pipes. 1f the tank-water were foul or unwhole-

‘ gome the case would be different, but the water 13 at present incapable of contaminating the pipee,

and may by a little care be made as good as the water used for drinking Proper filtration’
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removes all objection to the pipes being used for the two kinds of water Setting apart this costly

scheme, the following plans are available —

1st —To use nothing but the water from the Dhobies’ wells for all purposes, sending 1t by the
present system of pipes ‘

The objection to this 13 that the wells now supplying four to five thousand gallons daily would
be called on to supply upwards of thurty thousand gallons, or, when the water s laid on to the 21st
barracks and the bakery, not less than fifty thousand gallons daily However well this might be
done 1n the months when there 15 a good head of water in the tank above, I doubt very much 1f
it could be kept up 1n the dry weather, and this limit, which there must be to the capabilities of the
wells, would prevent further utilization of the syastem of pipes Moreover, I am assured that the
small engine at the Dhobies’ wells would be quite unequal to the task and the powerful engine at
the water-works would have to be the greater part of the work, by means of a suction pipe laid on to
1t from the Dhobies’ wells  This plan 1nvolves a limitation of the water-supply, which, I think,
would be a mistake

2nd —To pump up the filtered tank-water for the horse-lines, bathe, etc, and Dhobies’ well-
water for drinking, cooking, ete. .

This could be done on different days, and each barrack having two c}sterns, no outlay 18
necessary. Before pumping up the Dhobies’ well-water (which would be first pumped up to the rock
by the small engine at the wells the pipes could be thoroughly flushed , though I have no doubt
that the two waters will be practically undistingmishable 1n quality, and many a Cantonment 1n
India 1 ould be glad to get for drinking a supply of such good water as 18 now pumped up to the
baths 1n barracks I amcredibly informed that the troops make practically no distinction, between
the waters, litt'e or no difference being perceptible exther to the sight or the taste.

If this scheme were carried out, not only would no extra expense be entailed, but an actual
econbmy be effected over the present expenditure Putting aside the economy from the abolition
of the present systera of puckallies, water-carts, etc, the water-works might be profitably employed
in supplying water to the Munmicipality The proposed reservoir at the bakery might be made
sufficiently large to supply the Mumecipality with water at a certamn rate per thousand gallons,
to be taken by their own pipes from the reservoir, and this sale of water would cover a consider-
able part of the present working expenses The advantage to the Mumcipality and the Canton-

ment generally 18 obvious
(Signed) E NICIIOLSON, -

Assislant Surgeon, B. 4,
Analyst of Waters, Mysore, Ceded and Northern Distructs,

’
BaxcarLorg,

5th May 1571,

B

From the Deputy Inspector-General, Indian Medical Department, Mysore Iivision and Ceded
Dustricts, to the Secretary to the Inspector-General, Indian Medical Department, dated

Bangalore, 8th May 1871, No 151.
1 pave the honour, with reference to your letter No 1,886 of 24th ultimo, to submit a
report (in original) by Dr Nicholson upon the waters of the Ulsoor tank and Dhobies’ wells,

2 ByDr Nicholson’s analysis itis manifest that the filtered water of the tank must have
much 1mproved since 1t was last reported upon by the Chemical Examiner ~ The method of analys:s

followed by Dr Nicholson differs materially from that adopted on former occasions, and I do not
feel myself competent to offer any remarks upon 1t
Chemical Examiner for his opinion and report

3. Dr Nicholson States that the water of the tavk 1s almost identical in composition with )
that of the Dhobies’ wells, and from this fact and other circumstances noted in his report, concludes
that the wells are supplied from the tank and not from a separate water bearing stratum, the
difference 1n the waters being due to natural filtration through a ferruginous gravel

I would suggest that 15 be submutted to the
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Ile further considers that the water of the tank is capable of being still further clarified by
the ¢“ alum' or *“‘lime” processes and that if thus cleared and filtered 1t will be as clear a water as
hat furnished by the Dhobies’ wells . .

But even 1n its present condition 1t 18 not considered to contain any injurious amount of
organic matter of animal orizin, and traces only of mitric acid as the result of oxidation of such
matter )

4. On these facts he bases certan economie recommendations, and especially that one and the
same sct of pipes be used for the distribution of both waters, thus saving the cost of laying down
separate pipes for the Dhobies’ wells scheme. -

The Inspector-General may remember that in my report to Government 10 my late capacity
as Samitary Commissioner, upon the prevalence of typhoid fever at this state, I suggested the
utilization of the same *‘main’” for both schemes, but that the Government, 1n their Proceedings
iuthe Military Depaitment, of the 18th May 1870, No. 1,413, negatived my proposal The question
on Dr Nicholson's analysis 1s perhaps deserving of reconsideration on economic grounds

5 Dr. Nicholson's report 18 a very important one, and 1f subsequent analyses support the
ennclusions he now draws, hasa very important bearing upon the question of completion of the
Dhobies’ wells scheme :

6 The Sanitary Commssioner having recently visited the station on purpose to look inte
the water-supply question, I submit, for the consideration of the Inspector-General, that it 1s very
desirable that he and the Chemical Examiner at Malras should offer their views upon
Dr Nicholson’s report

The analytical results are so different from those previously recorded that the Chemical
Yxammer should, I think, test them on the epot by going through the entire analysis with
Dr Nicholson, and thus settle a question upon which such difforent opinions have been expressed.

From the Chemical Examner, to the Acting Inspector-General, Indian Medical Department, dated
Medical College, 11th May 1871, No 111.

Wirn reference to your Office Memorandum No. 2,221 of 10th instant, I have the Lonour to
retarn, after careful perusal, the letter from Deputy Inspector-General, Indian Medical Depart-
ment, Mysore and Ceded Districts, (No 151 of 8th May,) and Mr, Nicholson's report to which 1t

refers

2.. In paragraph 2 of Mr Ranking's letter he remarks that ¢* the filtered water of the tank
must have much improved since 1t was last reported on by the Chemical Examiner ** No analysis
of the filtered water of the Ulsoor ta .k (with a partial exception to be noticed presently) has
been made 1n this Office within the last six years and-a-half The Proceedings of Governmest,
Public Department, 1st December 1870, contain an abstract report of all water-analyses made by
the Chemical Examiuers from lst October 1864 to 31st January 1870, including several examina-
tions of Ulsoor water taken from the tank but none of filtered water.

3 About the end of 1869 the Ulsoor water as delivered at the barracks and therefore
after filtration, was examined 1n this Ofice ** with special reference to contamination with organic
matter,”” with this result — y

. Putrid matter .. . 000000
Ozxygen for Readily putrifying matter . .. 004900
Putrifying 1o 24 hours ... . 023695
Chlorides ve . . . 3 3 grains per gallon
Nitrates cee .os aee . Traces .

As **the method of analysws followed by Dr Nicholson differs materially from that adopted
on former occasions,’’ comparison of the results given above with those stated on paragraph 5 of
lus report 18 unsatisfactory. He found no nitrates, whereas fyaces were found here  He estimates
chloride of sodium at 4 095 grains per gallon, the Chemical Examiner at 3 3 Thesedifferences do
not seem very important For the reason just offered I am unable to compare g ** oxygen’
figures with those obtained here.
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4. MHaving already suggested the method of water-analysis which appeared to me best suited
to the circumstances, I must decline to offer an opinion on that ’adopted on this occasion by

Mr. Nicholson. .
5 Analysis of water from some ** Dhobies’ wells’ will be found m the report before referred

to , but owing to the imperfect topographical mformation supplied to this ({ﬁice, 1dentification 18 very
if not 1mpossible

dlﬂic?[ﬂ:;mll only femark therefore that I learn with great surprise that the fact that a well,

situated close to the edgze of a large tank, derives its supply from that tank by percolation, and

consequent filtration 18 looked upon asa new discovery of great importance.

6 I scarcely like to offer an opinion on the suggestion contammed 1n the second clause of
paragraph 6 of Mr. Ranking’s letter, especially as the ground upon which 1t 18 based—the differ-
ence between Mr. Nicholson’s analytical results and the Chemical Examiner’s—has nearly disap-
peared. I may point out that generalized 1t amouats to a rule that whenever a Water Analyst
obtains (or appears to obtain) results different from those found any time previously by any
Chemical Examimer, the Chemical Examiner for the time bemng should leave his primary duties at
the Presidency to proceed to the Mofussil and meet the Analyst mn consultation  To state such a

proposition 18 enough

From the Chemical Examiner, to the Acting Inspector-General, Indian Medical Department,
dated Medical College, 20th June 1871, No 140.

Ix continuation of m A
had no practical experience, beyond that of any Medical Officer, of the filtration of water for the

use of troops , and that having never even seei the Ulsoor'ﬁltermg works, U am quite unable to
offer an opinion of any value upon steps to be taken for their 1mpiovement. ,It 18 obvious that 1f
water which 1n 1ts unfiltered condition has been repeatedly condemned, and one sample of which
was reported to contain a considerable proportion of feecal impurity, 18 to be supplied, after filtra-
tion, for the use of troops, no pains or expense can be considered excessive which may ensure
ocess
emcuzcy';‘;:};iitle):ed water seems to me to be wholesome at present, as I have already stated It
appears to me that 1if the filtration 13 rendered as efficient as possible the previous addition of lime
to the water would be neither necessary nor desirable It would probably clear the water in some
degree, and so relieve the filters , but the water being soft the hardness would probably be nereased
by the ime, and one of the few good qualites attributed to the water by previous analysts destroyed
Exammation of the Ulsoor water before and after the addition of Lime would be desirable before

deciding upon Mr Nicholson's proposals. y

No 3,242
MEMORANDUM
To Assistant Surgeon NICHOLSON, M D, Analyst of Waters, Bangalore, for information
and retarn

(By Order )
(Signed) G. BIDIE, M B,
Secretary, Inspector- General, Indian Medical Department.

Forr St GEORGE,
23rd June 1871.

From Assistant Surgeon E. NICHOLSON, R A, Analyst of Waters, Mysore and Ceded Districts,
to the Sécretary to the Inspector-General, Indian Medical Department, dated Bangalore,

1st July 1871, .
I gavE the honour to return the enclosed letter* from the Chemical Examiner, and to express

my gratification at his opinion as to the whole-
& No 140, 20th June 1871

1nto Tepair, g0 that thero 15 every chance of the good quality of the water being mot only kept up,

y letter No 126 of 1st instant, I have the honour to state that I Lave _

. . someness of the filtered water supplied to the
Race Course Barracks from the Ulsoor tank I may state that the extra filter 18 about to be pus
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but still further improved My sugzestion as to liming the water was with a view of 1mprovement,
should the filtration not be considered satisfactory, but 1t would appear to be annecessary With
respect to the impurity of the uufiltered water, I think that the mudliness of the water has

| always produced a natural prejudice aganstit, and that the sample said to contain fawcal matter

could not have been a fair specimen It 18 now three or four years since sewaze has found 1ts way
mto the tank, there is no trace now of its former presence, and the pursuance of conservancy
The muddiness 18 common
to all those tanks about Danzalore in which there are no water-plants I find several tanks out of
Bangalore, and without suspicion of sewage contamination, of which the water 18 quite as opake as
that of the Ulsoortank, whilst these thick waters when filtered are much freer from organic matters
than the clear waters of the tanks in which water-plants grow  Thus the filtered water of Ulsoor
tank requires but 0007 grm. of oxygen peu hitre for perfect oxidation, while the clear water of
Miller's tank requircs above Cu40 grm

2 Ifthe absence of anything unwholesome about the Ulsoor tank filtered water be accepted,
two 1mportant economical plans present themselves with reference to the supply of drinking water
fur troops, which at present costs upwards of Rupees 400 per mensem for puckally hire

1st —The filtered water, as now pumped up, could be used for drinking after cistern filtration
through animal charcoal. I think, however, that 1t would be just as easy to subject the whole of the
water to & second filtration through anmimal charcoal before being pumpedup I would submit,
for consideration, whether this second £illtration through 6 or 10 feet of animal charcoal would not
remove any suspicion of impurity from the water, and render 1t perfectly fit for all purposes I
am now engaged, 1n conjunction with the Mechanical Engineer 1n charge of the water works,
evperimenting on the manufacture and application of the ammal charcoal, and I anticipate that it
can be made and applied at the works at a cust of not more than Rupees 20 or 30 per mensem
Should 1t be deemed necessary small filters of a similar material could also be affixed to the pipes
from which drinking water 18 diawn at barracks, ¢

2nd —The Dhobies’ wells would form a valuable reservoir of naturally filtered water in case
of accident to the filters, as they could furnish from 10,000 to 20,000 gallons per diem for two or
three weehs ata time  Tlus could readily be made available at a very small expense by l.ying a
Line of pipes fiom the Ulsoor engine to the nearest well (about 300 yards) , the engine 1s only 14
to 18 feet, according to season, above the level of the water i these wells, and I am 1nformed that
there 13 no practical difficulty mn the pumping.

The combination of these two schemes effected without expense, inasmuch as the puckalles
now employed will be unnecessary, would enable the works to furnish upwards of 60,000 gallons of
pure water per diem, double the present consumption, and sufficient for the wants of all the
troops, European and native, 1n the Cantonment

No. 326. From the Officiating Quartermaster-General, tothe Officiating Secre-
tary to Government, Mihitary Department, dated Fort St. George, 20th
July 1871, No. 4,852. )

WirH reference to Order of Government, No 1,333, of 15th May last, directing
that experiments should be tried to ascertain whether the Dhobies’ wells at Bangalore
could provide water sufficient for all ordinary purposes for the use of the European,
Troops at that station in connection with the Ulsoor water project now under the
consideration of Government, I have the honour, by desire of Ilis Excellency the
Commbander-in-Chief, to forward, for submission to Government, an original letter
from Major-General Borton, C. B, Commanding, the Mysore Division, enclosing
a highly 1r.1terestmg report® from Assis-
tant Surgeon Nicholson, R. A, Analyst
of potable watersin Mysore and the Ceded Districts, on the water-supply for the

* With four bottles of water.
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3 European Troops at Bangalore, and especially with reference to the water of the
i‘% -Ulsoor tank. .

s 2. Sir Frederick Haines considers thisis a very admirable report. It throws
N a flood ?f light on a very f)b.scure subject, and seems to suggest a practical and
. 3 economical method of arriving at a solution of the much-vexed question of the
% water-supply of Bangalore. This subject has been under His Excellency’s con-
N - sideration for the past six years, and he hails this report as the first rendered during
e that period which does not contain terms utterly condemnatory of the water of the
1% Ulsoor tank as a source of supply for all purposes.

3. Lieutenant-General Haines would now suggest that the Medical autho-
B rities and the Samtary Commissioner should be called on for their observations on

Dr. Nicholson’s report, and with the information which will then be available, 1t
: appears to Ilis Excellency that Government will bein a position to decide defimt-
E ively what system shall be adopted for completing the Bangalore water scheme.

L
1 EaniFy

e ir

A

H From the Officer Commanding Mysore Division, to the Quartermaster-General, dated Bangalore,
"3 18th July 1871, No 157.

; WitH reference to the G Os margimally noted and\a verbal report made by Assistant Surgeon
"% Nicholson, R A, Government Analyst at the
v 5 1 1870 .

J “ ) }': §3; daied A et - recent 1nspection of the Dhobies’ wells by His
kS . » ;36 g' » igg: %ﬂ:g » Excellency the Commander-in-Chief, 1 have the

] w9 i}’gﬁ: :}éarch 171 honour to forward two reports, Nos 14 and 16,
b 2 a
-1 Ry v dated the 11th and 15th July 1871, respec-
. ¥ . ,tively, from Assistant Surgeon Nicholson regarding the water in the plsoor tank
. E *
.f :1 9 The four bottles of water alluded to in the report, dated 16th Tuly, will be despatched to
< % your address by this eveming’s train.
v 2
qd » 3 The report now made by Dr. Nicholson of the water of the Ulsoor tank differs so completel
_ﬁ p y y
,; from all previous opinions expressed on this subject, that I cannot but think 1t very desirable the
. matter should be again submitted for the re-consideration of Government, as in the event of hig

3 views, 1n regard to the purity of the water, being accepted, a vast saving of expenditure 1n com=
pleting the water service fiom th.s source may doubtless be effected -

AP b Lol

From Assistant Surgeon E NICIIOLSON, R A, Analyst of Waters, Mysore and Ceded Districts,
to the Assistant Quartermaster-General, Mysore Division, dated Bangalore, 11th July
1871, No 74. . ‘ .
1 mavE the honour, in accordance with the request of the Major-General Commanding the
Division, to fornard the following account of the water supplied to the troops at this station
The Race-course and Royal Horse Artillery Barracks draw water for bathing, ete, as pumped
! up from the Ulsoor tank works for drinking, brought by puckallies from the Dhobies’ wells

The European Infantry are supplied with water for bathing, ete,, by puckallies from five wells
porth of the barracks near the Ulsoor tank; for drinking, by puckallies from the Dhobies’ well. -

- g

1 have examined these sources with the following results —
' 1st The Ulsoor Tank —The Tlsoor tank contains an amount of water so great.that the
_ amount drawn at the water works does not affect 1t more than one-fourth of an inch per month,
The water is fawn coloured and quite opaque from a fine clay suspended in 1t, (as 18 the case
with the water of all tanks 1n the neighbourhood of Bangalore that have no water-plants growing
10 them,) and it contains a considerable amount of conferval vegetation, which rises to the sur-
face as a green sCOUM. .
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. To separate these suspended matters several means may be employed - filtration through
several feet of fand, ete, clearing by standing for some days (8, 10) ; clearing by standing in
contact with two metals producing electrical action (two days) , clearing by the addition of lime
in swtable proportion, clearing by the addition of alum 1n suitable proportion , clearing by the
effcct of the clearing nut ; The first of these is that now used, and though the water 13 not
rendercd so clear as by some of the other methods, the process of filtration 18 cheap and rapid.
The filtered water has a more or less opaline appearance, caused by some clay so fine as to have
escaped the action of the filter, some water-fleas -a barmless animalcale often found mn good
English water- also find their way through; but so free 18 the water from organic matter either
suspended or dissolved that 1t keeps better than waters of far superior appearance KXeptin a
loosely stoppered bottle, the water never putrifies, 1t becomes perfectly clear, and no sign of
vegetation takes place for more than a month. N

As regards the matters in solution they are small in quantity and include rothing unwhole-
some Some chloride of sodium (4 graing), carbonate of lime (5% grains), and sihi&te of magnesia
and alummna (4 grains), form a total of 13} grans per gallon of mineral solids , the organic matter
18 moderate, being about half, grain per gallon The organiec matter appears to be of a purely vegeta-
ble origin ; there are no nitrites, mitrates or ammonia, the usual evidence of sewage contamination

SN
e Mo - A P e epe e e o e e
1} ' !

X am of opinion that the water, as supplied to barracks, is of great softness and quite free
from anything unwholesome Good cistern or domestic filtration will remove the opaline appear-
ance, which 1s the only drawback of the water.

9nd  The Dhobies’ Vells —The Dhobies' wells are supplied nearly entirely by percolation
from the Ulsoor tank, A certain supply may possibly be derived from the high ground to the east of
the tank, but the facilities for percolation afforded by the lateritic gravel which forms the bed of
the tank at tne south-east corner, and the nearly complete 1denlity of the waters on analysis
leave Little doubt that the water of the Dhobies’ wells 1s little also, but the Ulsoor tank-water

fltered naturally through the laterite.

This water contains 13} grains of mineral solids per gallon, the same as and unearly identical
in proportion with those of the Ulsoor tank-water , the organic matter 18 much less,about one-tenth
grain per gallon It 1s an excellent water, but not madterially superior to that of the Ulsoor tank,
ps the orgamec matter of the latter, though larger, is well within the limits of good quality.

On the occasion of pumping the wells dry at the end of May, the wafter of these wells
became turpid, owing, I behicve, to the disturbance of a layer of sand by the weight of the engine-
house bult upon the ground. The water has not yet recovered its clearness

Dathing water of European Infanlry —As the pipes from the water works now stop at

*  the gate of the Furopean Infantry barracks, water 1s procured from the wells at the north of the
barracks near the Ulsoor tank. Four of these wells (the two moat-wells and the two smaller wells
near them) have been all but dry during the last three months, The quality of the water in them

18 not very good at present, but this would probably be remedied by their being cleaned out before

the wet scason The bathing water puckallies resort principally to a fifth well close by (Muanici-
%al No 15) , this well, though close to and of the same depth as the four others, always contains

10 feet of excellent water. (This well with that in Thopa Moodelly’s compound and the old Native
Cavalry moat well now used by the Sappers, afford water in abundance of quality little inferior to
that of the Dhobies’ wells) The water of this well might perfectly well be used for drinking
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purposes

which enly requires efficient d
{ carried to them at great expense R

Decommendation —I have the honour to recommend the following measures,
of enabling the filtration at the water works to b

!
Lo : i

I3

Conclusion —That the troops have good water lad on to their barracks already, water
omestic filtration to be equal to that of the Dhobies’ wells now

with the view
¢ kept up to & good standard, to renderning 1t by
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domestic filtration equal in appearance to that of the Dhobies’ wells, and to utilizing these latter
a3 a secondary source of water and a reservoir in case of need.

1st  Filters and cisterns to be repaired —The leaky filter at the works and the leaky
cistern at the race-course should be put into repair. Both the clear-water cistern at the works

and the cisterns at barracks require a light roof to keep of dust, etc, and prevent birds letting
bones fall in (as they do at barracks).

2ad  Dhobtes’ wells to be connected with water works by a suction pipe —The Dhobies
wells should be copnected with the engine at the water works by a line of pipes. (The difference
of level 13 14-18 feet according to season ) The engine could thus draw water from these wells at
therate of 10,000 to 20,000 gallons per diem ; (this could, if necessary, be sent to a separate cistern
from the tank-water). If a large elliptical well were made at the west corner of the Dhobies’ well
ground, the line of pipes would be shortened, and the daily supply would be increased,

8:d. FEztra filtralion at Barracks —But if the filtered tank-water be accepted as
wholesome, it could be used simultaneously with the Dhobies’ well-water for all purposes. It can
receive an extra filtration through animal or artificial charcoal at the works, and be again subjected
to domestic filtration at barracks by means of a filter attached to each stand pipe for drinking or
cooking water The expense would not be much greater than the usual chatty filter. The first
cost of cast-iron filters would be small, and the filterinz material would be supplied from the
works The filtering material I propose 1s either animal, (bone,) charcoal, or preferably a carbon
brick which I make by calcining clay mixed with coal-tar ; the result 18 a friable brick so impreg-
rated with finely divided carbon that 1t acts both as a mechanical and chemical filter. The water
filtered through this 1s not distinguishable from the Dhobies’ well water The cost of setting up
this would be very small, about Rupees 50 would set up the carbon brick oven at the works, and
Rupees 20 per mensem would suffice to keep the barrack filters in order.

4th  WWaler-plants to be tntroduced tnto Ulsoor Tank —The muddiness of the Ulsoor
tank being caused by the absence of water-plants, I would recommend that those plants which
keep Miller’s tank so perfectly clear should be introduced. I believe that the introduction of
water-plants and water-fowl would soon clear away the present conferval vegetation. A bed of
bulrushes across the shallow part of the tank about 100 yards from the entrance of the bazaar
channel would also act as a silt-trap.

5th. Conservancy of Ulsoor Tank.—Stringent conservancy measures should be applied
to the tank in order to remove possible objections to the water The compounds of officers require
gupervision much more than the gardens of natives A weck or ten days ago the road between
the Ulsoor end of the bund and the water works was nearly impassable owing to the disgusting
stench arising from the compound of an officer on the west of the tank. This compound had been
manured with what, from the stench, appeared to be putrid night-goil, creating a disgusting
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From Assistant Surgeon E. NICHOLSON, R A, Analyst of Waters, Mysore and Ceded Districts,

to the Assistant Quartermaster-General, Mysore Division, dated Daugalore, 15th July
1871, No. 16.

= t -

IN continuation of my letter No. 14, I have the honour to forward four samples of water taken
by me this morning, illustrating the condition of the Ulsoor tank-water and the Dhobies’ well-water
respectively before and after theit arrival at the Race-course barracks.

It appears from these samples that whilst the Ulsoor tank-water is always of good quality
when supplied to barracks, (as the cisterns act as regulators checking any turpidity that may
occasionally pass through the filters in their present incompleteness,) the Dhobies’ well-water
hardly superior even 1n appearance to the water filtered at the water works, 13 apt to become
decidedly 1nferior in appearance after 1t arrives at barracks Notwithstanding all the supervision
and expense entailed by the employment of puckallies to bring drinking water, this water 13
uncertain in quality, and on the average in no way superior to that laid on to barracks

I may observe that tho water of the Ulsoor tank after filtration on the filter beds, now gets
an extra filtration through 8 feet of animal charcoal before 1t 13 pumped up, and I have every
reason to expect that the present high standard of purity will be kept up

I have not the slightest hesitation in saying that the water laid on to barracks might be used
for all purposes, being perfectly free from anything unwholesome, and not liable to the objections
on the score of uncertainty now attaching to the drinking water supplied by puckallies

1

No. 327. OzrpER THEREON, 21ith August 1871, No. 2,178.

Tae Government resolve to await
Assistant Surgeon Nicholson’s report on
his analysis of the water of the Ulsoor
Tank on the system suggested by the Chemical Examiner.

2. The Chemical Examiner will be requested to proceed to Bangalore with
a view to analysing the water on the spot according to his own method both before
and after filtration.

3. Until a definite conclusion can be arrived as to the quality of the filtered
water, His Excellency the Governor in Council considers it advisable to defer
passing any orders either as regards the Dhobies’ Wells or the conservancy of the
basin of the Ulsoor Tank.

MILITARY WORKS, No. 6.

i nuisance, and risking the contamination of the tank. Of course the nuisance was ascribed to the ° N (True Extract.)
tank itself ; 1t i3 not the first time I have heard the tank accused of evolving smells which were 1 : i
entirely caused by the people living round 1t (Signed) A. deC. SCOTT, Captain, RE,

t I would recommend that no land within 100 yards of the tank on the north-east or west : {fnder Sec{'elary to Government,

e1des should be allowed to be manured ; but I think that market gardeners might not be inter-
fered with, provided they undertook not to use night-soil or other offensive manure; the manurs
ing of grass land should be forbidden

, Special notice should be taken of the outfall of the bazaar channel, which is hable to pollation -

{ (though, according to my observation, remarkably free from it). Several surface drains near the To the Superintending Engineer, 5th Division

porth-west head of the tank require diversion into the sewer. . Military Department ’ )

The foreshores of the tank should be preserved as grass land, and no cultivation or excavation »» Chemical Examiner

. as are practised on the east side should be permitted. The conservancy of the compounds » _ Inspegtor-General, Indian Medical Department.
. bordering the tank on the north (Sapper lines) should be inspected occasionally A water-trough -y W by *
might be provided at the foot of Saint John's IT1ll to avoil water-carts and cattle going into the . ' e -
tank b Exd S T Augustin,

]
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