GOVERNMENT OF MADRAS.

MILITARY DEPARTMENT.

9th August 1886, No. 4761.

Sanitary—Reports and Returns,
Read the following :—

No. 95. Military Despatch from the Right Honorable the Secretary of State for
India, to His Excellency the Right Honorable the Governor in Council, Fort
St. George ; dated India Office, London, 15thJuly 1886, No. 9,

Para. 1. I forward,for yourinformation, seventy * copies of a memorandum by
the Army Samitary Commission on the
* Twelve by mail ; fifty-eight by parcels post. Health Returns of British Troops in the
‘ Madras Command for 1884.
2. The unhealthy conditions prevailing at Secunderabad and Bangalore, as
evidenced by the returns of sickness at those stations, call for earnest consideration
at the hands of the proper authorities.

Memorandum of the Army Sanitary Commission on the following papers :—

1. Sanitary Report of Madras Army, 1884, by Surgeon-General J. Irvine, M.D.

2. Remarks on the above by the Commander-in-Chief, Madras.

3. Report on Enteric Fever in the Madras European Army, 1884, by Surgeon-General
J. Irvine, M.D.

These papers are separate references, but we shall include our remarks on them in one
memorandum. There is a separate paper by Surgeon-General Irvine, * Sanitary Re
British Troops in the Madras Command for 1884,”” which we shall also include, be
them refer to the same subject.

port of
cause all of

1. The average strength of non-commissioned officers and men in the Madras BEuropean
Army in 1884 was 10,812, as given by the Surgeon-General. But the average strength given
by Dr. Stephen in his statistical tables differs slightly from the Surgeon-General’s estimate ;
it is 10,785. The difference is so slight that we shall adopt that given in the Madras r

2port,
The year’s facts will, therefore, stand as follows :— :

Ratio per 1,000

Average strength 10,812
Admissions to hospital ... 11,960
Total deaths 93
Invalids sent home 350 :
Average daily sick 63949 57°5
Dr. Stephen’s returns differ from the Surgeon-General’s in giving ninety-two deaths instead of
ninety~three, and he states the average daily sick at 620. The two returns, therefore, differ
from each other somewhat, but not to any material extent.
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2. The really important points are given in this abstract, which shows satm&ctory progress
in army health. ‘ '

—— 1874—83. 1884.

Admissions per 1,000 ... s aee . | 1L,173-87 | 1,106:18
Deaths ditto ie 1398 | 860
Invalids ditto 248 gi 28 40°10 32-37

As we shall presently see, there are disease and death causes still in existence which ought
to be abolished, but the results of the 1884 statistics show a very substantial gain to army
efficiency in all its elements.

3. As usnally happens the admission rates vary copsiderably at different stations and in
different years, but some of the stations have persistently high admission-rates,

Kamptee, for example, showed a ten years’ average admission-rate of 1,460:27 per 1,000,
and in 1884 the rate was 1,377-92 per 1,000. There must, of course, be some cause for this,
and that it has something to do with locality appears to be shown by the fact of the high rate
of 1884 ; there was due to fevers 587-2 per 1,000, to dysentery and diarrheea 553 per 1,000,
Bangalore had a ten years” admission-rate of 1,145°81 per 1,000, and in 1884 of 1,006-48 per
1,000. In the same way Secunderabad, with a ten yoars’ admission-rate of 1,145'81 per
1,000, yielded a rate in 1884 of 1,077°53. These eases have an important bearing on the

question of army efficiency, because of the number of troops stationed in the localities, although
the admission-rates are not all due to local diseases.

4. The admission-rate for the whole Madras Army in 1884 was, as has been already stated
],106'1_8 per 1,000; of this ratio 242-70 was due to venereal diseases, leaving for all other
admissions a rate of 86348 per 1,000. In the same way, of the Kamptee rate of 1,377-92,

the venereal rate was 242 per 1,000 ; of the Bangalore rate 843'2 and of the Secunderabad rate
284°5 were due to syphilitic diseases. :

5. Of mitigable or preventable fatal diseases, the most important were enteric fever, which
yielded 129 admissions and eighteen deaths, and cholera, for which twelve were admitted, and
ten of them died. The most fatal disease of the year was, however, hepatitis, to which twenty-
two deaths were referred, and there were nine deaths from apoplexy. There were twelve deaths

out of hospital, to be deducted from the ninety-three, which leayes eighty-one deaths, fifty-nine
of which were due to these four diseases. :

6. The death-causes of the year were as follow, including the above :—

Diseases. Deaths. Diseases. Deaths.
Cholera 10 Hepatitis vos 22
Small-pox 1 Respiratory diseases ... 1
Entervic fever ... 18 Heart disease ... 1
Apoplexy g Phthisis pulmonalis 3
Delirium tremens 1 Wounds, &e. ... 1
Dysentery AR PO 4 All other causes 7
Diarrheea 2 Deaths out of hospital ... 12

Taking the more important death-canses in order, we find that of the ten cholera deaths
three took place at Madras, one at St. Thomas’ Mount, one at Poonamallee Depét, three

at Bangalore, one at Secunderabad, and one at Kamptee. Out of twelve cases of cholera in
the Madras Army ten died. :

7. In connection with these cholera deaths, it should be remembered that there were
75,476 deaths from the disease among the civil population at the same time, There was a
severe epidemic in the Presidency, during which the Native Army had a cholera death-rate of
146 per 1,000, while the rate in the European Army was 0:92 per 1,000, both of which may
be favorably contrasted with the rate of 27 per 1,000 which ruled among the civil population.

8. Enteric Fever.—As already has been stated there were eighteen deaths entered under this
head in 1884, which was the mortality in 129 cases of enteric fever, and we shall first show the
relation which this fever has borne in time past to the general fever history of the Madras
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Army. Assuming the strength, in round numbers, at 10,800, the admissions and deaths for
eleven years have been as follow from all fevers :—

Total in ten yeara
1884. 1874 to 1883,
Fever Types. v .
Admitted. Died. Admitted. Died. 11
|
Euteric fever ... 129 18 367 145 :
¢ Simple continued fever 284 1 6,92_)6 30 ]
Febricula Pt 626 4,607
Remittent fever 104 S—N)? 28
Ague . ok o oo 762 e | 14,594 1
Total o] . 1,9058080.19 . |27.472 204 |
i

The average admission rate from all fevers was for the ten years 253-33, and for 1884 it
was 17639 per 1,000. 'The corresponding death-rates were for ten years 1'88, and for 1884
1:76 per 1,000. | |

9. Of late years the nomenclature of this fever has been unset.t.led, on account of dls(‘ussums
on the subject of diagnosis of fever cases. This is well shown in the preceding table and in
the followihg abstract prepared by the Surgeon-General :(—

Ratios per 1,000.
Years.

| Admissions, | Deaths. T)te“hs to
reated.

t o B
1880 o { 2-43 1:07 440.
IRBE ‘ 86 48 41666
1230} e 4-34 2:12 479-17
1 5 b e 8:86 2-73 208-97
DR e D T T 167 : 134-33

This table shows that the diagnosis was unsettled, and it seems doubtful if all the cases
entered under the head in 1884 were due to developed enteric fever. But it is also known that
the mortality due to this fever does vary in particalar years, and the Surgeon-General accepts
the diagnosis. Hence, if we agree with his view on this point, we must adopt the consequence
which follows from it, that of late years enteric fever has become a more prevalent disease in
the Madras European Army.

10. We shall next show where the disease occurred, and we shall place together in the
same table the admissions and deaths from cholera :—

Euteric Fever. Cholera.
Stations. ‘
Admissions. | Deaths. !| Admissions. Deaths. :

St. Thomas’ Mount 1 1 1 1

| Cannanore e 25 ‘ie }

' Malapuram
Bangg.lore 60 1 i + : 3
Bellary ... 3 1
Wellington Na 1
Secunderabad 2 39 10 | 2 1
Kamptee ... 15 8| 1 ko |
Thayetmyo 1 ot | £
Port Blair ... ¥4 3 Uzt
Madras ... 13 3 3
Poonamallee 1 1

There was a case of enteric fever among troops on march, w!:ich recovered. On looking at
the data in this table, it seems very doubtful if the sixty emteric fever cases at Bangalore, of

A ' £ -




e a7ty ses of 0 severe a ki

T of Indian fovers in the est ',on’dfe‘;nnﬁﬁa}é}_. g B e

208t Eatal O A O e Buzzested whether me ] ST
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S possib 1to do so. If we accept the data thus far as they stand, we shall have the
:;ﬁix::i%:’e forced :;:‘g that, out of 168 station fever cases, of which eighteen died, 114 cases
and fourteen deaths took place at three stations, Bangalare, Secunderabad, anld Kam ma, whlwmlel
at the same three stations there occurred seven cases and five deaths from cholera ont of a
of twelve cases and ten deaths in the‘li[adras Ay, oG oy A 1t

11. It is hence clear that in the present much improved sanitary state of the Madras Ar:ll:ly
there are nevertheless certain stations where there is p_reventahle dxsqase, and tl;ése a:]: g
stations whefe,'in conformity with the sanitary economics, a further reduction in the sick ani

-rates ought first to be sought. ;
deaﬁ;2 The cﬁxief sanitary defects at these stations have been so long known that it seitll:‘
almost unnecessary repetition to refer to them, but as they form part of the Qurgeog-Gmh:rl ‘1
Report we may restate them. He says, “ Enteric fever has increased steadily during t b:;
fo?:-oyem the increase being most marked ig BanIgalore, whe_xi; %l;e vz;ter;;upplél ;sta:;v:%?l ality’
s ) it well as bad in 1884. It seems probable, therefore,
&?(:h:}::;tee:-.t}:v: szg::gina; to do with the spread of this disease. At Ba.ng’alore theA barrt:cks
i all in good sanitary condition, but some of them are, as stated in last year’s report, too close
:edensely-populated quarters which are ‘under municipal authorities, and about the sanitation

' i laints are made.” ot
i3 w}’lrlfxg m:;t;:gp;nt;e Adjutant-General on the water question is very much the same
has presented itself year after year, viz., that * the question of improving the wate?-gupply
?:r thg) troops at Bangalore, by abandoning the Ulsoor tank as a source of supply, is under
= > t.” } {
consgliir: t;:):kofvgo::ﬁ?;ged a quarter of a century ago, and even then it had been shown for
ears to have been a probable disease cause. ' : |
: 18. In last year’s Report on the Madras Army one Medical Officer referred to the probabl}e
inﬂuenc;e of malaria proceeding from the drging up o:' 'tte erc:%;s osf bléee::né:e::; :alin;:ﬁesr ‘;)Snt:; a:
d in the present report the Sur - I
HEIOUH:GOf sf:velr a:‘::g“t::art;o fss,\:gll :lxs bad,l’)’ and this fact implies concentration of all t}le
4 etev;a ir: nggeayss under evaporation and absence of rain.  We have thus to deal with ahqqme
. S af wart.)er-sonrce which, as has been long known, receives its supply from a foul gathering
:::fa:e is liable to pollution from inflax of foul drainage at B:ngal(;:'el,) ll::; 891?;;1:: glmps;lﬁ:s
s % s A B 2
ing li tration by drying up, and the margins in all proba yield
‘s):::eg ;::::;&?):: l:tzzetl;ix;a same t;sirm:?m Bat, bBSidei {slhe itlalnger rem;ltmsg from déy;l;% ailp of ;:::
i i i , urgeon- Madd
tank, a fall of rain may increase the amount o th in the water, for ity g
. - ses of enteric fever, out of thirty, admitted to the no stati
;t&m?wilih::csngtiynt}v t(x)lyc:nd August, when much impurity was washed by the monsoon rains
i:t? 11;he Ulsoor tank, while organic decomposition was rapid and offensive in all low-lying
localities. v
j - has been
lad to learn that the whole subject of the water-supply of troops »
und 14&6323::;%: and that several projects have been brought forward, but we should be
mllade ;o learn within what time the Ulsoor tank and its surroundings are to be finally .abohshed.
# 15. But the Surgeon-General’s brief remarks raise other very important questions. The
+vil population of Bangalore is that of a large city, and we are told in the present ygar’s report
:::lla‘gt Ifﬂequem; complaints” have been made about the manner in which the municipal
aathorities perform their sanitary duties in parts near the barracks.
16. In the present report it is also remarked that ©the discharge of the filth from the
in drain of Richmond Town and Shoolay, within 200 yards of the old ncers’ Riding School,
ll?s:‘im robably something to do with the prevalence of the disease amongst the men of the
“ 1231 Lanc%rs.” As there are executive authorities on the spot, it wonld, of course, be
advisable that they should do their work, But what if they neglect to doit? Are the troops
wnffer on this account ? And would it not be better to make such changes in the law or
t’om::tice as would ensure that the part of this town near the barracks should be kept clean and
Ic:t.hervvise in good sanitary condition ? . et :
17. The following statement by the Surgeon-General regarding _Secunderabafi throws
Light at least on febrile disease causes ‘there. He says, “ The main defects at Secunder-
“};t:; arge the want of trees to check the force of the monsoon winds, and of surface .dra.ms to
:arry off the rain-water. At present this water percolates into the soil and foundation of the
a'y » ’ ’ -1 14l 3
buﬂd%ligx:re foundations are raised above the ground level with free perflation of air between
the ground surface and the barrack floor, this defect of the subsoil is of less importance, but

where the floors are laid without air spaces in malarial climates fever is a necessary result.
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But wet caltivation, with night-soil as a manure, is still carried on at no great distance from
the barracks. As regards surface drainage, the Adjutant-General states that the cost of a
‘eomplete system is prohibitive. But, in the meantime, it may be suggested whether raising the
floors of the barracks in the way suggested would not remove much of the evil.

18. We are glad to learn from the Adjutant-General’s letter that a scheme for the drainage
of Secunderabad town is now under consideration. No complaint appears to have been made
about the water-supply of troops at this station, so that ‘the local causes of fever appear to be

those connected with damp malaria producing subsoil under and around barracks, and probably
emanations from wet sewage culture.

19. In this and indeed in all cases probably the effect of foul unhealthy bazaars and hounses
visited by the troops must not be overlooked. The subject is dwelt on by Medical Officers at

stations, and the remedy is a long known one, viz., keeping the outskirts of stations free from
disease causes.

20. The fifteen cases and three deaths from enterie fever at Kamptee have led to the follow-
ing expression of opinion as to the cause by the Surgeon-Major :—*“ In my opinion the probahle
cause of the disease is the lafrines. The men will not carry out the dry-earth system properly.

-1 have constantly noticed a faecal smell in the neighbourhood of these buildings. All the cases

- of enteric fever were admitted to hospital during the rainy season, when there is a very damp and

close condition of the atmosphere which produces rapid putrefaction and fermentation. The
latrines are cleared out morning and evening, and I think it very probable that a man visiting
the latrines early in the morning before the pans are cleared out would run the risk of contract-
ing enteric fever.” The large amount of enteric fever at Lucknow had previously been attri-
buted to this state of the latrines as a probable cause by the Deputy Surgeon-General.

21. Tt is an old sanitary proverb that * all smell indicates disease and loss of money.”
Where badly managed latrines and filth are the causes of smell, the first part of the proverb
will always hold good, and the second also if the profitable application of manure be neglected.
‘We have here instances of two stations having latrines on what is called the dry-earth system,
while it is not so. Sewage emanations are the result, and we may rest assured that these are
active as disease causes beyond the limits of perceptible odour, and then we have enteric fever
among the troops ; and as to the remedy, the Adjutant-General states that additional sweepers
are required to go round and put dry earth in the pans after use by the men. We have had
the subject so often before us that it seems scarcely necessary to restate the principles involved
in the dry-earth system, but the practical remedy suggested by the Adjutant-General is the
only one unless a suitable mechanism be provided in each seat. We may, however, report
what has been said year after year since the report of the Royal Commission, that in such
climates as exist in India there is no safety where there is sewage odour. This, and not the
occurrence of enteric fever cases, is the real mark of danger, and whoever is charged with
sanitary inspecting work should report on it again and again until the evil is dealt with.

22. The only other disease requiring notice is hepatitis, the mortality from which is
differently stated in the reports and in Dr. Stephen’s statistics. We have adopted the number
of twenty-two deaths given in the statistics as the finally corrected one. Of these twenty-two
deaths it is important to remark that nine took place at Secunderabad ; but we have no recent
account of the causes.

23. The account given of the general sanitary condition of stations does not call for remark,
as there seems every disposition to render the barracks and stations healthy, and indeed the
low death and in efficiency rates of 1884 show how much good work has been done. ‘I'here

are, nevertheless, exceptional cases where sanitary improvement is needed, and we shall confine
our recommendations to these.

1st, The proposed new water-supply for Bangalore should be pressed forwards as quickly
as possible, and authority should be brought to bear on the municipality to make
them keep all that part of the town nearest the barracks in the best practicable
sanitary condition,
2nd. It cannot be said that Secunderabad is as healthy as it ought to be. What
appears to be required is the town drainage, regulation of wet culture, and in
some way protecting ground floors from subsoil damp. Probably partial subsoil
drainage around the barracks would be of use, or raising the floors. We would
further suggest that some account of the reasons why so many men die there of
- liver disease should be forthcoming. Tree planting, if carried out so as not to
interfere with ventilation, would, no doubt, be an advantage.

3rd. As regards the latrine details at Kamptee, the remedy is obvious, but we must state

that neither at Kamptee nor anywhere else onght such a state of latrine accoms
modation to be permitted,

Bth June 1886.
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To the Adjutant-General, with
»»  Quarter Master General,

=, Sanitsr'kaommissioner,

,,  Public

Chief to para. 2 of the

- (True Extract.)

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

Secretary to Government.

8 :;;Ex‘u of the memorandum.

12 copies of the memorandum.. ‘
»  Surgeon-General, Her Majesty’s Forces, Madras, with 15 copies of the memorandum..
»  Surgeon-General with the Government of Madras, with 20

with 2 copies of the memorandum.

partment, with 10 copies cf the memorandum.

»  Public Works Department.

Exd. E. C. Shunker.

copies of the memorandum.
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G.0., dated 5th October 1883, Nos. 2794-95 W -
R » 13th June 1884, Nos. 1473-74 W.
4 s» 25th July 1884, No. 1814 W.
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Reap—also the following papers :—

B e A

G.O., dated 23rd February 1885, No. 427 W., Public Works.

Read—the following letter from Colonel H. L. PREN DERGAST, R.E,,
tending Engineer, V Circle, to the Chief Engineer, Public Works
dated Madras, 19th January 1885, No. 3900 :—

i
|
x
I Superin-
|
|
‘ i I have the honor to forward Captain Romilly’s report on the supply of water
|
i

Department,

for the European troops at Bangalore, as called for in G.0., No.. 1478 W.,, dated the
13th June 1884.

Captain Romilly has taken up thoroughly the investigation of the different
schemes, and gives the cost of them in an abstract statement in appendix Y. There
are added, at foot of the table, the annual maintenance charges

for the three projects

i A, B and C.
o 2. The object in view is to have really good water supplied to the barracks ; and,
. ﬁ ’/ s, % () { ' iy N in my opinion, this object can only be attained by distillation. By this process the
: - e L (F21e 32 ey __ . ’ water obtained from any source available is supposed to become perfectly pure ; and
: AUGUST. | 1t will be most convenient to make use of the Halsur tank

water, with condensers at
_ v i the rock, new cisterns at the rock for drinking water, to be conveyed by new mains
lee ~ & 7/ A Nos. 95-96. 5 to the barracks, and with arrangements for pumping water direct from the Dhobjes’

Wells to the service cisterns at the barracks, to be used for other purposes than

i drinking.
l ( St :(/ ¥ i ‘f ¥ This scheme is described in paragraphs 23 to 35 of Captain Romilly’s report.
i &, 1,67,000, is a good deal less than

that of pumping filtered water from Agaram tank, Rs. 2,90,000 ; but there will be a

much higher annual expenditure, which, with interest and depreciation of stock, is
estimated at Rs. 84,600,

3. The objections urged in the Military Department are ente
and consist in condemning the use of the water in the Halsur t
conveyance of ablution water through the same pipes as the
* : showing the danger of depending on a single condensing appar
1 fall back upon in case of accident.
7_ These okjections appear to me to be fully met by the proposals to have
d -

1
! The first cost of providing distilled water, Rs.
|

red in appendix R,
ank, in deprecating the
drinking water, and in
atus, with no source to

a separate
main-pipe for the pure drinking water, to use the water of the Halsur tank only after
I . ; , condensation, and to have a double condensing apparatus, so that there will be no
,’ S. ) \ P : b failure iq the delivery of pure water, even if the machinery in use were to be disabled
: £> _Z Cen {..f(( sanitary—nept)rts and Returns: ‘ temporarily.
i B Bahitary Cons 4. The engine now at work at the Dhobies’ Wells is an expensive one in fuel,
“ - A, .. Memorandum by the Army Sanitary : ; It is in good order, and is saleable. The rock engine is old and liable to break down.,
mission on the Health Returns of British Troops ‘ ks ialid d i h ¥ :
in the Madras Command for 1884, communicated | Her.xce 1t is desirable to get rid of the two old engines, and to provide a pair of
“ E 013 PRRETR ; to His Excellency the Commander-in-Chief and \ new engines, each of 12-horse power, to be placed at the Dhobies’ Wells, and to pump
» the Surgeon-General, Her Majesty’s Forces. e the water to the cisterns at the barracks,
( Zt&«/ . W

. v
k. i g L R o L o L et j ’ p e
A by o
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To obviate the risk of a failure of water in the wells, it is proposed that there should
be filter beds of sufficient capacity toallow of the tank water being filtered-and pumped
up to the service cisterns at the barracks. A

The present small pure water cistern is not largg enough to allow of sufficient
water being pumped up ; and it is proposed to utilize this cistern as an additional filter
to let out water by gravitation to a new pure water cistern at the wells.

5. The condensing station is intended to be upon the Halsur rock ; and it is
expected that the Engine house on the rock will, with slight alterations, hold the
condensing machinery ; a plan of the building has in the mean time been sent to London,
and the Normandy Company have been asked if there is sufficient accommodation.

A condenser producing nominally 9,000 gallons, but working up to 12,000
gallons, will in six days provide water sufficient for eight days’ consumption ; and it is
proposed that there should be two complete condensers so as to provide against an
accident happening to one.

Captain Romilly shows in paragraph 31 that it will be advantageous not to pump
the condensed water over a stand-pipe at the rock but to place cisterns on the rock
for the condensed water to gravitate to stand-cocks at the barracks. A lower pair of
cisterns will each hold a day’s supply for the Royal Horse Artillery, the Royal
Artillery and the Cavalry, while an upper pair of cisterns will have command
sufficient to give each a day’s supply to the Infantry barracks.

The main pipes from the cisterns at different levels will be kept distinet for the
delivery of water to the stand-cocks at the Agaram and at the Parade barracks. As a
further precaution for maintaining the purity of the water, the estimate provides for
iron water-carts, to take the place of the leathern buckets that are now in ordinary use
for carrying water about the barracks.

-+ 6. The scheme would be more complete if the improvements to the Halsur tank

were combined with it in part of the project C. The condition of the tank would be

much improved by completely diverting the town drainage, filtering the northern

drainage, and bringing in a fresh supply of water from a better gathering ground.
The additional cost through would be as given in paragraph 53:—

RS.
New channel masonry works, compensation ... e e 26,130
Improvements to tank ... —e 83,730
Add for contingencies ... o s 112,990

Total ... 62,850

and as the condensing system is not affected by the natural quality of the water, the
improvement of the Halsur tank will not be for the benefit of the British troops.

The advantages of a better supply of water would be felt chiefly by the eivil
population of Bangalore ; but I fear the municipality would not consent to pay even a
half share of the expenditure.

Order—dated 23rd February 1885, No. 427 W., Public Works.

The above papers will, in the first instance, be referred to the Sanitary Commis-
sioner, Madras, for an expression of his opinions, and will then be forwarded for the
remarks of His Excellency the Commander-in-Chief, who will be requested to return
them to the Secretary to Government, Public Works Department, with a view to
examination in detail and final orders by Government,

(True Extract.)

(Signed)  J. SHAW-STEWART, Colonel, R.E.,
Secretary to Government, P, W.D.

From the Resident in Mysore, dated 14th March 1885, No. 2456/1280.
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From Deputy Surgeon-General G. BIDIE, a.8., ¢.1E., Sanitary Commissioner for
Madras, to the Secretary to Government, Public Works Department, dated
Madras, 15th April 1885, No. 414.

In returning the correspondence* regarding the Bangalore water-supply, referred
under G.O., No. 427, of 25rd February
* L. Report by Captain F. J. Romilly, R.E. 1885, T have the honor to submit the

2. Letter from the Superintending Engiueer, following remarks to the Right Honorable
V Circle, No. 3900, dated 19th January the Governor in Council
1885. :

3. Note by Under Secretary to Government, 2. In dealing with this question it
Public Works Department, dated 19th appears to me that, in restricting inquiries
February 1885. to the requirements of the troops, a some-

what narrow view has been taken of the
necessities of the station. A large civil population has been allowed to settle down
in the centre of the cantonment, and to outgrow the available water-supply and
pollute its sources. These conditions are no doubt greatly to be regretted, but from
a sanitary point of view they cannot be ignored. If the bazaar population be con-
stantly exposed to epidemic and other disease from ins anitary conditions, all our
precautions to protect the health of the troops will be rendered more or less nugatory.
I would therefore suggest that steps be taken to move the municipality of Bangalore
to adopt some contemporaneous measure to seeure for the inhabitants generally,
independent of the troops, a sufficient supply of fairly good water. It appears to me
that this might be obtained by adopting Colonel Mullins’ scheme, with the additions
" proposed by Captain Romilly + for exelu-
t See paragraph 37 of his report, and clause 2, ding the whole of the foul sewage of
paragraph 51, of Colonel Mullins’ report.  the town from the Halsur tank, and for
bringing into it the drainage of a tract of
open cultivated ground to the eastward of Bangalore. The supply thus obtained
would not perhaps be unimpeachable, but it would be greatly superior to the existing
one. The cost of these improvements is estimated at close on Rs, 30,000, which would
not certainly be a heavy tax on a population of 81,810; and I have hopes that if the
maftter were placed fairly before the townspeople, they would not grudge so moderate
an outlay for such an important purpose.

3. Of the schemes suggested by Colonel Mullins and worked out by Captain
Romilly for securing an improved water-supply for the troops, it appears to me that
the proposal to use condensed water is, all things considered, the best.

4. The Agaram tank, which is mentioned as a possible source, receives the
drainage of four villages, and although the sewage of two of these could be diverted,
that of the remaining two could not be excluded. The proximity of native villages
to the reservoir would also be objectionable, as it is almost impossible, under such
circumstances, to prevent bathing, washing of clothing and cattle, and other objection-
able practices. Captain Romilly puts the whole case very clearly when he says * there
can be no doubt that the Agaram tank water is liable to dangerous contamination,
and if adopted as the future reservoir for the troops, it is urged that the source of
supply must not be accepted as, or expected to be, pure.”’ Looking also at the
chemical analyses of the water, they are not, so far as such results give warning of
danger, of a satisfactory nature.

9. As regards the scheme for improving the Halsur tank and utilising the existing
system with certain additions and modifications, there can be no doubt that, although
calculated to effect a great improvement in the quality of the water, it is not such as
can be recommended where the health of a large body of European troops is concerned,
as they are much more sensitive to the effects of water of inferior quality than natives
appear to be. : E

6. As stated by Colonel Mullins, it is nearly certain that water of perfectly
satisfactory quality could be obtained at Bangalore only by distillations.” It is
proposed, therefore, to use Normandy’s condensing apparafus, and to have, in case of
a break-down, two sets, each capable of producing 9,000 gallons in 24 hours. The
water for distillation is, according to Captain Romilly’s modification of the scheme, to
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be drawn from the Halsur tank, and supplied to the troops for drinking and cooking
purposes through a distinct series of cisterns, pipes and stand-cocks, at the rate of
" 3 gallons per head daily. Water for other purposes is to be drawn from the Dhobies’
Wells, which yield a tolerably pure supply, and distributed through a separate system
of pipes. These arrangements seem to meet the wants of the case. As pointed out
by His Excellency the Commander-in-Chief, it is no doubt undesirable to have two
qualities of water, the one potable and the other doubtful, supplied to barracks ; but
it is to be hoped that, by a careful arrangement of stand-cocks and other precautions,
the anticipated risks may be nullified. I have therefore no hesitation in recom.
mending the adoption of the scheme for the supply of water by N ormandy’s apparatus.

From Brigadier-General R. C. STEWART, Quartermaster-General, to the
Secretary to Government, Public Works Department, dated Ootacamund,
2nd May 1885, No. 970 B.

In returning the documents received with your No. 10 E., of 17th April 1885,
on the subject of the water-supply for Bangalore, which were forwarded for the
remarks of the Commander-in-Chief, I am desired to say that, after full consideration
of the three schemes which are adverted to in the above papers, Sir Frederick Roberts
prefers project B, or that for retaining the present system, and providing for a separate
service of water for drinking and culinary purposes by condensation.

2. The difficulty of inducing people to make invariable use of pure water when
another and less wholesome supply is equally at hand, renders objectionable any
system which comprises two sources, but the difficulty of securing water of sufficient
quantity and of adequate purity at Bangalore is so great that His Excellency thinks
it best to accept project B, provided that at the same time the conservation of the

Halsur tank will be taken in hand by Government and the catchment area increased.

3. The cost of these improvements, as stated by Dr. Bidie, would be about
Rs. 30,000, and taking into consideration the benefit that would accrue therefrom to
the civil population of Bangalore, it would, in the Commander-in-Chief's opinion, be
reasonable to expect the municipality to bear the cost of them, or at all events of a
portion of them. Should the municipality not be prepared to accept the obligation,
then it is hoped that Government will bear the whole expense, for unless these
improvements be carried out, the water of the Halsur tank can never be satisfactory.

From A.H.T. MARTINDALE, Esq., Assistant to the Resident in Mysore, to the
Secretary to the Government of Madras, Public Works Department, dated
Bangalore, 23rd May 1885, No. 477/236.

In continuation of this office letter, No. 2456/1280, dated 14th March 1885, 1
am directed to forward copy of letter,
number and date as per margin, from the
President, Municipal Commission, Civil
and Military Station of Bangalore, asking to be furnished with the plans of the
recently selected gathering grounds in connection with the late Captain Romilly’s
scheme for the improvement of the Halsur tank.

2. I'am to request that the plans in question may be forwarded to this office if
they are available.

No. 286, dated 13th May 1885,

From Colonel J. SHAW-STEWART, R.E., Secretary to the Government of
Madras, Public Works Department, to the Resident in Mysore, dated 2nd
June 1885, No. 173 E,

With reference to your letter, No. 477/236, of 23rd ultimo, I have the honor to
forward, for communication to the President of the Bangalore Municipality, the plans
prepared by Captain Romilly for adding to the gathering grounds of the Halsur tank
and lmproying the quality of its supply, s ; i
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2. At the same time T am directed to forward copies of letters from the Quarter-
master-General and the Sanitary Commissioner for Madras, in which are recorded the
opinions of His Excellency the Commander-in-Chief and of the Sanitary Commissioner
on the alternative schemes for improving the water-supply to the British troops at
Bangalore. :

3. You will observe therefrom that, whilst supporting the project for the distilla-
tion of the drinking water to be drawn, as at present, from the Halsur tank for the
use of the garrison, both the Military and Sanitary authorities strongly advocate the
contemporaneous adoption of the measures proposed in Captain Romilly’s project C for
adding to the supply available for the civil population of the cantonment, excluding
foul sewage from the tank, and improving its conservancy.

4. The estimates for these improvements amount to Rs. 59,860 (not to Rs. 30,000
only as stated by Dr. Bidie), and I am to inquire whether, in view of the decided
benefits that will be conferred thereby on the general public of Bangalore, the
municipality are prepared to contribute towards the cost of same, and if so, to what

_extent.

From Major J. H. NEWILL, Assistant to the Resident in Mysore, to the
Secretary to the Government of Madras, Public Works Department, dated
Bangalore, 6th November 1885, No. 2172/70.

With reference to correspondence ending with your No. 178 E., dated June 2nd,
1885, I have the honor, under instruc-

1, Note, dated 6th July 1885, on the Halsur tions from the Officiating Resident, to
tﬁuilfs, by Captain C. H. M. Kensington, forward a copy of further papers, as

H. ] ) noted on the margin, relative to adding

2. Letter, No. 943/44, dated 15th July 1885, t0 o 43 . gathering grounds of the Halsur
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3. Letter, No. 838, dated 27th July 1885, from Water-supply.
the President,S Municipal Commission, Civil 9. The municipal commissioners
g Mikitazy Giation. having agreed to deepeni he L
315 A = greed pening t e Lower
4. Letter, No. 1193/53, dated 3rd August 1885, tank, and Seini i mate itz st onst

to the President, Municipal Commission, i ;
Givll anrflsillif;y St;?;,c;?a ST 2 ol 10,000 and to the purchase of the

5. Demi-official letter, dated 27th August 1885, Jevanhully tank, the work of excavation
frem Mr. McLaughlin. was begun early in August and was
6. Letter, No. 1468/70,. dated 3rd. .September actively carried on till the heavy fall of
1885, to the President, Municipal Com- yain in the latter part of September stop-

mission. - p -
g et p pedit. In all some 84,000 cubic yards
7. Notification by the President, No. 12, dated of earth have, at a cost of Rs, 5,546-1 1-4,

11th September 1885
8. Letter, l\Fo. 1173, dated 25th September been removed from the bed of the Lower

1885, from the President, Municipal Com- tank to form an island and an embankment
miission, with enclosures, on the eastern side, which are now being
laid out as ornamental grounds; 1,450
lineal yards of hedge have been planted ; 8,000 square yards of embankment have been
sectioned and turfed ; two culverts have been lengthened, and some minor works
have been completed. The constant rain of the last six weeks has so raised the level
of the water in the Lower tank that it is impossible at present to undertake work on
the weir. The necessary notification has been given for acquiring the Jevanhully
tank. This, when it comes into the possession of the municipality, will constitute a
valuable reservoir. The result of what has been done is to lessen, in the Lower tank,
the area exposed to evaporation, and to increase the capacity. As the level in the
Lower tank sinks, the Upper tank will be drawn upon to supply what is wanting, and
80 long as the water in the Jevanhully tank admits of so doing, the Upper tank will
be similarly replenished from it.
3. With his letter, No. 3150, dated September 22nd, which forms an enclosure to
No. 1173, dated September 25th, 1885, from the President of the Civil and Military
Station to my address, Colonel Burton, the Executive Engineer of the Presidency
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Division, who is also a municipal commissioner for Bangalore, and who has taken -

great interest in the work of improving the Halsur tank, has forwarded estimates
involving a total expenditure of Rs. 21,500. Of this sum, Rs. 5,546-11-4 had, as shown
above, been spent up to the date of his letter from Municipal funds. In his letter,
No. 838, dated July 27th, 1885, to my address, the President of the Civil and Military
Station has communicated the expectation of the municipal commissioners that the
Madras Government will bear its share in the undertaking. As the commissioners
have contributed so generously, I trust that their action may now be liberally supported
by His Excellency the Governor in Council, and I would express the hope that a
similar sum of Rs. 10,000 may be put at our disposal to help in the completion of the
work, Independently of that amount already subscribed by the commissioners, there
will devolve on them the further cost of compensation for the Jevauhully tank and for
raising the waste weir of the Lower Halsur tank. Hence the necessity for a large
measure of assistance from outside.

4. The most important - feature of Captain Romilly’s scheme for improving the
quality of the water in the Halsur tanks was to abandon the present catchment area on

the west, which is mainly covered by the cantonment bazaar, and to substitute, as the*

gathering ground, a tract of high and sloping land to the east which belongs almost,
if not entirely, to the Mysore Government. Mr. Girdlestone visited this locality some
weeks ago, in company with Colonel LeMessurier, R.E., Colonel Burton, R.E., Major
Bowen, R.E., Mr. McLaughlin, C.E., and Major Maltby. The last-named officer is
the President of the Municipal Commission, Civil and Military Station of Bangalore.
The general opinion was that the proposed avea for catchment is larger, and that its soil
is more holding in its nature than are the area and the soil of the reservoir constructed
by Colonel Sankey on the Tumkur road for the use of Bangalore ; that for the contour
channels sharper gradients than those recommended by Captain Romilly are desirable
80 as to ensure the prompt and efficient passage into the Halsur tanks of even slight
rainfall ; that if the land were taken up its cleanliness would have to be secured, as in
the case of the English War Officers’ Fortification Act, by reserving to the municipal
commissioners the right of clearing trees, of preventing the erection of new buildings
or a change in existing levels, and of forbidding the construction of unauthorized water
channels. Conservancy powers would also have to be obtained over villages now in
the area. At present there is sewage forming on fields within the area. Were this
practice deemed prejudicial (there was a difference of opinion on this subject amongst
those who accompanied Mr. Girdlestone to the spot), the municipality’s sale of sewage
to this tract would need to be discontinued and disallowed.

9. There does not seem to the Officiating Resident any likelihood that the
municipal commissioners would contribute towards the cost of the proposed new
catchment area; and in the event of opposition, Mr. Girdlestone would not, under
existing circumstances, feel justified in using his influence to overcome their objections.
As at present advised, he himself is not prepared to acquiesce in the belief that the
proposed scheme would result in water for the garrison much mare pure than that now
supplied. The municipal commissiorers entertain grave doubts as to the value of
contour channels for supplying reservoirs ; and at any rate they have for the moment
before their eyes the failure of Colonel Sankey’s scheme on the Tumkur road, which
depended to a large extent on this source of supply. They also urge that the water-
supply, as it now exists, is acceptable to the townspeople and not unhealthy in its
effects ; and consequently that as their first care should be for the townspeople, they
would not be justified in sharing an expenditure the necessity of which has not been
proved to their satisfaction. From this it follows that if the Madras Government
still regards this part of Captain Romilly’s proposals as imperative, it will rest with
itself to provide the funds required for its accomplishment. It seems desirable that
if the scheme is undertaken, the supply from the western side should mot be cut off
till the success of the new undertaking has been fully established.

6. I am to take this.opportunity of intimating that much attention has been paid
of late to the question of purifying and maintaining pure in its passage to the Halsur
tanks the water which runs thither from the western side. Within the gathering
ground on the west there is much cultivated land. This it is practically impossible,
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owing to the prohibitive cost of compensation, to throw out of cultivation. But
scavenging is systematically carried out, and patrolling frequent in all places of public
resort. It having been found that on the occasion of heavy rain in the cantonment
bazaar the main drain overflowed into the main sewer, the dividing wall between them
has been raised so as to prevent this evil. The nuisance caused by the pollution of
ground in and about the tanneries and potteries has been stopped. New sites,
beyond the limits of the catchment area, for small-pox and cholera camps, are being
sought. The question of allowing the Hindu burial-ground to be still used has been
referred for the opinions of the Officer Commanding the Division and of the chief
Medical authorities in Bangalore. If their opinions are unfavorable, the Officiating
Resident will use his influence to put an end to such use. For the protection of the
Halsur tanks eight watchmen have been appointed at a cost to the municipality of
Rs. 56 a month. ~ Should there be any other practical safegnards which the Madras
Government may wish to suggest in the interests of the troops, Mr. Girdlestone will
gladly, on receiving details from you, give consideration to them.

From the Resident in Mysore, dated 17th November 1885, No. 2293/70.

From Colonel J. SHAW-STEWART, R.E., Secretary to the Government of
Madras, Public Works Department, to the Resident in Mysore, dated

8th January 1886, No. 68 W.
In reply to your Assistant’s letter, No. 2172-70, dated 6th November 1885, T am
directed to state that, after full and careful consideration, and taking into account the
recommendations made by Sir Frederick Roberts and the Sanitary Commissioner, the
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Government of Madras feel convinced that the most appropriate method of securing a

pure water-supply for the troops and civil population of Bangalore is to adopt the
proposals made by the late Captain Romilly as set forth in his project B, with the
addition of the first seven of the estimates which compose project C.

2. The cost of project B is estimated at Rs. 1,67,000; and that portion of
project C that it is proposed to carry out, at Rs. 59,860 ; or a total expenditure of
Rs. 2,26,860. In this connection I am to say that the Government of Madras note
that the municipal commissioners of Bangalore are unwilling to contribute any sum
towards the cost of taking up a new catchment area to the east of the Halsur tank,
But it is hoped that they will raise no objection to this much-needed improvement
being carried out by Government. The two items to which the consent of the
municipal commission is requisite are—

(1) Diversion of the town drainage, and

(7) New supply-channel and compensation,
and I am to solicit that the matter may be laid before the municipal commissioners as
early as practicable, and that you will move the commissioners to accord their consent
to the scheme.

3. In view of the heavy expenditure that will be incurred should it be finally
decided to carry out the works above mentioned, the Government of Madras regret
that they are unable to contribute towards the estimate of Rs. 21,500 for work in
connection with the tank which the municipal eommissioners have taken in hand ;

but the Government will be prepared to pay a moiety of the sum expended by the.

commission on works which will render any of the items from 1 to 7 of project C
unnecessary. ;

4. Adverting to the concluding portion of paragraph 5 of your letter under reply,
I am authorized to give the assurance that the Halsur tank supply from the western
side shall not be cut off until the success of the new gathering ground to the east
shall have been fully established.

9. The enclosures received with your letter are herewith returned, and in conclu-
sion I am directed to solicit that the early consent of the Government of Mysore and
of the municipal commissioners to the scheme for taking up a new catchment area
to the east of the Halsur tank may be obtained and communicated, in view to the
proposal being submitted for the final sanction of the Government of India.
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- G.0,, dated 1st June 1886, No. 1386 W., Public Works.

Read—the following letter from Major E. A, FRASER, Assistant to the Resident in
- Mysore, to the Secretary to the Government of Madras, Public Works

Department, dated Bangalore, 15th April 1886, No. 1022/705 :—

With reference to letter, No. 829 C., dated 1st March 1886, from your office,
requesting an early reply to letter,
Letter, No. 2194, dated 9th March 1886, from N, 68 W., of the 8th January 1586,

m%&?’sggﬁiﬁgﬁﬁm’ Rivil regarding the proposed improvements to
Letter, No. 902/705, dated 7th April 1886, to the Bangalore water-supply, I am directed

the Chief Secretary to the Dewan of Mysore, to forward, for information, a copy of the
- correspondence mnoted on the margin

which has passed on the subject.

—

En~crosures.

From Major E. P. MALTBY, President, Municipal C’ommissiou, Civil and Military Station,
Bsagéga%})re,;og the Assistant to the Resident in Mysore, dated Bangalore, 9th March
1886, No. 2194.

I have the honor to acknowledge the receipt of your letter, No. 396/70, dated 23rd ultimo»
forwarding copies of letter, No. 2172/70, dated 6th November 1885, from the Assistant to the

Resident, to the Secretary to the Government of Madras, Public Works Department, and letter,

No. 68 W., dated sth January 1886, to the Resident in Mysore.

2. In reply, I have to state that as the Government of Madras is willing {o bear all the
expense of bringing water into the Halsur tank by a new channel on the east, and as that
Government gives an assurance that the bazaar drainage which now enters the tank from the
west  shall not be cut off until the success of the new gathering ground to the east shall have
been fully established,” the municipal commissioners now raise no objection to the proposed
improvement to the Halsur tank.

3. The commissioners were afraid that the present supply (which, indifferent as it is, is still
better than none) would be cut off before it was proved that water could be brought in in sufficient
quantity from the east.

4. Having now the assurance of the Madras Government that such shall not be done, they
will be very glad to see the work put in hand.

e

From J. H. NEWILL, Esq., Assistant to the Resident in Mysore, to the Chief Secretary to the
Dewan of Mysore, dated Bangalore, 7th April 1886, No. 902/705.

Iam directed to forward a copy of the correspondence noted on the margin regarding

lmprovements to the
No. 2172/70, dated 6th November 1885, to the Secretary to the Government of Madras, Jlalsur tank and to
Public Works Department, with enclosures (to be returned). 2
No. 68 W., dated 8th January 1886, from the Secretary to the Government of Madras, ©Xpress ' tb_e hope of
Public Works Department. the Oﬂicmhng Resident
No. 2194, dated 9th March 1886, from the President, Municipal Commission, Civil and that the Government
Military Station of Bangalore. . .
of His Highness the

Maharaja will give th
subject its most careful consideration and favor him with an early reply. \ sty

e

Read—the following letter from Major E. A. FRASER, Assistant to the Resident in
Mysore, to the Secretary to the Government of Madras, Public Works
Department, dated Bangalore, 22nd May 1886, No. 1430/705 :—

In continuation of letter, No. 1022/705, dated 15th April 1886, from this office,
regarding the proposed improvements to the Halsur tank, I am directed to forward a
copy of letter, No. 1159/60, dated 28th idem, from the Chief Secretary to the Dewan
of Mysore stating that every facility will be afforded by His Highness’ Government
in the matter of ucquiring land for a new catchment area to the east of the tank.
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2. T am to request that you will favor the Officiating Resident with an expression
of your opinion on the considerations urged by the Durbar in paragraph 3 of its letter
above quoted, with regard to certain rights proposed to be reserved to the municipal
commissioners of the civil and military station for the purpose of securing the clean-
liness of the Halsur tank. :

—

ExcrLosure.

From M.R.Ry. R. VIJAYENDRA RAO, Chief Secretary to the Dewan of Mysore, to the
Assistant to the Resident in Mysore, dated Ootacamund, 28th April 1886, No. 1159/60).

I am directed to acknowledge the receipt of your letter, No. 902/705, of the 7th instant, on
the subject of the Halsur tank improvements, and inviting the consideration of His Highness
the Maharaja’s Government thereto.

2. It would appear from the correspondence that the Government of Mysore has no direct
concern with the project under reference, beyond that connected with the acquisition by the
British Government of the land to be taken up for the proposed channel to the east of the Halsur
tank, which channel will, for the greater part of its course, run through the territory of His
Highness, and in regard to this I am desired by the Dewan to say that every facility will be
afforded by His Highness’ Government for the {ransfer of the land on reasonable terms.

3. I 'am to invite attention, however, to paragraph 4 of your letter, No. 2172/70, of 6th
November 1885, to the Secretary to the Government of Madras, Public Works Department,
where it is proposed to reserve to the cantonment municipal commissioners the rights of clear-
ing trees over the catchment area drained by the channel, of preventing the erection of new,
buildings or “a change of existing levels,” and of forbidding the construction of unauthorized
water-channels. Further, conservancy powers over the villages in this area are to be vested in
the commissioners and apparently the manuring of fields is to be prohibited. This proposal
involving, as it does, the abrogation of immemorisl occupancy rights may, the Dewan appre-
hends, complicate the question considerably ; and I am to request the favor of a reconsideration
of the necessity for conferring on the cantonment municipality powers to this extent over lands
outside their jurisdiction. His Highness’ Government fully recognizes the desirability of improv-
ing the water-supply of the Bangalore cantonment; and will gladly facilitate the furtherance
of any scheme to that effect, but they desire to point out that interference with the rights of
land-holders outside the municipal limits should, if possible, be avoided. Extensive powers, such
as those indicated above, would probably necessitate the throwing out of cultivation of a large
area of land, and the payment of compensation far in excess of what was contemplated by the
projectors of this contour channel.

———

Read—the following letter from Major E. A. FRASER, Assistunt to the Resident in
Mysore, to the Secretary to the Government of Madras, Public Works
Department, dated Bangalore, 21st May 1886, No. 1418/3495 :—

I am directed to forward, for your information, a copy of the Officiating Resident’s
Minute on the water-supply of Bangalore.

—

ExcLosure.
Minute by the Officiating Resident on the Water-supply of Bangalore.

The object of various measures to which the attention of this Residency has been given
during the past fourteen months has been to increase the water-supply of Bangalore and to
improve the quality of the water.

2. To this end the bed of the Shoolay tank was deepened and the weir and the embankment
which surrounds it were raised in the spring of 1885, the result being that an additional depth of
two and a half feet was secured over the whole reservoir. The cost of the work was Rs. 7,200,
There still remains the work of enlarging the catchment area of this tank and that at Hakitiman-
halli, where more water is much required. The outlay on this account is estimated at Rs, 4,000,
of which Rs. 1,000 bave been entered in the present year's budget, and will be sanctioned, for a
feeder on the side of Trinity Church.

3. During August and September 1885 about 35,000 cubic yards of earth were dug out from
the bed of the Lower Halsur tank, on the northern and eastern sides, at a cost of about Rs. 5,600,
and were formed into an island and an embankment on the eastern side, which are being laid out as
ornamental grounds, In the conduct of all this work the help received from Colonel Burton, R.E.,
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was very valuable. The total sum voted by the municipality of the civil and military station
for the improvement of this tank is Rs. 10,000. Since the end of last September the progress of
excavation, and the raising of the waste weir, which was a part of the general scheme, have been
stopped, owing to the high level of water in the reservoir caused by the autumnal rain. It is
very desirable that both works should be taken in hand again whenever circumstances admit.
Here, as elsewhere, it is of great importance to increase the capacity of the reservoir. For want
of a higher waste weir much water ran off and was lost last October.

4. In connection with this particular supply, the municipal commissioners have exercised a
wise forethought in acquiring the Jevanhully tank. The cost of this has amounted to Rs. 6,675.
The tank will serve as a valuable feeder to the Upper Halsur tank. :

5. The result of what has been done at Halsur isto lessen in the Lower tank the area exposed
to evaporation, and to increase the capacity. As the level in the Lower tank sinks, the Upper
tank 1s drawn upon at once to supply the deficiency, and so long as there is water in the
Jevanhully tank, the Upper tank will similarly be replenished from it. The chief loss of water,
in an extensive but comparatively shallow reservoir, such as the Lower Halsur tank, is due to
evaporation, not to consumption. The device of preventing evaporation by means of aquatie
foliage has not proved satisfactory in India. Hence the necessity for meeting the difficulty by
restriction of area and corresponding execavation.

6. The Madras Government has a separate project under consideration, whereby, at a cost of
about 2} lakhs of rupees, it would fill the Lower Halsur tank entirely from a new catchment area
on the east side of the tank. The undertaking is prompted by the wish to afford the European
soldiers, who are entirely dependent on the Halsur reservoir, purer water than it is believed can,
with the best conditions, be secured under the present system. As the Madras Government is
ready to bear all the expense, and as it has given an assurance that the rain drainage from the
cantonment bazaar, &c., which now enters the tank from the west, shall not be cut off till the
success of the new gathering ground to the east shall have been fully established, the municipal
commissioners of the civil and military station have raised no objection to the proposal. Thev
are averse to sharing the cost, not only because it would be difficult to find the necessary funds,
but also because they do not feel justified in making such a marked change, so long as the water-
supply, as at present it exists, is acceptable to the townspeople and not unhealthy in its effects.
The scheme is now before the Mysore Government, whose consent has been sought to the aliena-
tion of the land involved by it.

7. Much has been done of late to purify, and to maintain pure in its passage to the Halsur

tanks, the water which runs thither from the western side. Within the gathering ground there
is much cultivated land. This it is practically impossible, owing to the prohibitive cost of
compensation, to throw out of cultivation. But scavengering is systematically carried out, and
patrolling frequent in all places of public resort. For the protection of the tanks eight watchmen
have been appointed at a cost to the municipality of Rs. 56 a month. It having been found that
on the occasion of heavy rain in the cantonment bazaar the main drain overflowed into the main
sewer, the dividing wall between them has been raised, o as to prevent this evil, and has
satisfactorily withstood the test of the late sharp storms. The nuisance caused by the pollution
of ground in and about the tanneries and potteries has been much diminished. New sites,
beyond the limits of the catchment area, have been chosen for small-pox and cholera camps, with
special regard to the accommodation of the homeless poor in time of scarcity or famine ; for
experience has proved that the inhabitants of the town are best treated for infectious and
contagious diseases in their own houses. A new site has also been chosen for the Hindu burial-
ground, which it is hoped that the Durbar will concede. In such case the present one will be
closed with as little delay as possible.

8. The supply of water to Miller’s tanks, which is the third of the three great systems cn
which the civil and military station depends, has been facilitated by the construction of a
diversion sluice in Cunningham road to serve tank No. 8. The channel with which such
diversion is connected is one of the principal feeders of the Sampangi tank, which lies for the
most part outside the limits of assigned tract. Consequently, as the Durbar has direct interest in
the matter, it has been suggested that it should be left to the Public Works Department Secretary
of the Mysore Government and to the President of the Civil and Military Station to agree when
the diversion sluice should be used, and that in case of difference, the Resident should settle the
question. This arrangement I hope that the Durbar will acquiesce in.

9. Advantage would be gained, I believe, by deepening all three Miller’s tanks, provided
that the lower soil is tenacious enough to hold water, and provided that there is no risk of setting
free malarious influences if the present hottom be disturbed. Such has not been the result of the
excavations at Shoolay and Halsor. I also think favorably of a scheme advocated by Mr. J. W.
Hayes, municipal commissioner, for the construction of another reservoir below, but in close
vicinity to the Shoolay tank. The configuration of the ground is such that the undertaking is
not likely to be very expensive. Mr. Hayes puts the cost at Rs. 15,000, irrespective of compen-
sation for house-property. Population in this neighbourhood is numerous and apparently on the
increase. Hence the desirability of intercepting and holding water which, as actually happened

o —————
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last year, may otherwise run to waste. In the present year I am afraid there is no prospect of
funds being available for this work. I am also strongly impressed with the necessity of taking
water nearer to the houses of the inhabitants as soon as money can be spared. At present the
distance fo which poor-persons have to go for water, specially those who live in the cantonment
bazaar, is considerable. This improvement may perhaps be best effected by pumping from
existing reservoirs through pipesinto cisterns or open basins at convenient centres. In connection
with it the establishment of drinking fountains and drinking troughs at places of general resort
seems desirable.

10. Not long ago it was represented to me that the water level in the wells of the civil and
military station has been steadily getting lower for some years past. The fall has been variously
attributed to the increased growth of casuarinas, which have a great tendency to absorb moisture,
to a diminution in the rainfall, and to other climatic influences. The subject is, I think, worthy
of investigation. At present the information at disposal is too limited to warrant the assum ption
that the water level in general has sunk, Till this fact has been established it is premature to
speculate on the causes which may be at work.

11. The construction of the low level sluice from Sankey’s reservoir for the benefit of the
city of Bangalore does not in my opinion imperil the interests of the civil and military station.
Colonel Sankey’s main object of continuously supplying the High Ground and neighbourhood
with water having failed, and there being no present means or likelihood of achieving that object,
it would be an act of selfishness to oppose the utilization of such water as can serve the city
under circumstances when the high-level sluice cannot be worked. Apart from this consideration
the city has a claim by reason of the catchment area of the Dharmabudi tank having been
circumscribed by the formation of Sankey’s reservoir. The distribution of the water can always
be determined by the Resident and the Dewan in comsultation It was by mutual agreement
that Miller’s tanks were thus replenished last autumn in a season of exceptional drought. As
no difficulty was then experienced, there is reason for anticipating as satisfactory results in cases
of future necessity. There seems no likelihood of raising the level in Sankey’s reservoir, except
;t il&ordina.te expense, and with risk of taking from the supply of other tanks in the neighbour-

ood.

12. The importance of not allowing present sources of water-supply beyond the limits of the
Assigned Tract to be interfered with for purposes of irrigation or otherwise has been recognised,
and assurances have been given on the part of the Durbar that it will not allow such
interference, and that practically now it stops such interference in all cases which are brought to
its notice. ;

13. There has not been leisure, on the part either of myself or of the engineer officers who
have favored me with their help and advice in the above-mentioned matters of more immediate
importance, to go deeply into the larger consideration of making Bangalore independent of its
present system of tanks and wells. Even the preliminary inquiries involved in such schemes as
that of leading water from Nundidroog and of pumping from the Cauvery would necessitate the
employment of specially qualified professional men at no slight expense. ~That the cost of either
scheme would be very great is beyond doubt. Such cost could only be met by a water-rate on
the population which would be unobjectionable, if it did not exceed the present cost of fetehing
water,Pbut which otherwise might press on a community that believes municipal taxation to be
already quite high emough. Geologists have hitherto declared against the practicability of
Artesian boring. It may be that this process, when more perfected, may solve the difficulty.
Such a measure would be less likely to be hampered by questions of compensation ; it would be
without the risk of intermediate interruption which is attendant on the other two schemes, and
it might be comparatively inexpensive. The deep borings which are now being made at various

oints on the Kolar gold fields may show what volume of water is to be hoped for at specified
evels under known conditions of intervening rock or other material, and may yield information
on other important points. Meanwhile, I think that the municipalities of Bangalore will be wise
il; i-estricting themselves, as regards improvement, to the lines which they have been pursuing
of late.

12th May 1886. (Bigned)  C. E. R. GIRDLESTONE,

e ——

Note by the Secretary to Government, Public Works Department.

In February 1885 the three projects prepared by the late Captain Romilly, R. E,
for improving the water-supply of Bangalore were referred to the Sanitary Commis-
sioner for an expression of his opinion, and, in his No. 414, dated 15th April 1885,
Dr. Bidie approved project B, which provided for drawing the supply from Halsur
tank and distilling the water by means of condensing engines. His Excellency the
Commander-in-Chief also expressed his preference for project B, “ provided that, at
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the same time, the conservation of the Halsur tank will be taken in hand by Govern-
ment and the catchment area increased.” : ‘

In order to carry out the foregoing proviso it was found necessary to adopt the
first seven items of project C, in addition to project B ; and the Resident in Mysore
was informed, in January 1886, that the Government of Madras were convinced that
that was the most appropriate method of securing a pure water-supply for Bangalore.

Of the first seven items of project C, two required the previous assent of the
Government of Mysore, which was accordingly solicited.

The items were—

(1) Diversion of the town drainage.
(2) New supply channel and compensation.

With regard to (1) it was proposed to divert the town drainage from the west of
the Halsur tank, and to draw the supply in future from a new catchment area to the
east of the tank,

The area of the proposed new catchment basin was 2-4 square miles, or 1536

v acres ; and the compensation provided for
Further information regarding the items i1 the estimate was Rs. 2,680 for the
"efe’“%d if"OWﬂl.beRf‘i‘;ﬁ? . P“r;‘tgmphs contour channel, and Rs. 2,635 for 527
3f1;1§ichois a:tﬁne.l‘::d PO TORICh PODY seren. o) land thrown out of cultivation

] under the Kadarampolem tank.

In requesting the approval of the Bangalore' Municipal Commissioners and the
Government of Mysore to the two items above referred to, the Government of Madras
gave the assurance that the supply from the catchment on the west should not be cut
off until the success of the new gathering ground to the east had been fully estab-
lished ; and, on this assurance and on the understanding that the British Government
paid all expenses, the Municipal Commissioners, in March last, stated that they had no
objection to the proposed improvements.

In a communication, dated 28th April 1886, to the Resident in Mysore, the
Government of Mvsore state that every facility will be afforded for the transfer, on
reasonable terms, of the land required for the new catchment area ; but invite attention
to a letter from the Resident, dated 6th November last, in which it was stated that, in
the event of the new catchment area being taken up, its cleanliness would have to be
secured, as in the case of the English War Officer’s Fortification Act, by reserving to
the Municipal Commissioners the right of clearing trees, of preventing the erection of
new buildings or a change in existing levels, and of forbidding the construction of
unauthorised water channels. The Resident further expressed his opinion that con-
servancy powers would have to be obtained over villages situated within the catchment
area, and that, if it were deemed prejudicial, sewage forming on fields within the area
should be stopped. '

The Mysore Government now represent that the prohibition of manuring of fields
would involve the abrogation of immemorial oceupancy rights, and might, it is feared,
complicate the whole question considerably ; they request that the necessity for
- conferring on the cantonment municipality powers to the extent indicated above over
lands outside their jurisdiction may be reconsidered ; and add that, while the Mysore
Government will gladly facilitate any scheme for improving the water-supply of
Bangalore, interference with the rights of land-holders outside the municipal limits
should, if possible, be avoided. Extensive powers, such as those indicated above,
would probably necessitate the throwing out of cultivation of a large area of land, and
the payment of compensation far in excess of what was originally contemplated.

The question now to be decided is whetber the proposed new gathering ground,
lying to the east of the Halsur tank, may be added to the drainage area of the tank
without taking any special precautions for securing its thorough conservancy. The
only alternative appears to be to acquire possession of the land which forms the
proposed new gathering ground, and to throw it permanently out of cultivation ; but
it is to be observed that this alternative course would involve very heavy additional
expenditure,

(Signed)  J. SHAW-STEWART, Colonel, R.E.,

31st May 1886, ; ‘Secretary to Govt., P.W.D.
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Order— dated 1st June 1886, No. 1386 W, Pnbhc Works.
~ These papers, with the note thereon which has been drawn up in this department,

will, in the first instance, be referred to Surgeon-General Bidie, who, with advertence
)

i if anitary Commissioner), will
i dated 15th April 1885, No. 414 (written as Sanitary j >
lt:;hrlesqleet::::i tao favor the %overnmént with his epinion on the point which has lately
been raised. b i it .
i to the Quartermaster-General,* who will
i e b forwardedb: requested to obtain the opi;ﬁon of His

Excellency the Commander-in-Chief, and
to ‘return the papers to the Secretary to

Government in the Public Works Department.
(True Extraet.)

iened J. SHAW-STEWART, Colonel, R.E.
e Secretary’to Govt.: P.W.D.

® Vide his No. 970 B., dated 2nd May 1885.

' _ s ¢
E, Esq., M.B., C.L.E., Acting Surgeon-General with the Governmen
meo? .hz[lz}l]r)a];, to :ge’ Chiet Secr,etary to Gm?ernment, dated Ootacamund, 23rd

June 1886, No, O/191.

i ers referred to me under G.0O., No. 924 C, of 8th June 1886,
I havIc:1 tlt.lit‘lll?t:(r)lrg tt()hgull)ma;fl)it the following remarks on certain P(;m.ts connected with
the proposals for the improvement of the Wau'ar-fsup.p]y f)f Bangalore.

2. The chief point on which my opinion i8 invited is, Whether the p}rlopolseq I?e:w
gather.ino ground, lying to the east of the Halsur tank, may be added.tc; t] te {hralnasﬁ
area of the tank without taking any special precauntions for securing its thoroug

”

conse?:vaFn:gl;l a sanitary point of view it is mo doubt desirable that the gzl.the;lln)lg
round should be thoroughly conserved, but as that end could f)nlly belatt{??e i

tghrowing the whole of the land out of cultivation, I am not prepares t% ac vocgﬁe guﬁ
a measure, inasmuch as the Waltler prior to delivery to the troops is to be purified by

ge in a reservoir and distillation. |

ftoraze 1Inl?ave not inspected the proposed mew gathering g,round, which is sau} to
embrace an area of 2+4 square miles ; but from Colonel”Mullms report (paragralph 34)
‘ hat the soil is of a “light sandy character,” for the most part under dry
e d extensively manured with more or less filthy material collected from
c’:lﬂml::atmﬁi{santhe station, and the bazaars. Such land will undoubtedly contaminate
:hz su?ff;?ze W’ash more or’less, the amount of impurity depen_dmgh tc{ fauconzldin‘lbvle
extent on the weight of the showers and the season at which t-‘ey a A e‘ng‘
shower, occurring shortly after tillage a‘ﬁd thg atpphcatfi;(;n corfo ;;alz:?t :;n‘;?: Sof:;rys : ;e
i ganic matter; but on s attaining ize,
:h: Olsliﬁ:zzblfvazen;oﬁu{g l(:fao comparati.vel’y clean, as growing vegetation :alfhdlyg
disposes of nitrogenous matter in the sm}, and.any of it on thg surf;ce not got rid o
in this way would speedily be converted into mitrates (inorganic matter). il

5. As a precautionary measure, however, I would suggest that arr}:lmgemel?ts e
made for the exclusion from the tank of foul water resultlgg from heavy showers
falling immediately after the manuring of the 'gathermg grounds.

6. If this be done, the only other precautions that seem RECOSEATY PR

(a) The prohibition of any extension of the present cultivated land within the
ing grounds.
(8) Tﬁagg:ﬁ%iﬁogf some arrangement with the Mysore Governn(xient- for thg
surface conservancy of the villages that exist on the px:i)tgcte area, tal‘]
* for the prevention of th?l ereqhtqn of any more buildings except in
ituti those already existing. . .
(¢) Thsatltbitg;g;&?eOirades—such yas tanning—be forbidden on the gathering

ground.
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7. As already stated, I make these suggestions clearly on the understanding that
the water is to be purified prior to use by a Normandy’s condensing apparatus ; and
have only to add, that the supply obtained from the proposed new gathering ground
ought to be much purer than that now deposited in the Halsur tank from the densely
populated and filthy town of Bangalore. '

——

No. 318 D.
Forwarded, with advertence to G.0., No. 1386 W., dated st June 1886, to the
Quartermaster-General, for favor of His Excellency the Commander-in-Chief’s opinion.
2. Copy of a minute, dated 12th May 1886, on the water-supply of Bangalore,

by Mr. Girdlestone, is enclosed for information.

OoracaMunD, (Signed) J. SHAW-STEWART, Colonel, R E.,
30th June 1886. Secretary to Govt., P.W.D,

From Colonel E. FAUNCE, Officiating Quartermaster-General, to the Secretary

to Government, Public Works Department, dated Ootacamund, 24th August
1886, No. 2797 B.

In returning the papers received with G.0., No. 318 D., dated 30th June 1886,
velative to the improvement of the water-sapply at Bangalore, I have the honor, by
order, to state that, although the Commander-in-Chief would prefer the alternative
measure of thoroughly conserving the new gathering ground to the east of the Halsur
tank, by throwing the whole of the land permanently out of cultivation (similar
arrangements being made as regards the old gathering ground of the north feeder) yet,
as the cost of these measures would apparently be prohibitive, and great difficulty
would arise in acquiring the necessary land, His Exeellency accepts the scheme as
proposed, viz., that the town drainage having been diverted, a new gathering ground
lying to the east of the tank be added to the drainage area of the Halsur tank, the
precautionary measures in connection with the entire gathering grounds suggested b
Dr. Bidie (in paragraphs 5 and 6 of his letter, No. 0/191, dated 23rd June 1886)
being fully adopted. Y

2. I am to request that, if convenient, a printed copy of the correspondence now

returned may be forwarded for record in this office.

Orper—dated 10th September 1886, No. 2292 W., Public Works,
Frequent outbreaks of enteric fever among the troops at Bangalore having led to

strong representations 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 that

station, this Government, after careful consideration of the subject, arrived, in October

, 1883, * at the conclusion that the best

* G.0., No. 2794 W., dated 5th October 1883. means of providing the troops and town

; with wholesome water would be to extend

and complete the scheme known as the Ooparhalli project, which had been originated,
in 1868, by Major-General Sankey, R.E,, C.B., when Chief Engineer of Mysore.

2. With that object, Colonel J. Mullins, R.E., was placed on special duty to
investigate the subject ; and, on the 3]st March 1884, that officer submitted a report in
which the whole subject of the water-supply of Bangalore was exhaustively treated.
The results of Colonel Mullins’ inquiries were summed up by the Chief Engineer in
his note printed with proceedings, No. 1473 W., dated 13th June 1884, as follows :—

(1) The Ooparhalli project is incapable of supplying the station or troops.
(2) The Halsur tanks are not capable of being made a satisfactory source of
supply for the troops.

G
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' (8) Wells may be sunk which would yield a sufficient supply for the troops for
drinking and cooking purposes, but the quality of the water must remain
doubtful. : '

(4) The Agaram tank offers a new source of supply of suitable water, having
an ample and sufficiently clear catchment basin.

(5) Water of unexceptional quality is probably obtainable at Bangalore only by
distillation.

3. In their order, No. 1473 W, dated 13th June 1884, the Government recorded
their opinion that the Agaram tank scheme offered the most promising solution of the
question of the water-supply to the Bangalore garrison, and directed the late Captain
Romilly, R.E., to elaborate the scheme, and to prepare the requisite plans and esti-

mates. In the following month,* orders

* G.0., No. 1814 W., dated 25th July 1884.  were issued to Captain Romilly to include

in his investigations the alternative

scheme suggested by Colonel Mullins for condensing a supply of water from the dhobies’

wells, sufficient to meet the requirements of the troops for drinking and cooking

purposes, leaving the water required for other purposes to be pumped from the

Halsur tank., Captain Romilly was further ordered to investigate the question of

taking in an area of additional gathering ground to the eastward of the Halsur tank,

and to include in his estimate for the Agaram tank scheme all compensation for land
rendered necessary thereby. A

4. With his letter, No. 3900, dated 19th January 1885, the Superintending
Engineer, V Circle, submitted Captain Romilly’s report, accompanied by three alterna-
tive estimates. The first, A, provided for the supply of water to the barracks from the
Agaram tank, and amounted to Rs. 2,90,000 ; the annual cost of maintenance being
Rs. 44,385. The second, B, provided for drawing the supply from the Halsur tank
and distilling the water by means of condensing engines, and amounted to Rs, 1,67,000 ;
the annual cost of maintenance being Rs. 84,600. The third, C, provided for certain
improvements to the existing source of supply, and the augmentation of the supply by
taking up a new gathering ground. The cost was Rs. 1,33,000, and the annual
maintenance charges, Rs. 27,000

6. This report having been referred to the Sanitary Commissioner, and to His
Excellency the Commande®-in-Chief, for opinion, the former officer condemned project
A, and eoncurred in Captain Romilly’s views that the Agaram tank-water was liable
to dangerous contamination ; and, if adopted as the future reservoir for the troops,
the source of supply could not be accepted as pure. Dr. Bidie approved project B as
the only means of insuring a supply of pure water for the use of the troops. His
Excellency the Commander-in-Chief also expressed his preference for project B,
“ provided that, at the same time, the conservation of the Halsur tank will be taken in
hand by Government, and the catchment area increased.” His Excellency was of
opinion that, as the civil population of Mysore would benefit by the improvements, the
municipality should bear a portion of the cost; but he expressed a hope that, if
the municipality were not prepared to do so, the Government would carry out
the improvements and bear the whole expense.

6. In June 1885, the Resident in Mysore was addressed on the subject. The
plans and estimates prepared by Captain Romilly were forvivar'ded with the remark that,
whilst supporting the project for the distillation of the drinking-water drawn from the
tank for the use of the garrison, both the military and sanitary authorities strongly
advocated the contemporaneous adoption of Captain Romilly’s proposals for adding to
the supply available for the civil population ; for exeluding foul sewage from the tank ;
and for improving its conservancy. These improvements comprised the first seven
items of Captain Romilly’s project C, estimated to cost Rs. 59,860 ; and the Resident
was asked whether the Bangalore municipality were prepared to contribute towards
the cost, and, if so, to what extent,.

7. In his reply, dated 15th November 1885, the Resident intimated that the munici-
pality had already incurred considerable expense on works undertaken by themselves
in improving the Halsur tank ; and, with respect to Captain Romilly’s proposal to
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* ' with Captain Romilly’s report annexed.

i it o B 18 G by
5 k. The Government of His Highness tho Maharaja

ited tl afford eve cility for the transfer, on
reasonable terms, o ‘the lan 1 for the new cémw . While doing '::his,
the Mysore Government pointed out that complications would arise, and the cost of

mpensation would be greatly enhanced, if attempts were made to thoroughly conserve

eimrgathermgérmmd,ﬁn throw it permanently out of cultivation. With reference
to this point, the Government have received the opinion of Surgeon-General Bidie
(who, as Sanitary Commissioner, previously reported on the water-supply question)
that, if certain precautionary measures be taken, the prohibition of cultivation in the
new catchment area need not be insisted upon ; and His Excellency the Commander-
in-Chief, in view of the great outlay which would be involved if this Government
determined to acquire the whole of the gathering ground, has accepted the position.

8. His Excellency the Governor in Couneil considers that the question has now

arrived at a stage when the Government of India may be addressed. That Govern-
ment will accordingly be asked to sanction Captain Romilly’s project B, with the
addition of ‘the first seven items of project C, involving a total estimated outlay from
Imperial funds of Rs. 2,26,860.

9. The measures suggested by the Surgeon-General, in paragraphs 5 and 6 of his
letter of 23rd June 1886, will receive consideration hereafter, should the Government
of India sanction the proposals now to be submitted.

10. The following letter will be addressed to the Government of India :—
(Here enter No. 2293 W., dated 10th September 1886.
(True Extract.) »

(Signed) J. 0. HASTED, Colonel, R.E,,
} Secretary to Govt., P.W.D.
To the Military Department.
»  Buperintending Engineer, V Circle.
»  Examiner, Pu%lio Works Accounts.
»  Public Department.

TREAE 77T Tree'§ '
Lerrer—to the Secretary to the Government of India, k&éﬂeﬂm Department,
dated Fort St. George, 10th September 1886, No. 2293 W.

I am directed to forward, for the consideration of the Government of India,

. copies of the proceedings of this Govern-

No. 2794 W., dated 5th October 1883, ment marginally noted, relative to the

b 2ROB Wy g N s 34 proposals for improving the water-supply
» 1473 W, , 13th June 1884. of the troops at Bangalore, -

o, A W, o IO . .

n 1814 W. . obthJdy . 2. The history of the question and

2292 W., ,, 10th Sept. 1886. 1ts present position are stated in the last

quoted proceedings of this date; and it

will be seen that the sanction of the

Government of India is required to a total estimated outlay, from Imperial Military

Funds, of Rs. 2,26,860.

3. It will further be seen from the correspondence, that the question of improving
the water-supply of Bangalore has been the subject of exhaustive mqmryby@hm

Government, who are convinced that the only feasible means of giving the garrison a

2

107m Seprexser 1886, Nos. 2202, 2293 W., Pustzc Woss. 17

pure water-supply, at a reasonable cost, is by adgting Captain Romilly’s project B,
estimated to cost Rs. 1,67,000, with the addition of the first seven items of project C,
estimated to cost Rs. 59,860, The annual cost of maintenance of project B is esti-
mated at Rs. 84,600.

4. The Army Sanitary Commission in England have frequently noticed the high
rate of ‘mortality from enteric fever among the troops at Bangalore, and have urged a
consideration of the question of improving the water-supply ; and I am to forward, for

the information of the Government of

No. i%%({’ gated 95:)11‘ August 1885. India, copies of the two last reports of

s 2 2 i that body, printed with the proceedings
of this Government, in the Military Department, marginally noted.

4. I am therefore to express the hope of His Excellency the Governor in Council
that the Government of India will take this subject into early consideration, and
sanction the proposed expenditure of Rs. 2,26,868. Also, that the Government of
India will be pleased to make a substantial grant for inclusion in the budget for
1887-88, in view to the early commencement of the work.

(Siguned)  J. O. HASTED, Colonel, R.E.,
Secretary to Govt., P.W.D.

- Exd. E. Fernandez.
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% b FUNDS iy CONTRIBUTIONS v sors INDIA axp ENGLAND
EBUDGET— ]'EREVISED Buncer- Acrtans ¥ * -
i STIMATE, STIMATE EstivaTe 2 | N mar ' ;
1887-88. | 1886-87. | 18g6-87. | 1885-86. E e BT e | 5 &
Wi = S
. & : : ’ = o 5
; OriciNaL WORKS. 7 .~ 0
, Rs. Rs. Rs. Rs. { B Al E lal= o o 3
; = z| = il > 5 ©
: . - & 2 2|2 3 R %
In Public Works Department iR T T B e 16,000 30,000 25,881 ' Ths , S L £ LA 5E = E 1
51 | 2 - = B el M 3 e
- e -.»? = = . @ .z @ | 2 = & &
In Civil and Military Departments : - - 4 £ 8 - e 3|3 o5 @ o <
" o - z = < 8 (5|2 2 2 & P
: - - ™ |
, 3 Provision | Rs RS, Rs Rs. ¢ Rs Rs. |Rs ‘K‘*, Ris s %1.5. «Rs. | Rs.
Total: ... 25,000 1 y ~ FROM
: y 6,000 30,000 25,881 g T Rhis. S R | . )
* Funbps. Rk ' :
" In India...| 50,000| "91,650(1,42,5503,00,000]1,03,030| 4,420 |...|...|5,50,000 | 6,15,865 | 6,44,400 |4,45,245
: CHARGES. ; i . InEngland.| .. Rty A S ¢ oo —3,504 _23(_;
ABSTRACT or iz BUDGET-ESTIMATE or EXPENDITURE o¢ e PUBLIC WORKS TME 1.1 50,000 91,650{1,42,650/3,00,0001,03,080 4,420 .| ..[5,50,000 | 6,12,36. | 6,44,400 |4,45,009 °
MILITARY WORKS 1~ MADRAS vor mx YEAR eox 1st APRIL, 1887 o 31st mﬁgﬁﬁﬁw o v RO o A ene Bokeide voct Bga s i el
Provision w .
REerErENCE | Bupeer- REevisep Bu i FROM .
— 'r%: Deraen | Estivate, EstivaTe, Esm;i}i'fz, ‘%80'81';‘&8165, .00;1(‘)21:1:-
STIMATE. 1887-88. 1886-87. 1886-87. Mpn LA '
£ i : In India .. : P , > 72 .
- R v — / — : =
GrRAND o R , .
Rs. Rs. Rs. Rs. , Torar. | 50,900| 91,6507 1,42,550 | 3,00,000|1,03,030 | 4,420 ...|...| 5,50,000 | 6,12,361 1,45,081
IN PROGRESS 50,900 ! ' v : .
Or1cINAL WORKS. 1,85,035 |  2,08,035 | 1,85,232 ‘
Not coMMENCED. 91,650 ‘
i‘ o STATEMENT Bsowwe 88 WOREKS 0X WHICH THE OUTLAY ¥ ENGLAND AB0OvE PROVIDED POR I8 TO BB INCURRED.
OrpINARY 3,00,000 : A ‘ ‘ .
Repass ... 3,10,465 3,10,465 | 1,73,187 , BUDGET ESI‘IMATE 1887-88. 8 TEhiee
SPECIAL g . i . £ P2
& OriciNAL WORKS. — %
EsraBrLisaMENT 1,03,030 1,15,306 1,20,700 83,263 | | ' : - 2l o =
, . = & 2 g3 < 1
Tootsdan Prige® o 0 olE Gt e 4,420 4,969 5,200 3,563 " g 2 # < & & ~
! : D Z =" ) .
| Sl e : ‘ e : g :
SuspENSE Account ‘ £, @ o = P = S AR =
e = Ci 3 = o o &= = 2]
* SSRGS S PP SR & . = A Q <
: ‘ £
» . 4
1 ' g & . .RS RS
| .
: ‘[ . i I s 3B ’ " ; v
- ‘ - . R, SR o BB s 8,504 | ... 2386
p ¢ é' 2 * s ) e p ¥ = '
Total ... 5,560,000 6,15,865 6,44,400 4,45,245 ! Total ' ... ik R g 3,504 ok 236 s
. .‘.; -
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| GraxT, 1887-88."

Probable dur- [

ing

1886-87.

2

WOl:ks in pro-
gress.

(1) Accommodatich for |

" Buildings for Euro-
pean troops in the
plains. Perma-

nent.

' Accommodation for+|

*Native troops. .

iy

ENTADR AL by
e il SRS R

N reaeny

g a barracks f
modatmg 50 addiﬁonal man md

.»'

o AREAR - my | '
¥ ATt

b e GRS

N ahve infantry.

Pnbhu 'bmldmga for a mﬁmmxt of ]

5

* Works not'com- |
menced.

.|

F

-

G 0., No. 2305 W., dated 13th September
1886. Item No. 1, class A works,
" budget of 1886-87. Supplemental est1-
md.e is awaited.

G-;O., No. 2952 ‘W., dated 29th November
1884. Item No. 11, class B jvorks,
budget of 1886-87.

Estimate is awdited. Ttem No. 13, class
B works, budget of 1886-87.
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. s . i' % o e F
: : + ' DETAIL or tus BUDGET-ESTIMATE
. . 4 B Vi ?
- .3 _'-_i - el |
<, . P‘l i§- 1524 " ; P ’
Heap or ‘ ExecuTive as 1 Irem B o B8 Sk o 4
OLASSIFICATION. Division. Loculrn.. £ P‘?’““ AND WO"-,“‘-:, i
b % o '
- . » v 7 :
. ; : :
s " ; . IMPERIAL ORDINARY. [
» . ; .’ » 9
. ;b . " MiLrTARry. g
. f i b
, ' . s Original Works.
(1) Accommodation for | Bellary ...| Bellary * .. «| Collar maker and wheeler’s shop,
’ %roops— ‘ .. Royal Artillery. ' .
Buildings for*Euro- ‘ ot . A
pean - troops in | Nilgiri ... | Wellington ... | Quarters for three Apothecaries ...
the plains. Per- " gr : i
manent. . » . e £ : I -
g +| Presidency. | Fort 8t. George. Converting a racquet court into a
: T L coyered gymnasium,
- . - |»
T CDb. ,+-~| Bangalore ... Alterations and additions t§ wash-’
' houses, parade barracks,  *
. . i . -
Accommodation for | Presidency. | Bangalore ... | Public buildings for a regiment of
Native troops. 14 Native cavalry. -
. s’ t
Do. ... Do. Store rooms and’ workshops for “the¥ °
: * Pioneer regiment. :
(2) Ordnance Works ...| Bellary . Bella:-y_ ' 'Twelgé Staft Sefgéants’ gu#rters,*
i : g it . Ordnance Department. ’
* ! Presidency. " | Fort 8t, George. Adopting the existing mag:az‘ine for
: - storage of powder for Fort arm
i . ‘ment. . .
Do. ... |Madras Coal store, Ordnance ‘Départinqnt'.a Fay
y « il@innt wrorke W% L IETT s |
b - AETE:
o .
.
™ .
. .
. -

nms.;
I—eont. A .
 ORIGINAL WORKS ror tne YEAR 1887-88.
- WORKS.
Outray. GranT, 1887-88.
».‘gg 0.55‘9 & , g :*];?:‘ REMARKS AND REFERENCES.
i e S 2. No.
0 — a0 Ve =} §
D e 282 -
§~ 2% -4 44 z
3 &.8 O & =8 k]
< & B = -
Rs Rs Rs. Rs. Rs.
i) ) 28 5,663 . -1 |G.0, No.914 W., dated 3rd April 1884,
Item No. 3, class C works, budget of
1886-87.
oee o 16,000 2 | Estimate is awaited.
-
0 9,570 3 |G.0., No. 1552 W., dated 20th June 1884.
vl i i Item No. 17, class C works, budget of
1886-87. :
7.946 4,554 4 |G.0., No. 1102 W., dated 7th May 1880.
e 35,787 Item No. 23, class C works, budget of
1886-87.
ak 10,000 5 |G.0., No.1302 W., dated 25th May 1886.
Item No. 36, class C works, budget of
1886-87.
gl Roibhe o 3,000 6 | Estimateis awaited. Item No. 35, class C
. B 13,000 works, budget of 1886-87.
wia Lis ja 10,000 7 | Estimate is awaited.
: . 17,000 8 Deo. do.
PRI ey, 9,000 9 Do. do
36,000
20,087 | 20,987
14,124 | 91,650 | 1,05,774
o 1,42,550 -
L7 1§
e i = A 5



MADRAS.

:  APPENDIX | §  mao
LIST or WORKS (on CLASS C WORKS) omirrsp rrow ‘rs BUDGET-ESTIMATE or 1887-88, sut ox §  wmen EXPENDITURE wmay sz INCURRED purise HE YeAr 8Y RE-APPROPRIATION rrom |
CLASS B ¥ WORKS. |
g—— WORKS ‘
Ovurray. AMoUNT APPLIED FoR 1887-88,
AvmounT > B s ~ s g |
Heap or Exzcurrve Locarity. Trem Prosecrs aAxp WoRrgs. * or Esti- 8 83 ,5 g -9 8 | Irem REMARKS AND REFERENCES. |
CLASSIFICATION. Division. No. o i ar- g! e 5 2.3 No. 4
. ‘ -~ - o, =] >
\ e = o B @ O
: Eim S ap - - ~
X 5 e 'g _E 3 E) S = 3
3 S ) & B i S
l pa e =
| - Rs 4 Rs Rs. Rs Rs Rs
i IMPERIAL ORDINARY. v
| !
g MivLirary. g
| Original Works.
| (1) Accommodation for | Bellary - ... | Bellary o |* 1 [Armourer’s shop, 2nd Light 2,695 2,695 1 |G.0., No. 2266 W ., dated 14th September
troops— : Cavalry. }1)881. I;ceImSGNo. 6, class C works,
Buildings for Euro- ; udget of 1886-87.
, pean troops in{ Do. ...| Do. 2 | A new gun-shed, Royal Artillery. & 3,970 2 | Estimate is awaited.
: the plains. Per-| Do. ..| Do. 3 | Swimming-bath, British infantry. 7,644 & Eas 7,644 3 |G.0., No. 2434 W., dated 19th October
: manent. » B 1885. Item No. 4, class C works,
i R budget of 1886-87.
| Bo. 7 1 f0Dos o 4 |Infectious disease ward and cook- 6,140 i 6,140 4 |G.0., No. 320 W., dated 7th February
| house, Station hospital. e ' 1834. I}:enés No. 5, class C works,
| i . : budget of 1886-87.
= Deo. saed Do; 5 | Alterations and additions to Mili- 1y 11,260 5 | Estimate is awaited. Item No. 2, class C
tary prison and adjoining build- & works, budget of 1886-87.
1ngs,. i 5 1 ; :
Do: «1+wsi Do .| 6 | Armourer’s shop for the Arsenal... 4,650 6 | Estimate is awaited.
Nilgiri = ... | Wellington ... 7 |Quarters for a Barrack Sergeant ... 7,348 ! 11 7,348 7 |G.0., No. 1941 W., dated 21st August
% 1885. Item No. 10, class C works,
: budget of 1886-87.
Do. o5 Do. 8 | Gymnasium hi o & 53 10,000 8 | Estimate is awaited. Item No. 7, class C
¥ ' works, budget of 1886-87.
Do i Do. ...| 9 |Constructing a new Lock hospital. £ 4,180 9 Estimrlt{te %: ?iwaite?-lsgéegn_[ No. 9, class C
2 works, budget o O,
Do. Deo. ... | 10 |Accommodation for a mountain - 10,000 30 ' | Estimate is swaited.
battery. & ; ! 3 )
‘West Coast. | Calicut ... | 11 |Providing barrack accommodation % ¢ s ais 11 Esﬁlmta}fe 1}7[ iit_vzalte(lij Artnountt not shown
for 100 men. L y y the Military Department. MG
Do. ... |Cannanore ...| 12 |Plunge-bath for European Infan- 4,640 5 4,640 12 | G.O.,, No. 418, dated 16th February 1876.
try barracks. Ité%né %To. 11, class C works, budget of
s 1886-87.
Do. .| Do. w | 18708 ing latrin 12,780 72 SRS NPT 2,730 13 |G.0., No. 1056 W., dated 4th April 1879.
: %&r&gﬁgy b:nmelfs:for EWOPN i S BER Item No. 12, class C works, budget of
1886-87.
Dot scili § Dbs ...| 14 |Improving the roof of regimental [k ;: bt p 5,060 14 | Estimate is awaited.
ard room, European Infantry i '
%u ks. : 3
Presidency. | Fort8t. George.| 15 Renm(ilisng drainage ... i R ’ 10,000 15 Esgmi:)fi sisbavlmzegf lgg%f%}‘ 0. 13, class
A » works, budge -87.
Do. ... | Madras ... | 16 | Constructing coach-houses and [ 2 15,770 16 | Estimate is awaited.
stables on the esplanade in front i
of the Body Guard lines for use . A1
of officers in Fort St. George.
Do. ... |Bangalore ...| 17 |Constructing V drains around the 1s il ahs 7,830 17 Do. do.
single men’s blocks. B
Bos 7.4 Do. w. | 18 |{Quarters for schoolmaster and 10,240 =t e od ! 344 ‘oo 10,240 18 |[G.0., No. 2384 W., dated 20th Se‘ptember
schoolmistress. g ‘ 1886. Item No. 19, class C works,
A o~ Y budget of 1886-87,
* Carried over ... e s ISR | e T
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MILITARY WORKS,

- APPENDIX
LIST or WORKS (or CLASS C WORKS) omrrrep rroM THE BUDGET-ESTIMATE or 1887-88, sut o
CLASS B
Heap or Expoorovs | 4y, | 1IN Prosecrs axD Works (ﬁu Bers
CLASSIFICATION, Division. X No. : i TT‘
« Rs.
Brought forward ...
IMPERIAL ORDINARY—
cont.
MiLiTARY—Ccont.
. Original Works—cont.
(1) Accommodation for | Presidency. | Bangalore ...| 19 |New orderly room for 12th Lan-
troops— cers, or conversion of Quarter-
Buildings for Euro- master’s stores into orderly room
pean troops in and stores.
the plains. Per-| Do. Do. .| 20 |Quarters for Senior Apothecary, 5,300
manent. North Station hospital. . ;
Do. Deo. 21 | Quarters for the Assistant Apothe- 4,773
cary, North Station hospital.
Chingleput. (St.  Thomas’ | 22 |A wheeler and collar maker’s shop, 5,660
Mount. ‘West barracks.
Do. Do. st 28 .Sergeants’ Mess for East barracks.
: Do. Do. .. | 24 |General improvements to the drains eia
of the cantonment.
Do. Do. ...| 25 |Quarters for three Medical Subordi- e
nates, Station hospital.
Py, ol Do. «..| 26 |Quarters for head-quarter’s staff,
Royal Artillery.
Do, 14 Do. .. | 27 |Battery office for P/Ist Royal
Artillery.
I gl Do. ... | 28 |Raising the roof of harness rooms, 4,200
troop lines.
Deo. Do.  ...| 29 |Woodenshed at the proof range ... 2,820
Do. Deo. 30 |Converting the disused gun shed 2,520
between the North barracks and
the main guard into a coffee shop,
recreation room, and library.
Do. ... |Pallivaram ...| 81 |One mortuary room for each of the
three hospitals, Nos. 1 to 3.
Do. ... | Poonamallee. 32 |Improvements to the old barracks
with possibility of obviating con-
struction of the new.
1 NSy Do. .. | 83 | Warrant officers’ quarters
R Do. .| 84 TW{) Staff Sergeants’ quarters, first dos
class.
Do oo Do. ...| 85 |Coffee shop
Carried over ...
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- MADRAS

- I Broont :
 WHI ca EXPENDITURE may se INCURRED bpurine THE YEAR BY RE-APPROPRIATION rrom
- WORKS—cont. ‘
X ‘ OuTLAY. AMOUNT APPLIED FOR 1887-88.
s f ' g
e ‘58 '55? §- ) ; Iﬁ.ﬁu ReMARKS AND REFERENCES.
b rslg o § g '§ '§ )
g =, | B | d¢ ¢
S g.8 S & S 8 5
< & = B = RN
Rs &s Rs. Rs Rs.
j
|
i1 6,500 19 | Estimate is awaited.
ae 5,300 20 |G.0., No. 3385 W., dated 27th November
1883. Item No. 20, class C works,
badget of 1886-87.
4,773 21 | G.O., No. 938 W., dated 5th April 1884.
Item No. 21, class C works, budget of
1886-87.
% h 5,660 22 | G.O., No. 2717 W., dated 3rd November
1884. Ttem No. 24, class C works,
budget of 1886-87.
i 2 oo 1 448,000 23 | Estimate is awaited.
- e 10,000 24 Do. do.
o 8,000 25 Do. do.
7 12,000 26 Deo. do.
% 5,000 2 Do. do.
4,200 28 [G.0., No. 3137 W, dated 17th December
: 1881. Item No. 25, class C works,
budget of 1886-87.
%3 i 25 2,820 29 | G.0., No. 3077 W., dated 13th December
: 1884. Item No. 26, class C works,
budget of 1886-87.
% sy B 2,620 30 | G.O., No. 1234 W., dated 28th May 1885.
‘ Item No. 27, class C works, budget of
1886-87.
is e 3,000 31 | Estimate is awaited. Item No. 28, class
- C works, budget of 1886-87.
o L i 5,000 32 | Estimate is awaited.
+ rorh 1 a0 33 | Do. do-
. * ISR T A 34 | Do. do.
O 9,000 85 Do. do.




MADP AS.

apeENDIX © M B

LIST or WORKS (or OLASS C WORKS) oMITTED FROM THE BHEGET-ESTMM or 1887-88, surox . " waiow EXPENDITURE mav 82 INCURRED purixg THE YEAR BY RE-APPROPRIATION rron
cLassB - M WORKS—cont
I L e Sy ST I IS Y % ; . :
LT T ey . R b b 1 OuTLAY. AxounNT APPLIED FOrR 1887-88.
} . &
. . ; ' . i S . g
s EXECUTIVE R Trus: v B S AM:;’NT ’ég .53 A, 3 II?;M ReMARKS AND REFERENCES.
CLASSIFICATION. Division. No. - . Wi, B8 \ 3§ :g% g . §'E, k
< =X a™ “ & 2 a =
= = 50 - D = O =
o AL L
; o Rs. Rs Rg. Rs Rs Rs.
i Brought forwag e
IMPERIAL ORDINARY —
cont.
MiviTARY—cont.
Original Works—cont. v 28 Y SApEN
e (1), Aecommodation for Vizagapatam.| Vizianagrum. 36 | Regimental store room for Native 3,480 E §3,480 36 G'?é’gf\ o.It.Zgl?Sh}Z.,agatec(}asQ; t}é ‘:'t;)rke:
troops— infantry, including storage for : budget of 1886-87. ’
Buildings for Native camp equipage. o 3.030 37 |G.0, No. 149 W., dated 17th Januar
roore N b flary ... |Bellary .| 87 |School-houso for the Native Infan-| 3,030 - o T it i b e
. try regiment. u budget of 1886-67.
West Coast. | Quilon 38 | Sepoy lines - ‘ ; 20,000 38 Esgmate is awaited.
Do. ... |Mangalore ...| 39 |Providing drains for the lines of the “is N $en 6,080 4 G ) do:
Native mfﬂ.ntry py 1 3.000 40 Do. do
Presidency. | Madras ... | 40 |Constructing two male and two 1 : oo e 2 v
fema.lgs latrines for Native Infan- = :
4 try lines at Perambfir. - .
» : i 4,300 41 |G.0., No. 1397 W., dated 4th June 1884.
Dot 21«1 ... | 41 |Flushing drains for Native Infantry 4,300 i T M Bt dass O witks, Bridie ol
lines at Réyapuram. i1 _ “ |  1886-87.
e - s .0., No. 334 W., dated 8th Febru:
Chingleput. | Pallévaram ... | 42 |Magasine for s Madres Infantry| 4,900 e B e T R 2 e O et
regiment. " S budget of 1886-87.
, s 1 \ 2,880 43 | G.0., No. 3149 W., dated 22nd December
& § Rl Do. ...| 43 |Armourer’s shop for a Madras In- 1884. TItem No. 29, class C works,
fantry regiment. budget of 1886-87.
Trichinopoly.| Trichinopoly. 44 | Workshops for a Pioneer regiment. ks 23’388 :g gzggzg 112 a;z;‘;fffd. Ttem No. 39, class
(2) Ordnance Works, | Presidency. | Madras .| 45 |Compound wall round the Gun- : ‘ C works, budget of 1886-87.
- 5 e Epowder Fa,otog o, 6,000 46 | Estimate is awaited. Item No. 40, class
L s 0. ﬁﬂ; m%wstgnﬁ::t?rr;-moms C works, budget of 1886-87.
i is awaited.
| (3). Commissariat West Const. |Caliout ~ ...| 47 |Mulesand cattloshed ... ... R A gfgff“i}i.‘z‘g; W dated 16th April 1886,
Buildings, Presidency. | Bangalore ... | 48 | Quarters for a Conductor, Transport : Item No. 51, class C works, budget of
Department. 1886-87.
i i ited.
0. = =, we| 49 | Quarters for Ambulance Sergea.nt ; f o e
near Cattle lines, Transport De-
< o 50 | Estimate is awaited. Ttem No. 49, class C “
Do. ... | Madras .. | 90 |Lines for transport attendants ... | e works, budget of 1886-87. |
51 | Estimate is awaited. Item No. 50, class C '*
Do.™ .01 Do. 00 TG i Wgrkflhops& andTrsheds rtfoi) oa:::, et 0 v;orks, budget of 1856-87. 1
- doolies, &e., Transpo: epart- ' |
D iy e 5,300 52 | Estimate is awaited. Item No. 48, class C
.Y Sy o | 02 Coﬁﬁruotmn It;f a :hed at the Camp works, budget of 1886-87. 4
uipage Depd :
Carried over ... 55 X
([ 198 7] [ 18]
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| a0 | APPENDIX
LIST or WORKS (or CLASS C WORKS) oMITIED FROM THE BUDGET-ESTIMATE or 1887-88, Bur ox

- Axou V" :
Heap or Execurive Item OUNT R
CLASSIFICATION. Drvisiox. RARET. No. Proseers axp Works. Es'u‘;i 9 oF
Rs' '-‘
Brought forward ... e
IMPERIAL ORDINARY—
cont.
MrLirARY—cont.
~ Original Works—cont.
(8) Commissariat Presidency. | Teynampet ...| 53 |Construction of a wheat godown ... .

Buildings.

Chingleput. |Guindy ...| 54 |Quarters for station butchers b fohoacl
: - : tached to slaughter-house.
(4) Sta_lﬂ' and Miscel- | Nilgiri Ootacamund. 55 | Water-supply, Lawrence Asylum. e
aneous.
(8) Fortifications ... | West Coast. | Malapuram ... | 56 Constructing fortifications
Presidency. | Fort 8t. George| 57 |Facing the en ceinte of Fort St. v

George with Portland cement.
Demolition of Wallajah ravelin ve
and two lunettes.

Pos 55 Do. REQ B Coastmcting a draw-bridge to North e
ate.
North Arcot.| Vellore ... | 60

Do =X Do. 68

Draw-bridge and gate for the Fort.

Tot&l ELD

S

MADRAS.

B—coneld.
wiich EXPENDITURE wmay se INCURRED bpurine THE YEAR BY RE-APPROPRIATION rron
WORKS—concld. '
Ovutray. AMoUNT APPLIED FOR 1887-88.
~ o : g
S g '5 &.3 ‘% < Ig: Remarks ANpD REFERENCES.
o i O o "6’ - N0’
T8 29 e =3
= | 5T | g1 | 4 | 3
R £.2 S ko S 8 5
< - == = . i
Rs. Rs Rs Rs. Rs
v o 5,950 63 | Estimate is awaited. Item No. 46, class C
works, budget of 1886-87.
4,730 2o 54 | Estimate is awaited. Item No. 52, class C
works, budget of 1886-87.
£ 7,000 55 | Estimate is awaited. Item No. 55, class C
works, budget of 1886-87.
L 8,000 56 | Estimate is awaited.
5,000 ) 57 Do. do.
¥ 7,426 68 | Estimate is awaited. Item No. 53, class C
works, budget of 1886-87.
o 2,680 59 | Estimate is awaited.
6,450 e 60 |G.O., No. 528 W., dated 7th March 1884.

Item No. 54, class C works, budget of
1886-87.




-GOVERNMENT OF MADRAS,.

PUBLIC WORKS DEPARTMENT.

General,
Account.

Reap—the following papers :—
From the Superintending Engineer,HI Circle, dated 1st November 1886.

& = o 5 5 22nd October "

i X » I, 20th September e

% i TR R 3 9th October w o NoISTS EW.
» 3 ”» V » » 17th » » » 3587'

» » » v » » 17th » » » 3588'

” » soh VLG 0Eth W oo - OB,

Extract from the Proceedings of the Government of India in the Military Depart-
ment, under date Simla, the 1st November 1886, No. 1672-M-W. (Accounts),

Resolution— -

The following provisional distribution of the Imperial grant for Military works
for 1887-88 is hereby notified :—

RS.

IR T e 1,50,000
Hyderabad 1,75,000
Rajputana g 1,50,000

Military Works Department «e  58,00,000
Central Provinces ... 1,25,000
Lower Burma 2,50,000
Assam s e ase LY L L] LR Sen e DR 1,75,000

Bengal PR SO o JRNEA 40,000
North-Western Provinces and Oudh : ; 1,10,000
Punjab 2,50,000
Madras ... 5,50,000

‘Bombay ...

! Total ...  88,75,000
Leaving for reserve with the Government of India and for the

requirements in Upper Burma o aue we  11,25,000

\ Total ... 1,00,00,000

2. The above allotments include provision for any expenditure that may be incurred

in England on stores for works classified as"Military.

3. The preliminary budget estimates should be prepared for the amounts now
provisionally sanctioned, and should be submitted so as to reach the Government of
India punctually by the 15th January 1887.

4. Orders as regards the grants required for special defence works will issue
hereafter, '

S Ty
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Ordered, that & copy of the foregoing Resolution be forwarded to the Local

The Governments of Madres, Bombay, Bengal, North-
ggmh Dmml’rovmm;nd()udh,mdthe I{:njsb,mthal’uhlic
‘or)] r 3 g T "
The Chief Comumissioners, Central Provinces, British Burma
The Resident at Hyderabad. ¢
Th};‘ Agents to the (tovernor-General for Central Indis and
The 5 r-General of Military Works.

‘Governments, &ec., noted in the margin,

for information and gunidance. .

Ordered also, that a copy be for-
warded to the Quartermaster-General in
India, Aecountant-General, Public Works
Department, and the Accountant-General,
Military Department, for information.

(Signed) ' 0. R. NEWMARCH, Major-General,

To the Secretary to the Government of Madras,

Secretary to the Govt. of India.

Public Works Department. '

From Brigadier-General E. FAUNCE, Officiating Quartermaster-General, to the
Secretary to Government, Public Works Department (through the Secretary
to Government, Military Department), dated Bangalore, 1st December 1886,

No. 51 T.

I have the honor, by order, to acknowledge the receipt of your letter, No. 4067 C.,
dated 18th instant, forwarding a copy of the Resolution of the Government of India,
which distributes the Imperial grant for Military works in 1887-88, and sabmitting,
for the consideration of the Commander-in-Chief, a statement showing the proposed
detail allotments for major works of the grant to this presidency.

2. The Provineial Commander-in-Chief observes with regret that the grant made
to Madras for the coming year falls short by no less a sum than one lakh of the amount
sanctioned.for the current year ; he was in hopes that with the support of the Madras
Government the repeated representations made of late years, showing, as they did,
that for years past funds given have not admitted of *either the execution of a proper
proportion of new works, or the maintenance of existing works in proper repair,
would have secured to the presidency more liberal treatment in the fature. :

8. It is therefore a serious disappointment to him to find that, in the coming year,
the unfortunate condition 6f military works required and in existence will be aggra-

vated instead of relieved.

4. As regards the details of the proposed distribution of the small grant for
major works, General Rowlands desires me to offer the following observations :—

i. ‘Although the additional buildings at Malapuram for 50 more men, and for

canteen accommodation have not been sanctioned, the inecrease of the

* Proceedings of Government (Milita
Department), No. 7124, dated 15t
November 1886.

garrison of that outpost by 50 men has
been approved by Government,* and
estimates for the requisite accommodation
have been called for, so that the Provinecial
Commander-in-Chief considers it essential

that the preliminary budget estimate should contain provision for this

work.

ii. Similarly GénemI.MWEnh would wish that provision should be made for

adopting the existing magazine in Fort St. George for storage of powder
for Fort armament, a work which the Government of India required to
be carried out instead of a new mégazine on the berm, and which the
Executive Engineer, Presidency, some years ago said would cost

Rs. 17,000,

iii, The item of barrack accommodation for 100 men at Calicut, the Provincial
Commander-in-Chief considers, may remain unprovided for in the coming
year, as the location of the extra number of men at that station has not
yet been suggested to Government. g i
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5. Assuming thatit is now too late to hope for any addition to the grant, it remains

to be considered how funds are to be provided for the two works above mentioned,

which the Provineial Commander-in-Chief would wish to find a plage in the budget.

6. I am accordingly to suggest that the works, items 6, 10, 13, 14 of the statement
(herewith returned), be omitted, and that the allotments made to the works, items 7
and 12, be reduced by Rs. 5,000 each, if necessary, soas ta meet the probable demands

for the two works to be inserted, item No. 10 being retained, if possible, to meet

requirements without making use of the grant proposed for it.

7. I am to take this opportunity of mentioning that it is presumed the Govern-
ment of India will be prepared to renew such portion of its special grant for works con-
nected with increased accommodation for British troops, consequent on augmentation,
as may remain unexpended at the end of the current year ; far from delay in submis-
sion of estimates and other causes, there seems at present reason to anticipate that the
works which are contemplated to be met from this source will not be fully carried out
before the close of this year.

8. Before closing, I am to observe that in the statement a sum of Rs. 7,946 is
entered as having been expended up to 1885-86 on the improvements to the wash-
houses, parade barracks, Bangalore, item 1 ; but this office has no knowledge of any
work in connection with these wash-houses having been executed.

No. 7523, Military.
Forwarded:

A. R. KENNEY-HERBERT, Lieut.-Col.,
Secretary to Government,

Fowr St. GREORGE, (Signed)
3rd December 1886.

Orper—dated 17th December 1886, No: 3326 W., Public Works.

The grant of Rs. 5,50,000 provisionally sanctioned by the Government of India
in their Resolution recorded above, for expenditure on Military works in this presi-
dency during 1887-88, will be distributed as shown below, under departmental heads :—

: RS.
Works ... 5% e 4,42.550
Establishment .. 1,03,030
Tools and plant =~y 4,420

—

Total ... 5,50,000

—_—

2. Of the sum of Rs. 4,42,550 available for works, Rs. 8,00,000 for repairs and
Rs. 20,987 for minor original works have been set aside; and the balance,
Rs. 1,21,563, has been distributed to major works with the approval of the Provincial
Commander-in-Chief. The amounts set aside for repairs and minor original works
will, as usual, be held at the disposal of the Government and will be appropriated
early next year on receipt of detajled proposals from the Superintending Engineers.
After providing for incomplete works of the current official year, and for such of the
minor new works as are considered emergent, the balance of the minor original works
grant will be placed at the disposal of the Officers Commanding Divisions and Districts.

3. The Superintending Engineers concerned will submit, without loss of time,
plans and estimates for the unsanctioned works for which funds have been provided

~ during the year.

-
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~ The grant for 1887-88 is thus less than the demand by Rs. 6,35,100, and one lakh
. less than the provisional assignment sanctioned for 1886-87. The unfortunate con-
. dition, of Military orks ‘in this presidency has repeatedly been brought under the
- notice "of the Government of India, and in my letter, No. 2498 W., dated 25th
- Septemby 4"l§86, the Government of India was urged to make a specially liberal grant
for 1887-88, ‘but: notwithstanding this appeal the grant assigned is even less than
“that given in previous years. This result is extremely disappointing both to this
Government and to His Excellency the Commander-in-Chief, and T am to urge upon
the consideration of the Government of India the question of extending more liberal
treatment to Madras in the distribution of Imperial allotments, and of increasing, if
possible, the provisional assignment for 1887-88, :
3. The items in the budget, for which estimates have not yet been sanctioned,
have been entered at the special request of the Commander-in-Chief, and as it is hoped
that the estimates will shortly be ready, I am to request that the amounts provided

SR, e gt
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: vernment
be requested to renew next
i : rrt Pepumie. or %theﬂmtwh}ehmay
5. The special attention of the Government of @ndx; will be drawa to the

neral’s % g

remarks in paragraphs 2 and 3 of the Quartermaster-General’s letter, . Py By beallowod o standad :
- 6. With reference to paragraph 8 of the Quartermaster-General’s letter the e 4. T am to invite the attention of the Government of India to the remarks in
Superintending Engineer, V Circle, will furnish the details of the expenditure of b+ paragraph 7 of the Quartermaster-General’s letter relative to the renewal next year of
Rs. 7,946 recorded in the accounts for 1883-84 as having been incurred on the altera- the unexpended portion of the special grant made this year for works connected with
tions to the parade barracks, ‘Bangalore—Item No, 4, Class B Works. : ' increased accommodation for British troops.
- 7. The budget grant for 1886-87 was Rs. 6,44,400. This was subsequently : 5. I am further to invite the attention of the Government of India to my letter,
reduced to Rs. 6,15,865, the difference having been withdrawn by the Government of y No. 2293 W., dated 10th September 1886, and to point out that no provision
India. " ¢ ; , : j o whatever has been made for commencing in 1887-88 the project for improving the
8. With these remarks the preliminary issue of the Military works budget esti- ¥ water-supply of the garrison of Bangalore, a work essential to the health of the tr Qops
mate for 1887-88 will be printed and eirculated to the officers concerned, and four ; : at that station. :
S copies will be forwarded to the Government of India. -1 . (Signed) = .J. O. HASTED, Colanel, R.E.,
a (Here enter No. 3327 W., dated 17th December 1886.) i SR 0 F WD,
(True Extract.) :
(Bigned) J. O. HASTED, Colonel, R.E.,
‘ Secretary to Govt., P.W.D.
To Superintending Engineers,
; To the Kxaminer, Public Works Accounts. :
o~ isit Military Department.

»  Finanecial %

»

Lerrer—to the Secretary to the Government of India, Military Department, dated
. ’ Fort 8t. George, 17th December 1886, No. 3327 W. y

With reference to Government of India Resolution, No, 1672-M-W., dated 1st -
November 1886, I am directed to forward four copies of the preliminary issue of the

Madras Military works budget for 1887-88, prepared for the rovisional t of
Rs. 5,50,000 sanetioned by the Government of India. - . e

I 2. T am at the same time to draw the earnest attention of the Government of
India to the remarks in paragraphs 2 and 3 of the Quartermaster-General’s letter,

* No. 3326 W., dated 17th December 1886, N0 51 T., dated Ist December 1886,

rinted with the proceedings* herewith
forwarded. The allotments sanctioned for the ensuin ear ar d bel it 3
the demands detailed in the schedule of requi i N s

uirements forwarded with lett
No. 2498 W., dated 25th September 1886 -—. . e T e,

Demands, Prog;u:xml
‘ : . Rs. RS.

Major works .., we o 485730 1,21,563

= Or: oyt s SR e e 1,20,000 20,987

pairs oS e e 350,000 3,00,000

Establishment ... ’ 10303

, PR U KT N e ’ oA
¥ Tools and plant . byt e e : 9,668 ’gﬁggg _ 3 '
Total.. 1185100 550000 | ¥ad, P. L Poreira,
; 2y : , . Spare Copies
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GENERAL.
ACCOUNT.

Gobt. of {1886} ¥ udrus,

PUBLIC WORKS,

Dated December, 17th,

Reca. Enel,

G.0., 17th Dec. 1886, Nos. 33286,
3327 W.

DECEMBER.

Budget Estimate

Imperial Military works— for 1887-88.—
The preliminary issue of the —, forwarded
to the Government of India with remarks,

. GOVERNMENT OF MADRAS.

i MILITARY DEPARTMENT.

19th February 1887, No. 1011.

: Sanitary.
Readthe following papers :— .
No. 419. From Colonel W. H. BURTON, R.E., Superintending Engineer, V
Circle, to the Chief Engineer, Public Works Department ; dated Chepik,
Madras, 13th October 1886, No. 3517.

In reference to G.O., No. 2139-W, dated 26th August 1886, giving cover to a
memorandum of the Army Sanitary Commission, I have the honor to inform you
that scarcely a correct description of the barracks is given in para. 12, and that
in my opinion the sickness amongst the troops may, in some measure, be due to the

following :—

(1) The men in all the barracks live on stone floors in several places raised
less than 12 inches above the ground, and rarely more than 24
inches above the ground.

(2) That none of the barrack floors are damp-proof.

(3) That all the rain-water falling from the roofs soaks into the ground
equally under the barrack floors as in the surrounding ground,
owing to the absence of efficient surface gutters round each barrack
by which such water might be led away.

2. This is a defect duly noted against the Secunderabad barracks in para. 17,
and to it is attributed the sickness at Secunderabad ; perhaps the sickness at
Bangalore is due as much to this as to the water which ought by theory to be so
very bad as to be unfit to drink, butis not in my humble opinion so very bad when
ample in quantity.

3. I would eall attention to the growing evil at Bangalore of the number of
small communities which are allowed to spring up and multiply on ground
(sometimes the property of Military Department and sometimes private property)
in and about the cantonment ; the municipal authorities take but scant notice of
the conservancy requirements of such places; the number of inhabitants in the
so-called syce and grasscutters’ lines of the Mounted Corps seldom seemed to me
to be regularly checked and limited.

4. As to para. 16, the action of the Municipality and Sanitary authorities at
the station'in past years in regard to the drainage of Shoolay has been such as to
saturate the valley between the British cavalry stables and the Arab parade
ground (site of one Native Cavalry, one Native Infantry Regiment) with sewage.
The British Cavalry riding schools near this have recently, 1 understand, had to
be abandoned, and the Public Works Department were called upon to make more
riding schools in consequence but a little further off.

5. The whole valley requires, in my opinion, to be agriculturally drained,
enclosed, and laid down in grass, and the bund of the small Sonehalli tank to be
breached.

6. I may say (para. 13) that admission of water down the western channel of
the Ulsoor tank might be regulated, so that all stagnant water left in the present
unhealthy-looking swamp, called the Sappers’ Pontoon Ground, might be passed
away, without entering Ulsoor tank, at small cost. This would greatly diminish
the impurity washed into the Ulsoor tank by the monsoon rains; this is an
improvement more readily described at the tank side than in writing from here.
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and urinals in_and about the closely built over
the number and sites for these places were laid

Municipal Commission will take a very long time before it voluntarily supplies
enough latrines and urinals, and it is the executive authority alluded to in para. 16.
8. I believe that, if remedies such as I have here suggested be adopted, the

sanitary condition of the troops at Bangalore would be greatly benefited.
» ,

55 + "

. ' No. 3594-C. AT we

.

Transferred to the Military Department, with advertence to G.O. (Mil¥ary)

No. 4761, dated 9th August 1886. : 4

(Signed) ~ J. 0. HASTED, Colonel, R.E,,

15tk October 1886. Secretary to Government, P. w.D.

No. 6565.
Referred to His Excellency the Commander-in-Chief.
(By Order.)
(Signed)  A. KENNEY-HERBERT, Lt.-Col.,

19th October 1886. Secretary to’ Government.

To the Quarter Master General.

.,

No. 220. From Brigadier-General E. FAUNCE, Quarter Master General,
Madras Army, to Lieutenant-Colonel A, KENNEY-HERBERT, Secretary
to Government, Military Department ; dated Ootacamund, 7th February
1887, No. 262-B. ;

With reference to para. 2 of Proceedings of Government, No. 4761, dated 9th
August last, bringing to notice the unhealthy conditions prevailing at Secundera-
bad and Bangalore referred to in the memorandum of the Army Sanitary Commis-
sion on the health returns of British troops in the Madras Command for 1884, and
the recommendations made in para. 23 of that memorandum embodied in the
Proceedings of Government above quoted, I am desired to submit the following
report for the information of Government :—

I.—BANGALORE.

(a) ¥The question of the improve-
ment of the water-supply of Bangalore
] is now in the hands of Government.*

(b) The sanitation of the town receives every attention from.the Municipality,
the whole place being cleaned out daily, the streets daily swept, and the drains
flushed once or twice weekly during the hot weather ; the flushing of the drains
daily throughout the year cannot be carried out as funds are insufficient and water
is not always available, and when available it has to be carried long distances by
carts, which is costly. '

Endeavours are also being made to remedy the evil brought to notice in
para. 16 of the report of the Army Sanitary Commission, regarding the main drain

* Proceedings of Government, No. 6229, dated
6th October 1886. 4

‘of Richmond Town and Shoolay, by extending it a mile beyond the barracks and

the riding school, and, it is hoped, that thus all cause for complaint will be
removed. i ' :
- The Municipality has also recently improved one of the chief feeders to the

Ulsoor tank, with the result that so much of the sewage of the town does not ow

. L4

down by som ity which had not to pay for them, the use of the smaller
feeders of the Ulsoor tank would no longer be used as latrines and urinals; thé*
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into the tank now as formerly. The work of deepening the Ulsoor tank was also
undertaken by the Municipality in 1885, but owing to the rains the work was

and the tank having been pretty full ever since, further work has been
fmpossible. A small tank above the Ulsoor tank was also purchased last year by

. the Municipality at a cost of about Rs. 7,000, with the object of allowing the

drainage from the open country on that side to flow into the Ulsoor tank and so
increase and improve its waters.

I1.—SECUNDERABAD.

(a) The matter of a pure w_a.ter-sﬁpply, in combination with a drainage scheme
for the town of Secunderabad, is now under the consideération of, and 1s being ‘dealt
with by, the Resident at Hyderabad, in communication with the Government of

_ India. Its completion is admitted to be a necessity and is believed to be purely a

financial question. : . .

The water-supply of the troops is believed to be above suspicion, yet enteric
fever prevails. If it arises from water as stated by the Deputy Surgeon-General,
Bhngalore, then the theory of the General Officer Commanding the Bangalore
Division that one chief cause is that soldiers drink impure water, &c., when visiting
native huts, &c., is strengthened.

(b) With reference to wet cultivation at this station, the Military authorities
have repeatedly and continuously moved the Resident to have such cultivation
put a stop to in the vicinity of the barracks occupied by British troops; but
although frequent promises have been made, no improvement has actually taken
place and can hardly be expected, unless Government are prepared to pay the
owners of the paddy-fields the difference between the value of wet and dry cultiva-
tion. As regards the Native troops, it has been decided that the expense of com-
pensating the owners of a very limited area of paddy cultivation in cantonment for
the loss they would suffer would be prohibitive.

(¢) The General Officer Commanding the Hyderabad Subsidiary Force reports
that 1t is impracticable to raise the floors of the barracks so as to have thorough
ventilation underneath and to protect ground floors from sub-soil damp. None of
the plinths can be considered low, and as the water drains freely away from the
barracks, the tendency for moisture to rise through the stone floor is minimised.
The only remedy considered at all likely to prove successful in effectually resisting
damp is to point the joints in the stone with asphalte ; an estimate for this work
has been called for, and it will be carried out as soon as funds are available.

(d) About 2,000 trees were planted in the year 1884-85 in the vicinity of the
barracks and lines of British and Native troops at Secunderabad. It is believed
that the remark of the Surgeon-General, regarding the want of trees as a protec-
tion against unhealthy winds, referred to the hutting lines of Native troops, and
not to the substantially built barracks of the British portion of the garrison.

IT1.—KaMPTEE.

Steps are being taken to carry out at once some of the suggestions made by

- the Deputy Surgeon-General, Nagpur Force, towards improving the latrine accom-

modation for the British Infantry Regiment at this station, such as the removal of
‘the front splash boards of the latrines and the raising of pans so as to touch the
seats, and the General Officer Commanding is of opinion that, by devoting more

_attention to the use of dry-earth by carrying out these alterations and by cleansing

the pans by fire before they are tarred, the offensive smell complained of may
be diminished. .

The Deputy Surgeon-General, Nagpur Force, has brought to notice other
‘points, such as the provision of asphalte flooring, want of ventilation, walls coming
‘down to the ground, level partition being too high, the existence of a double row
of seats, &c., but these appear to be defects inherent to the standard plan on which
the latrines were built, and therefore a matter for consideration of Government in

o
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No. 221.  From Brigadier-General E. FAUNCE, Quarter Master General, Madras

Army, to Lieutenant-Colonel A. KENNEY-HERBERT, Secretary to Gov-

ernment, Military Department ; dated Ootacamund, 7th February 1887,
No. 263-B. : .

In returning Reference Order No. 6565 of 19th October last, referring letter -

No. 3517 of 13th idem from the Superintending Engineer, V' Circle, regarding cause
of sickness among the British troops at Baungalore, and in continuation of this
office letter No. 262-B of this date, I have the honor, by order, to state that, in the
opinion of the Medical authorities at that station, the prevalence of enteric fever is
due chiefly to the impure water-supply as borne out by statistics and as mentioned
in my letter of this date quoted above; the question of the improvement of this
water-supply is now in the hands of Government.

2. With reference to dampness of floors of barracks being a source of sickness .

amongst troops, I am to say that the Deputy Surgeon-General, Bangalore Division,
does not concur in the opinion expressed by the Superintending Engineer, and
that no complaints have ever been made on this subject ; surface drains, however, to
receive and carry off rain-water from the roofs, would no doubt be an improvement,
but the cost of providing such drains would be very great. Should Government
desire it, estimates will be called for and submitted.

3. The measures adopted for the improvement of the drainage of Shoolay are
detailed in this office letter of this date quoted above.

No. 222. OrpEr THEREON, 19th February 1887, No. 1011.

Ordered that the foregoing correspondence be forwarded to Her Majesty’s
Government. '

2.. The defects in regard to the construction of the latrines at Kamptee brought -

to notice in the concluding portion of the Quarter Master General’s letter No. 262,
dated 7th February 1887, will be referred to the Government of India for the issue
of such orders as may be deemed necessary.

3. It is observed that the Government of India have been addressed in the
Public Works Department with reference
to the provision of funds to carry out the
Bangalore water-supply project.

Proceedings of Government, No. 2293-W,
dated 20th September 1886.

No. 223. To the Secretary to the Government of India, Military Department ;
dated 19th February 1887, No. 1012.

(True Extract.)

(Signed)  A. KENNEY-HERBERT, Lt.-Col.,
g3 Secretary to Government.

To the Quarter Master General.
»  Adjutant-General,
»  Burgeon-General, Her Majesty’s Forces, Madras.
»»  Sanitary Commissioner, Madras,
»  Public Works Department.

Exd, E. C. Shunker.

..
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 MILITARY.

To 3
- Tmr QUARTER MASTER GENERAL,

&c., &c, &c, " , GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT,

Dated February, 19th, 1 , ‘ Buildings and Roads.
® T . Military Works.

Issued

Recd, ? ¥
Enel, 4 No. 1182 M.W.:—

—

G.0., 19th Februa.ry 1887, No. 1011, E | No. 2794 W., dated 5th Oct. 1883. proceedings of the Madras Government

SRRl W a1 8th 5

] A s, / ' s A A Al L AsTeWL, 25th Jul % ; ;
7 / A /-7,/ $ % /(} /N 7 (‘(“ s “}f‘*"{f',—f‘/ | " 9999 W, 1 0th Sgp{. 1886, with are convinced that the only feasible means

T - e

Reap—the following letter from: Colonel E. COLLEN, Officiating Secretary to the
Government of India, Military Department, to the Secretary to the Govern-
ment of Madras, Public Works Department, dated Simla, 14th June 1887,

1 I am directed to acknowledge the receipt of your letter, No. 2293 W., dated 10th
September 1886, forwarding a copy of the

|38 . ] » 219%5W, , 5th , , marginally noted, relating to the improve-

» 1473W, ,,  13th June 1884. ment of the water supply of Bangalore,
and stating that the Government of Madras

Ao i Captain Romilly’s report annexed. of giving the garrison a pure water supply,

st i L7 : at a reasonable cost, is to adopt Captain

/7

Romilly’s project for supplying distilled water for drinking and cooking, and improving

g 0% \ : : - : the Halsur tank supply and continuing it for all other purposes than drinking and
e ) | F EBBUA.RY. ) cooking. The estimated cost of the works is Rs. 2,26,860, and the annual cost of
35 Nos. 219224, " maintenance of the distilled water system is estimated at Rs. 84,600, to which has to .

be Rs. 27,000 per annum more.

L 7 o . " - ~ be added the cost of the impure supply from the Halsur tank, which will apparently

) 2. With reference to this subject, I am to say that the Government of India, in
el , - view of the serious objections to a dual system of water supply, and the great annual
o 1 4 ‘expenditure involved in the proposals now put forward, are very unwilling to accept

¢ these proposals as the only alternative open for providing a satisfactory water supply
- , : F for Bangalore ; and they hope that further investigation may show that a satisfactory

supply may bé possible, involving a smaller recurring expenditure. In this hope the

Governor in Council.

-

British troops at Ba villages, the drainage of which the Agaram tank receives, were removed.

ngalore and Secunderan ¥ . : .
:?d.—correspondence oy “’;szrgf Pl 3 Government of India would be glad if the cost of this as well as of reserving the
i mmong:he e T . whole drainage area of the tank were ascertained, as it may be found that Captain
| e ’ﬂ:: (} ?9 defects in regard to the = | Romilly’s conviction that the difficulties and expense are prohibitive was a mistaken
1 w noG"ﬁ;"mmenb ot atrincs ot Kamptee bronght one. Possibly, the annual expenditure connected with this scheme might be reduced
| b Y the Quarter Master General, refer- ‘ ’
| ; d to the Government of India for issue of the
" necessary orders,

' Government of India are supported by their responsible advisers on such subjects, a
copy of whose note on the subject is herewith forwarded for the information of the

3. T am therefore to ask that, under the orders of His Excellency, further
examination of the country round Bangalore may, if considered necessary, be made.

Sa;njtary. -! 4. T am, however, to remark that, from the} papers submitted, the Agargm scheme
: seems to offer a reasonable prospect of a satisfactory supnvly, especially if the four
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if a pipe were taken from the higher-level tanks, and the troops supplied by gravi-
tation so long as this supply lasted.

5. If the Agaram scheme is proved to be not practicable, it would be worth while
to ascertain the cost of pumping a full supply from the Cauvery. :

Excrosure.
Note on Water Supply of Bangalore.

The project on which this department is asked to advise is estimated to cost Rs. 2,26,860,
This sum appears to be the cost of ‘ works” alone, and does not include provision for
establishment charges or for tools and plant. The addition pf these qharges would increase
the figures probably by about 30 per cent. I note this fact as it has an importance of its own,
but throughout the remainder of this note, I will ignore the charges in question for the sake of
simplicity.

PThe);)roject under consideration is one which provides a dual supply. The total quantity
of water to be delivered is 60,000 gallons daily. Of this, 9,000 gallons is for drinking and
oooking, the remainder is for *inferior”” domestic purposes. The * inferior” water is to be

supplied from the Halsur tank in much the same

® Part of Project C. manner as it is at present, but the tank itself

RS, s 2 »
1. Channel, masonry works, compensation .. 26,130 18 t0 be.lmproved at a cost of Rs. 59,869:’ and
2. Improvements to tank ., = .. 33,730 several improvements (being part of project B)
50360 re to'be made in the pumping and other

arrangements. The * superior ” water for
drinking and cooking is to be taken from the
Halsur tank; it is to be distilled by Normandy’s apparatus, and then delivered to the troops
through iron mains.

he working expenses of the project are estimated in paragraph 35, page 19, of Captain
Romilly’s report. “The gross total is Rs. 84,600. It is not clear whether any provision is made
for repairs or not. It may be that the cost of repairs is included in the percentages. No
provision is made for superior establishment, nor is the original cost of the old works (about
three lakhs) taken into consideration. It is desirable to decide, as far as possible, the working
expenses between the two systems of the dual supply. I can only do this approximately. But
it would appear that the yearly cost of distilling 9,000 gallons a-day will be—

Monthly.
. RS. RS.
Share of establishment 150
Fuel for engine, say ... 25
Fuel for condensers ... . 3,600
Uil, grease and sundries 25

Total, per mensem ... 8,800

Per annum ... P )
15 ©/, Interest of depreciation in condensers . 12,027
15 °/, Interest of depreciation on share of engine and

pumps, say ... asal 2 U00

10 °/, Interest of depreciation on other works, say e 2,000
16,027
Total annual charges ... e 81,627

This is (as nearly as I can decide the figures given) the yearly cost of (9,000 x 365 =)
3,285,000 gallons of really good water. : v

The cost of 1,000 gallons of good Water is, therefore, about Rs. 19,

Good drinking-water in London costs about six-pence, I believe, per 1,000 gallons. In

Calcutta, I know it easts less than four annas
per 1,000 gallons. In Lahore it seems to cost+
: about six annas per 1,000 gallons.
It may be said, then, that the proposed system of supply of ““superior ”” water is enormously
expensive. It stands to reason that it must be so. The roposal is to allow the pure rainfall to
flow over a more or less dirty surface; to permit it to ge defiled in a tank, where sewage and
other foul matter is admitted, and then to turn it into steam and condense it into good water !
Why cannot the pure rainfall be caught when it is pure and needs no distillation and aération ?
Why permit the water to be defiled first, and then g0 to enormous expense to clean it again ?

Let us see what is necessary to obtain the small quantity of 9,000 gallons a-day, which is
proposed to be distilled. The rainfall is given for eight years on page 29 of Colonel Mullins’

+ Page 36 of Colonel Mullins’ report,
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report. The following table is based on the average of those years: it assumes that a catchment
surface can be prepared which will—

Percent. of
rainfall,
In January, February, March, catch ved & s w9y
In April, May, June, catch . skt 100
e
In July, August, September, October, catch el 170
In November, catch ... =5 e 50
In December ,, ... so St bas 00
Number of Number of
gallons which Gallons passed |gallons in a reser~
Rainfall Proportion would be ngzsgd(%gn into reservoir | voir holding 14
_' flow off. | discharged from B 5 eat dailv from the millon gallons
a surface of 8 ¥ catchment., at the end of
400,000 s. fr. each month.
January .. i 0:13 3 Nil 279,000 Nil 942,000
February s 0-15 Sl Nil 252,000 Nil 690,000
March .. o 053 |} Nil 279,000 Ni 411,000
April =10, g 0-87 \ 83,000 270,000 83,000 224,000
Mor i L 452 05 457,000 279,000 457,000 402,000
June £ A 2-15 |' 228,000 270,000 228,000 360,000
July A 4:11 644,000 279,000 644,000 725,000
August ., 5 6-29 0-76 977,000 279,000 977,000 1,423,000
September I 464 . 728,000 270,000 347,000 1,500,000
October e 621 977,000 279,000 279,000 1,500,000
November 2-89 05 291,000 270,000 270,000 1,500,000
December 0-33 Nul Nil 279,000 Nil 1,221,000

This table shows that a catchment of 400,000 square feet and a reservoir of 1} million
gallons will supply 9,600 gallons a-day if the catchment discharges as is assumed, and if the rese eOLP
is water-tight. The Ooperhalli scheme failed because the catchment did not fulfil anticipations
and the reservoir was not water-tight.

A catehment can be made to discharge nearly the entire rainfall if it be a plastered concrete
floor. A reservoir in masonry can be made absolutely water-tight. I take the following rates
from the reports :—

Conerete Rs. 12-8 per 100 c. ft., rubble masonry Rs. 14-1 per 100 ¢. ft. At this rate it
ought to be easy to lay a good floor all over the
catehment for Rs. 6 per 100 square feet.

Colonel Mullins estimates a clear-water reservoir ® to hold 73 million gallons at Rs. 2,40,00¢,
or, say, Rs. 3 per hundred gallons, Captain

Page 61 of Captain Romilly's report.

* Page 15. Romilly estimaies + about Rs. 7 per 100
+ Page 7. gallons for a small one to hold only 105,000
I believe the Calcutta reservoirs cost considernbly less. gallons. A rate of Rs. 5 per 100 gallons should

be more than ample. ,
Filters appear to cost from Re. 1 to Rs. 1-4 per square foot. Captain Romilly “takes the
extraordinary low duty of only 16 gallons per square foot in 24 hours. I will take the same
duty and cost at Rs. 1-8 per square foot.
On these rates it would seem to be possible to provide 9,000 gallons of water daily by the
following works, costing about Rs. 1,50,000 :—

RS.

Compensation for land, say, 15 acres at 200 ... s 3,000
A plastered concrete catchment 400,000 square feet in area at 6 per

100 square feet .es s ess e e “es ces 24,000
Masonry ducts leading to settling tank 4,000
Open masonry settling tank to hold 500,000 gallons, at, say, Rs. 3

per 100 gallons % i «- 15,000
Two filters, each capable of passing 9,000 gallons daily at 16 gallons

per square foot, 1,125 square feet at Rs. 1-8, say 2,000
Clear-water reservoir to hold 1} million gallons at Rs. 5 per 100

gullons e ory i - 75,000
‘Mains and stand-posts, &e., sa warcs Miee 20000

Total ... 143,000

or, say, atotal of Rs. 1,50,000. I believe the cost to be very highly estimated, and it is open to
question whether a settling tank and filters would be necessary if the catchment were railed and
well preserved.
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orkin of this project would be very small. T assume that it would either
be wfrﬁdvby gga:ixtl::t?::sby seleb%:)ing a sufficiently high site for the reservoir some distance
from Bangalore, or that the reservoir would be placed near the barracks and that the soldiers
would pump the water themselves. :

RE.
Taking the working expensesat ... . e W%, 2V 2400
and interest and depreciation (as in Captain Romilly’s estimate) at
1y per cent. on Rs. 1,50,000 ... P b we 13,000
the total yearly charges would be it 17400

as compared with Rs. 61,627 of the distillation project, and the water would be quite as good.
Any project which costs less than about 6 lakhs of rupees would be cheaper than the one proposed.

Again, it is stated in these papers that some of the wells in Rangalore give very good water,
but that they cannot be depended upon ; that the water is at times brackish, or,_lf the wells are
largely drawn upon, the supply becomes foul, because the large draught taps impure sources.
This defilement must be due to local causes. By seeking a locality, some miles perhaps from
Bangalore, where these causes do not exist, pure water must be obtainable from wells in
abundance. Nine thousand gallons a-day is only one cubic foot per minute. If there is no
spring or no well or no group of wells within a reasonable distance, say, 10 miles of Bangalore,
which can be relied upon to give one cubic foot per minute, a pipe 24 inches in diameter with a
head of 5 feet per mile would carry that quantity of water. Such a pipe might cost Rs. 4,000
per mile laid. 1f such a well or spring could be found, the capital cost of works necessary to
deliver 9,000 gallons of water per day in Bangalore might be—

RS.
Cost of well and land ... . 10,000
Engines and engine house ... TRRRE S e 20,000
10 Miles of 24-inch pipe ... 40,000
Service reservoir in Bangalore ... = ! 0000
Distribution pipes S S En el R A SRRl T 11

Total ... 80,000

RS.

A-year,

The working expenses might perhaps amount to S wee 8,000

Interest and depreciation (as before) 15 per cent. on 20,000 = 3,000 ) 9.000
Interest and depreciation (as before) 10 per cent. on 60,000 = 6,000 § ™

Total charges Rs. 12,000 a-year for 9,000 gallons a-day. I believe I have here exaggerated
both the capital cost and the anuual charges. But it is evident that, both in this project and in

that sketched by me previously, there is room for large excess over my very rough estimates -

before the cost of the water would amount to that which is contemplated in the scheme for
distillation. '

The Military Department refer this matter to this department with the question: “ Does
the Department of Public Works recommend the adoption of the distillation project ?” I would
reply—* Most certainly not. Tt is ruinously and unreasonably expensive.”

The Military Department further ask : * What does the Department of Public Works advise ?”
I would reply—* Do not fear to go rather further a field for the water. It is not unreasonable
to think that it would be cheaper to pump from the Cauvery river itself rather than to distil
water. Find pure water somewhere, it must exist, and then see what it would cost to deliver.
1f you are satisfied with the supply from the Halsur tank for ‘ inferior* purposes, by all means
accept that portion of this project which contemplates an improvement in the delivery of that
water for inferior purposes, and look only for 9,000 gallons a-day for *superior’ purposes.
But, if you are not satisfied with that supply, do not hesitate to go further away for your supply
of 60,000 gallons a-day. If this quantity of pure water can be found any where, in tank, river,
or well, within about 20 miles of Bangalore, it can probably be delivered by iron mains and

pumps within the annual sum of Rs. 85,000 a-year, which it is contemplated will be the gross

annual charges of the dual project which is recommended by the Government of Madras.”

-

Orper—dated 18th July 1887, No. 1924 W., Public Works.

Communicated to the Superintending Engineer, V Circle, who will ascertain and
report the cost of removing the four villages which drain into the Agaram tank, and of

reserving the whole drainage area of the tanks. Also, what reduction in the estimated

",.A"l-';

T
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annual expendifure connected with Captain Romilly’s Project A could be effected by

e e e e e e T e o

taking a pipe from the higher-level tanks.

2. The Superintending Engineer will also, if possible, prepare a rough estimate
of pumping a full supply of water from the Cauvery.

(True Ixtract.)

(Signed) J. 0. HASTED, Colonel, R.E.,
Secretary to Govt., P.W.D,

To the Superintending Engineer, V Circle,
»  Military Department.
,»  Public 34

 Exd. E. Fernandez.
- Spare Copies
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1t will bo observed that-cholera is not included in this abstract. Tn
Madras Presidency there was only one death from it at Secunderabad,

yielding a death-rate of 0-095 per 1,000, a degree of immunity which may
be contrasted with the 58,109 deaths among the civil population of -

Madras Presideney itself. Their death-rate was 2-0 per 1,000, or nearly
99 times that of the Buropean Army. There was another death from
cholera at Tonghoo, in Burma. Taking the deaths in order, the most

 fatal disease of the year was snteric fever, from which there werc 73
_admissions, 23 deaths, and one invalid. During the preceding year, 1834,

there were 129 cases and 18 deaths from this disease.

6. The following were the stations where troops suffered from enteric
fever :—

Cases. i Deaths.
|

Secunderabad . % 29

Bangalore - - -
Bellary - = ”
Cannanore - - 7
Wellington - =
St. Thomas Mt. = =
Belganm -
Sitabuldi - - -
Calicut - - B
Kamptee - - -
Rangoon - -
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The enteric fever admissions are not given for all the stations, but the
first three stations in the list yielded 45 cases out of a total of 73 in the
command, and 13 out of 23 deaths.

7. The local conditions under which enterie fever continues to show
itself at Secunderabad and Bangalore have not received further elucidation

in the preseni: Report. There are, indeed, the usual differences of
opinion on the subject. It is thought by one medical officer that the

Ulsoor tank and its water are not to be blamed solely, because enteric

fever occurs where it is not used, and also in barracks out of reach of its
emanations. But if this be admitted, it would only show that enteric
fever does not depend on a single cause. Again, it is stated that difference
of level in the tank water shows no change in the statistics of this fever.
But it may be suggested that, from the nature of the case, the obser-
vations have been too few to justify such a conclusion. In-questions of
etiology, it scarcely helps us to assign such a disease as enteric fever to
any one cause. Several causes, including age and climate, may co-
operate,and the proper function of skilled sanitary investigation is to assign
due weight to each, and decide what can be done to abate or remove them.

 Facts already ascertained, and again referred to by the Surgeon-General,

such as the defectiye surface drainage. of the barracks at Secunderabad
and the proximity of part of the barracks at Bangalore to a crowded
native bazaar, may have influemced unfavourably the health of troops at

these stations ; and we know from other reports that there arve disease

causes at Secunderabad in the vicinity of the staff lines which require
removal. And Bangalore has not yet obtained a wholesome water-

supply.
Trees were planted as a profection at Secunderabad in the course of

the year, and the barracks at Bangalore are reported in good condition.

But this view can scarcely be accepted regarding any Indian barrack if

we adopt the facts stated by Colonel Burton, R.E., who says:—* (1) The

¢ men in all the barracks live on stone floors, in several places raised less
« than 12 inches above the ground, and rarely more than 24 inches
* above the ground ; (2) that none of the barrack floors are damp proof;
“ (3) that all the rain-water falling from the roofs soaks into the ground

SR AR P - N

¢ pqually under the barrack floors as in the swrrounding ground, owing

« to the absence of efficient surface gutters round each barrack by which
«« guch water might be led away.” (Military Department, 19th February
1887, No. 1011, Sanitary.)

We have called attenfion year after year to these grave defects in
barrack construction, and in any discussion of the causes of enteric
fever they must be taken into account.

Under these local circumstanees, we must either consider that some of
the 47 enteric fever cases at these two stations may not have been ftrue
enteric fever, or that thege are still causes in operation which predispose
to this more severe fever form. The fever admissions af both stations
are high. At Bangalore they amounted in 1885 to 111°16 per 1,000, and
at Secunderabad to 139:07 per 1,000. Even these ratios are not high
when compared with the amount of fever in the Nagpore force, which
includes troops at Kamptee. In this division 1,032 men sent 383 cases
of fever to hospital, equal fo a ratio of 37113 per 1,000. Four of the
Nagpore cases and one death were due to enteric fever. These statistical
facts show the presence of sources of malaria at the stations, but they
could searcely account for enteric fever. At most they would act as
predisposing causes.

8. Evidence in the present and past Reports appear to justify a re-
commendation that the gemeral sanitary condition of Secunderabad
should be examined and remedies applied, that Bangalore should have
its improved water-supply provided as speedily as possible, and that the
Native bazaar near the barracks should be maintained in a good sanitary
condition, while the well-known subsoil malarial causes at Kamptee
should be dealt with. As -the case stands, this is all we should be
warranted by the present Reports in advising.

Some additional light on localization of enteric fever may possibly be
obtained from a fact regarding part of a regiment which was sent from
Madras to Port Blair. The South Welsh Borderers were stationed at
Fort St. George, and a detachment from them, together with other troops
for Burma, was embarked at Madras. There was no enteric fever among
troops at Fort St. George, or among the troops embarked for Burma.
But in the detachment landed at Fort Blair there were four cases of this
fever. There is strong evidence in this instance that local conditions had
something to do with the occurrence, and this appears to be the view
held by the Surgeon-General.

9. Diseases included under the head of Digestive system yielded a
large amount of sickness. There were reccived into hospital under this
class 567 admissions from dysentery, of which 4 died, 430 admissions
from diarrheea, none fatal, and 307 admissions and 12 deaths from
hepatitis, including abscess of liver. There has been some reduction in
death-rates from these diseases of late years. But there is no information
in the Report as to their causes, and we must therefore repeat what has
been the result of past evidence, that hepatic disease may be induced by
drink, as well as by climatic ca uses,—the first can be controlled, and the
latter may be mitigated by attention to clothing ; that bad water, where
it is used, predisposes to dysentery as well as to other bowel diseases;
and that a known cause of dysenteric attacks is exposure to cold blasts
of air in bed at nights. As related to the possible influence of in-
temperate habits, it may be stated that there were 29 admissions from
delirviwm tremens, 6 from alcoholic poisoning with 1 death, and 14 ad-
missions and 4 deaths from sunstroke.

10. The chief practical result of the present year’s Report is that it
shows great prevalence of local causes of malarial fevers, probably arising
from general malarial conditions, partly from climatic causes and want
of attention on the part of tooops to clothing, and, partly from undrained
subsoil of stations, with all of which' the predisposition to enteric fever
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Sanitary—Reports and Returns.
Read the following paper :—

) R Despatch from the Right Honorable & {
* His Excellency the Right Honorable the Governor in Council, Fort St. George ;
dated India Office, London, 23rd June 1887, No. 3.

I for‘ward, for your information, 70 * copies of a Memorandum by the Army

Sanitary Commission on the Health

* 12 by mail ; 58 by parcels post. R s of Britigh troops in the Madras
Command for 1885.

2. Iam glad to learn from your letter dated the 19th February last, No. 13
(Military), that steps have been taken for improving the sanitary condition of the
stations of Bangalore, Secunderabad, and Kamptee.

itary Report's of the Health of British
Troops in the Madras Command during 1885.

" Two reports on this subject have been separately referred to us. The earlier one,
‘addressed by the Surgeon-General to the Secretary to Government, Military Department,
and the other, which is in most respects similar, with observations onihe Surgeon-General’s
‘recommendations by the Adjutant-General, is also addressed to the Secretary to Government.
It does not appear to be necessary to consider these reports on two separate memoranda. We-
shall, therefore, deal with them together.

1. The strength of British troops in the Madras Command for the year under review
averaged 10,414 non-commissioned officers and men.

2. From among this number there were 12,105 admissions to hospital, 97 deaths, and
251 men were.invalided home. The ratios per 1,000 strength compared with those of the
preceding ten years were as follow ;:— =
- 1875—84. 1887.
Admissions per 1,000 ... B ¢ ... 1,172:66 1,162°38
* Deaths F g H SRR 14°62 9-31
Invalided ,, ~,, 55 Br 88 04 24°10

Considering these ratios solely from the side of total loss to the service during these eleven
years, it will -be seen that, counting together the deaths and invalids for each period, the
average annual disappearance of men from the ranks during the ten years 1875—84 was in the
ratio of 5266 per 1,000, and in 1885 it had fallen to 33-41 per 1,000, a decided mark of

. improved health gnd efficiency, notwithstanding the slight increase of 0-71 per 1,000 in the
death-rate of 1885 over the rate of 1884. E

3. The average number of men constantly sick in the force was 686. This is the least
favorable feature in the year’s statistics, and now t ie death-rates have been so far reduced £
it may be suggested whether it would not be advantageous to direct attention to this point.
Unfortunately, nearly one-third of the constantly sick, or 221 per 1,000, were in hospital for
venereal diseases, an inefficiency cause which the measures hitherto tried have failed to diminish.

4. Of other causes more under the influence of sanitary control, the febrile disease group
kept 60 men, and the digestive disease group llgﬁbn cqustantly on the sick list. To these
three disease groups was due considerably more than one-half of all the constantly sick in 1885,
They were the means of keeping 899 men out of t ks out of 10,414.

5. The following were the principal death canses in 1885 — ¢
§ : X D

& : Diseases. Deaths. 4 " g:;:g;zh

~ Enteric fever o : » 23 )
Tubercular diseases ' 9 086
- Nervous system .. : # » -9 0 86
Circulatory system * 7 067
ti ' i 19 183
16 153

-




2

4 4
e D e

. Jur1887,No. © .

ks
Ak

i - ~ %"‘*“*M'"‘*““""'“"'""W"’“"““" =y

the well-known subsoil malarial causes at Kamptee should be dealt with. As the case stands,
this is all we should be %arranted by the present reports in advising.

Some additional light on localization of enteric fever may possibly be obtained from a fact
regarding part of a regiment which was sent from Madras to Port Blair. The South Wales
Borderers were stationed at Fort St. George, and a detachment from them, together with other
troops for Burma, was embarked at Madras. There was no enteric fever among troops at
Fort: St. George, or among the troofs embarked for Burma. But in the detachment landed at
Port Blair there were four cases of this fever. 'I'here is strong evidence in this instance that
local conditions had something to do with the occurrence, and this appears to be the view held
v S by the Surgeon-General.

Seeunderabad Moy #1495 P ol 29 10 : ‘, : ;f. :: , 9. Diseases included under the head of Digestive system yielded a large amount gf sickness.

Tt will be observed that cholera is notincluded in this abstract. In Madras Presidency
there was ouly one death from it at Secunderabad, yielding a dwt.h-rie of ©-095 per 1 i}?ﬂyﬁ
a degree of immunity which may be contrasted with the 58,109 deaths among the civil
population of Madras Presidency itself. Their death-rate was 2:0 per 1,000, or nearly twenty-
two times that of the European Armg. There was another death from cholera at Tonghoo in
Burma. Taking the deaths in order, the most fatal disease of the year was enteric fever, from
which there were 73 admissions, 23 deaths, and 1 invalid. “During the preceding ydar "1884,.
there were 129 cases and 18 deaths from this disease. ) : &

6. The following were the stations where troops suffered from enteric fever : —

.

Bangalore ... AR L kel Siv 18 13 There were received into hospital under this class 567 admissions from dysentery, of which
Bellary ad L3 P R e B R 2 4 died, 430 admissions from diarrhcea, none fatal, and 807 admissions and 12 deaths from
Jannanore ... osbe 3 F e 2 . Thepatitis, including abscess of liver. There has been some reduction in death-rates from
‘Wellington ... e R i : 9 ! these diseases of late years. But there is no information in the report as to their caunses, and
5t. Thomias® Mount ...  ses . = bW g 1 we must therefore repeat what has been the result of past evidence, that hepatic disease may
Belgaom ‘s 1 2 ks ¥o) L by G R 1 be induced by drink, as well as by climatic cavses,—the first can be controlled, and the latter
Sitabuldi . g i b0 1 may be mitigated by attention ‘to clothing; that bad water, where it,is used, predisposes to
Calicut = 1 dysentery as well as to other bowel diseases ; and that a known cause of dysenteric attacks is
Kanptee 2o e .‘ 3 . exposure to cold blasts of air'in bed at nights. As related to the possible influence of intem-

ngoon B i e, ok § A X 1 perate habits, it may be stated that there were 29 admissions ffom delirium tremens, 6 from
Thayetmyo ... od s : 2 1 alcoholic poisoning with 1 death, and 14 admissions and 4 deaths from sunstroke,

10. The chief practical result’of the present year’s report is that it shows great prevalence
of Tocal causes,of malarial fevers, probably arising from general malarial conditions, partly from
climatic causes and want of attention on the part of troops to clothing, and partly from
undrained subsoil of stations, with all of which the predisposition to enteric fever may be
connected. In former reports the state of latrine accommodation was included among the
probable predisposing canses of this fever, and we learn from the reports under review that at
Kamptee the dry-earth latrines are not so well managed as they might be. From the few facts

The enteric fever admissions are not given for all the stations, buat t:}.xe first three stv ti
in the list yielded 45 cases out of a total of fg‘in the command, and 13 out of 23 deaths. S

7. The local conditions under which enterie fever continues to show itself at Secunderabad
and Bangalore have not received further elucidation in the present report. There are, indeed
the usual differences of opinion on the sabject. It is thought by one Medical Officer thas tln;
Ulsoor tank and its water are not to be blamed solely, because enteric fever occurs where it is

not used, and also in barracks out of reach of its emanations. But if this be admitted, it would s 44 _ presented to us, we can ouly give general indications as to remedial measures, and they appear
only show that enteric fever dOeS not depend on a single cause. Again, itis stated that P o to be those which are well known and acknowledged, such as general sanitary improvement of
difference of level in the tank water shows mno change in the statistics of this fever. But it , A s o stations, particularly in such cases as Secunderabad and Bangalore, scrupulous attention to the
may be suggested that, from the nature of: the case, the observations have been too few to ) ¥ e water-supply of troops, and such works and measares as will cleanse the subsoil of stations
justify such a conelusion. In questions of etiology, it scarcely helps us to assign such a disease . v generally and diminish Malaria. These, with attention to the habits of the men, so far as we
as enteric fever to any one cause. Several causes, including age and climate, may co-operate, p y ' can learn from the present report, would be the most effectual means of advancing the
and the proper fanction of skilled sanitary investigation is to assign due weight to each, and R improved standard of health which has been attained ab many Madras stations in late years. It
decide what can be done to abate or remove them. Facts already ascertained, and again ? is true, as the Adjutant-General states in his remarks, that questions of finance present grave
referred to by the Surgeon-General, such as the defective surface drainage of the barracks at . difficulties to the progress of sanitary work, but of these we cannot take account. We concur
Secunderabad anq the proximity of part of the barracks at Bangalore to a crowded native generally in the proposals of the Surgeon-General, and, as a general rule of sanitary procedure,
bazaar; may have influenced unfavorably the health of troops at these stations ; and we know these stations where fatal fevers are most prevalent ought to be first improved, although the
from other reports that there are disesse causes at Secunderabad in the vicinity of the staff o 3 required expenditure may have fo be diverted from works at the less unhealthy stations.
lines which reqaire removal. And Bangalore has not yet obtained a wholesome water-supply. { : 28th May 1887
3 'B::estwsre pllanted as a protziacl;ion ag Secunderabad in the course of the year, and the : 5 Y ; T é
arracks at Bangalore are reported in condition. Baut this view can scarcely be ac o : 1 - v
regarding any Indian barrack if we i?o;&f the facts stated by Colonel Burtog, R.Eie I;:ﬁg : No. . Onper THEREON’27 July§88T, No. 4 5 :
siys :—* (1) The men in all the barricks live on stone floors, in several places raiced less than g » Communicated to His Excellency the Commander-in-Chief and the Sungeon-
1% inches above the ground, and rarely more than 24 inches above the ground ; (2) that none of | s General, Her Majesty’s Forces, Madras,
:tl‘l: b;:::?]kdﬁ:ml?;eu?d[gp f{OO{); (3) lthﬁﬂﬁ all the {‘aint—}:vater falling from the droofs soaks into E No. 7533, dated 4th December 1886. with reference to the Proceedings of
! r the barrack fioors as 1n the surroun in ound, owing to the § g 2 i i

‘ absen(’;’e of efficient surface gutters round each barrack by which sgclgrwaber migh% be led ' e 2 331?’ 5 113?1‘1 Febx’-:la.ry 1887 Goverg mfenﬁ 1:’([) s S 5}]6 mar%m, apd

away.” (Military Department, 19th February 1887, No. 1011, Sanitary.) . & ¥ g : Papie Ol the Yemorandum of the Army

We have called attention year after year to these grave defects in barrack construction, Sanitary Commission.

and in any discussion of t:he causes of enterie fever they must be taken into account. : ‘ b ; (True EXU’aﬂt.)
Under these local circumstances, we must either consider that some of the forty-seven . :
enteric feve:.' cases ab these 'two stations may not have been true enteric fever, or that there are . W M()\
still causes in operatxgn which predis})ose to this more severe fever form. The fever admissions " | Biiodr.-C
at both stations are high. At Bangalore they amounted in 1885 to 11116 per 1,000, and at ‘ B . NRERY rigdr.-Genl,
becundera_bad to '13907 Per 1,00(). Even these ratios are not high when compared with the o, . Secretd‘ry to Gove'rnment.
amount of fever in the Nagpore force, which includes troops at Kamptee. In this division i 4 : tﬂ@
1,032 men sent 383 cases of fever to hospital, equal to a ratio of 37113 per 1,0€0. Four of E 3 To the Adjutant-General, with 8 copies of memorandidm.
the Nagpore cases and one death were due to enteric fever. These statistical facts show the o ,»  Quarter Master General, with L2 copies of memorandum.
presence of sources of malaria at the stations, but they could searcely account for enteric fever. i ., Surgean-Genersl, Her Majesty’s Forces, Madras, with 15 copies of memorandum.
At most they would act as predisposing causes. ! St uE: ., Surgeon-General with the Government of Madras, with 20 i *
8. Evid gy £, ; i e - | : -, Sanitary Commissioner, with 2 copies of memorandum.
. aence 1n e present and past reports appear to justify a recommendation that the . -y . ., Public Department, with 10 copies of i3
general sanitary condm_on pf Secunderabad should be examined and remedies applied, that - Public Works Department., .~
Bangalore should have its improved water-supply provided as speedily as ossible, and that - .:E "’1 E C. Shuok "
the Native bazaar near the barracks should be maintained in a goud sauitary coudition, while R i e
» ' L SR _ ..-' . : ¢ -
. e f,
- ' s,
') 'f
: L
: ]
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GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Buildings and Roads.
Military Works.

Reap—the following letter from Colonel E. COLLEN, Officiating Secretary to the
Government of India, Military Department, to the Secretary to the Govern-
ment of Madras, Public Works Department, dated Simla, 14th June 1887,
No. 1182 M.W.:—

I am directed to acknowledge the receipt of your letter, No. 2293 W., dated 10th
September 1886, forwarding a copy of the
proceedings of the Madras Government

No. 2794 W, dated 5th Oct. 1883. 0 : :
marginally noted, relating to the improve-

ST08 Wi i hth 5,0,

” % "

n 1473W, ,, 13th June 1884. ment of the water supply of Bangalore,
s MTE Wi, it 13th ” and stating that the Government of Madras
" 181+ W., . 2thJuly s (Xs ot fitatl g

" 9995 W, . 10th Sept. 1886,  with are convinced that the only feasible means

of giving the garrison a pure water supply,
at a reasonable cost, is to adopt Captain
Romilly’s project for supplying distilled water for drinking and cooking, and improving
the Halsur tank supply and continuing it for all other purposes than drinking and
cooking. The estimated cost of the works is Rs. 2,26,860, and the annnal cost of
maintenance of the distilled water system is estimated at, Rs. 84,600, to which has to
be added the cost of the impure supply from the Halsur tank, which will apparently
be Rs. 27,000 per annum more.

Captain Romilly’s report annexed.

9. With reference to this subject, I am to say that the Government of India, in
view of the serious objections to a dual system of water supply, and the great annual
expenditure involved in the proposals now put forward, are very unwilling to accept
these proposals as the only alternative open for provi.ding a satisfactory water supply
for Bangalore ; and they hope that further investigation may show that a satisfactory
supply may be possible, involving a smaller reeurring expenditure. In this hope the
Government of India are supported by their responsible advisers on such subjects, a
copy of whose note on the subject is herewith forwarded for the information of the

Governor in Council.

3. T am therefore to ask that, under the orders of His Excellency, further
examination of the country round Bangalore may, if considered necessary, be made.

4. T am, however, to remark that, from the papers submitted, the Agaram scheme
seems to offer a reasomable prospect of a satisfactory supply, especially if the four
villages, the drainage of which the Agaram tank receives, were removed. The

Government of India would be glad if the cost of this as well as of reserving the
whole drainage area of the tank were ascertained, as it may be found that Captain
Romilly’s convietion that the difficulties and expense are prohibitive was a mistaken
Possibly, the annual expenditure connected with this scheme might be reduced

one.
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if a pipe were taken from the higher-level tanks, and the troops supplied by gravi-

tation so long as this supply lasted. . :
5. If the Agaram scheme is proved to be not practicable, it would be worth while

to ascertain the cost of pumping a full supply from the Cauvery. -

ExcLOSURE.
Note on Water Supply of Bangalore.

The project on which this department is asked to advise is estimated to cost Rs. 2,26,860.
This sum appears to be the cost of * works ”’ alone, and does not include provision for

establishment charges or for tools and plant. The addition of these charges would increase

the figures probably by about 30 per cent, I mote this fact as it has an importance of its own,

bu?: tgroug}f;nt 1:h¢=.»y rerﬁa.inder of Pt;rm note, I will ignore the charges in question for the sake of
s molicity

mmthlalx:y project under consideration is one which provides a dual supply. The total quantity

of water to be delivered is 60,000 gallons daily. Of this, 9,000 gallons is for drinking and

cooking, the remainder is for inferior § domestic purposes. The “ inferior” water is to be

supplied from the Halsur tank in much the same

® Part of Project C. ' 4  manner as it is at present, but the tank itself
i .. 926.130 18 to be improved at a cost of Rs. 59,860,* and
2 %ﬁf&ﬁ?ﬁﬂm i mwm.lfmn .. 33,730 several improvements (being part of i)l‘O];Ot B)

are to be made in the pumping and other
arrangements. The “ superior ” water for
drinking and cooking is to be taken from the
Halsur tank ; it is to be distilled by Normandy’s apparatus, and then delivered to the troops
through iron mains. : )

’Ishe working expenses of the project are estimated in paragraph 35, page 19, of Captain
Romilly’s report. The gross total is Rs. 84,600. It is not clear whether any provision is made
for repairs or not. It may be that the cost of repairs is included in the percentages. No
provision is made for superior establishment, nor is the original cost of the old works (about
three lakhs) taken into consideration. It is desirable to decide, as far as possible, the workiag
expenses between the two systems of the dual supply. I can only do this approximately. But
it would appear that the yearly cost of distilling 9,000 gallons a-day will be—

59,860

Menthly,
RS. RS,
Share of establishment - 150
Fuel for engine, say ... aww | e 25
Fuel for condensers ... vest 12y O00
Uil, grease and sundries ... 25

Total, per mensem ... 3,800

Per annum ... st g 49,600
15 °/o Interest of depreciation in condensers e 12,027
15 °/, Interest of depreciation on share of engine and
pumps, say ... $ At G i
10 °/, Interest of depreciation on other works, say s o L

16,027

Total annual charges ... s B 62T

This is (as nearly as I can decide the figures given) the yearly cost of (9,000 x 365 =)
3,285,000 gallons of really good water. oty
The cost of 1,000 gallons of good water is, therefore, about Rs. 19.

Good drinking-water in London costs about six-pence, I believe, per 1,000 gallons. In.

. Calcutta, I know it costs less than four annas
t Page 36 of Colonel Mullips’ report, " per 1,000 gallons. In Lahore it seems to costt
about six annas per 1,000 gallons.

It may be said, then, that the proposed system of supply of **superior ’ water is enormously
expensive. It stands to reason that it must be so. The proposal is to allow the pure rainfall to
flow over a more or less dirty surface; to permit it to be defiled in a tank, where sewage and
other foul matter is admitted, and then to turn it into steam and condense it into good water !
Why cannot the pure rainfall be caught when it is pure and needs no distillation and aération ?
Why permit the water to be defiled first, and then go to enormous expense to clean it again ?

Let us see what is necesfary to obtain the small quantity of 9,000 gallons a-day, which is
proposed to be distilled. The rainfall is given for eight years on page% ¢f Colonel Mullins’

]
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‘report. The following table is based on the average q! those years : it assumes that a catchment

surface can be prepared which will—

Percent. of
5 rainfall.
In January, February, March, catch ool | i b wesi-: 1 00
In April, May, June, catch . G it 60
In July, August, September, October, catch ARG
dn November, catch ... i e il
In December ,, ... Ses ¥ie wd 00
Number of | Nuamber of
gallons which | Gallons passed |gallons in a reser-
Rairffall Proportion would be | ngoallsgdzzgn into reservoir | voir holding 14
e flow off. | discharged from | Hons dail from the millon gallons
' a surface of ga g catchment. at the end of
400,000 s. ft. each month.
January .. = 0-13 ‘ Nil 279,000 Nil 942,000
February 0-15 \ Nil. Nil 252,000 Nil 690,000
March 053 ’ Nil 279,000 Nil 411,009
April 0-87 ‘ 83,000 270,000 §3,000 224,000
May 452 0-5 457,000 279,000 457,000 402,000
June 2:15 f 228,000 270,000 228,000 360,000
July 22 4-11 644,000 279,000 644,000 725,000
Angust .. 6-29 0-75 977,000 279,000 977,000 1,423,000
September 4-64 728,000 ! 270,000 347,000 1,500,000
October 6-21 977,000 i 279,000 279,000 1,500,000
November 2:89 05 291,000 270,000 270,000 1,500,000
December 0-33 Nil Nil 279,000 Nil 1,221,000

This table shows that a catchment of 400,000 square feet and a reservoir of 14 million
gallons will supply 9,600 gallons a-day if the catchment discharqges as is assumed, and if the reservoir
is water-tight. The Ooperhalli scheme failed because the catchment did not fulfil anticipations
and the reservoir was not water-tight. k

A catchment can be made to discharge nearly the entire rainfall if it be a plastered concrete
floor. A reservoir in masonry can be made absolutely water-tight, = I take the following rates
from the reports :—

Concrete Rs. 12-8 per 100 c. ft., rubble masonry Rs. 14-1 per 100 e¢. ft. At this rate it
ought to be easy to lay a good floor all over the
catehment for ®s. 6 per 100 square feet.

Colonel Mullins estimates a clear-water reservoir * to hold 73 million gallonsat Rs. 2,40,000,
or, say, Rs. 3 per hundred gallons. Captain

Page 61 of Captain Romilly's report.

* Page 15. Romilly estimaies + about Rs. 7 per 100
y +Page7. gallons for a small one to hold only 105,000
I believe the Calcutta reservoirs cost considernbly less. ga.llons. A rate of Rs. 5 per 100 gallons should

be more than ample.

Filters appear to cost from Re. 1 to Rs. 1-4 per square foot. Captain Romilly takes the
extraordinary low duty of only 16 gallons per square foot in 24 hours. I will take the same
duty and cost at Rs. 1-8 per square foot.

On these rates it would seem to be possible to provide 9,000 gallons of water daily by the
following works, costing about, Rs. 1,50,000 : —

i L,
Compensation for land, say, 15 acres at 200 ... 3,000
A plastered concrete catchment 400,000 square feet in area at 6 per

100 square feet e oes . 24,000
Masonry ducts leading to settling tank 4,000
Open masonry settling tank to hold 500,000 gallons, at, say, Rs. 3

per 100 gallons . 3 ... 15,000
Two filters, each capable of passing 9,000 gallons daily at 16 gallons

per square foot, 1,125 square feet at Rs. 1-8, say 2,000
Clear-water reservoir to hold 1§ million gallons at Rs. 5 per 100

gallons . voe i CUNEE ivs . 10,000
Mains and stand-posts, &ec., say e IERRS e 20000

Total ... 143,000

or, say, a total of Rs. 1,50,000. I believe the cost to be very highly estimated, and it is open to
question whether a settling tank and filters would be necessary if the catchment were railed and

well preserved.
.
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- The working expenses of this project would be very small, I assume that it would either
be worked by gravitation by Sel'aogqn;g a m%ypggh ?mt@»’f@fz the reservoir some distance
from Bangalore, or that the reservoir would be placed near the barracks and tfw; the soldiers
would pump the water themselves. \4 W TSI 5000 NN G m 5

» ‘ ) e gyt Tt |\-‘A.:' 2 iy 4 "’ X
Taking the working expenses at wilk 2 e 2,400

and interest and depreciation (wm[}qhm Romilly’s estimate) at
1y per cent. on Rs. £50,000 TR v L PR ol AL

the total yearly charges would be e st Tk Ty - 17,400

as compared with Ig,s. 6{62?& the distillation project, and the water would be quite as good.
Any project which costs less than about 6 lakhs of rupees would be cheaper than the one proposed.

Again, it is stated in these papers that some of the wells in Bangalore give very good water,
but that they cannot be depended upon ; that the water is at times brackish, or, if the wells are
largely drawn upon, the supply becomes foul, because the large draught taps impure sources.
This defilement must be due to local causes. By seeking a locality, some miles perhaps from
Bangalore, where these causes do not exist, pure water must be obtainable from wells in
abundance. Nine thousand gallons a-day is only one cubic foot per minute. If there is no
spring or no well or no group of wells within a reasonable distance, say, 10 miles of Bangalore,
which can be relied upon to give oue cubic foot per minute, a pipe 2§ inches in diameter with a
head of 5 feet per ile would carry that quantity of water. Such a pipe might cost Rs. 4,000
per mile laid. If such a well or spring could be found, the capital cost of works necessary to

deliver 9,000 gallons of water per day in Bangalore might be—

Rs.'
Cost of well and land ... B s 2 20000
Engines and engine house ... oo genl 4 et 0000
10 Miles of 24-inch pipe . 40,000
Service reservoir in Bangalore ... .. 9,000
Distribution pipes bae Gy e fo ceer & GO
¥ Total ... 80,000
RS..
A-year.,

The working expenses might perbaps amount to . 5,000
Interest and depreciation (as before) 15 per cent. on 20,000 = 3,000 j 9.000
Interest and depreciation (as before) 10 per cent. on 60,000 = 6,000 §

Total charges Rs. 12,000 a-year for 9,000 gallons a-day. I believe I have here exaggerated
- both the capital cost and the annual charges. But it is evident that, both in this project and in
that sketched by me previously, there is room for large excess over my very rough estimates
before the cost of the water would amount to that which is contemplated in the scheme for
distillation.

The Military Department refer this matter to this department with the question: “Does
the Department of Public Works recommend the adoption of the distillation project ?” I would
reply—* Most certainly not. It is ruinously and unreasonably expensive.”

The Military Department further ask : “ What does the Department of Public Works advise ?”
I would reply—* Do not fear to go rather further a field for the water. It is not unreasonable
to think that it would be cheaper to pump from the Cauvery river itself rather than to distil
water, Find pure water somewhere, 1t must exist, and then see what it would cost to deliver.
11 you are satisfied with the supply from the Halsur tank for ¢ inferior ’ purposes, by all means
accept that portion of this project which contemplates an improvement in the delivery of that
water for inferior purposes, and look only for 9,000 gallons a-day for ‘superior’ purposes.
But, if you are not satisfied with that supply, do not hesitate to go further away for your supply
of 60,000 gallons a-day. If this quantity of pure water can be found any where, in tank, river,
or well, within about 20 miles of Bangalore, it can probably be delivered by iron mains and
pumps within the annual sum of Rs. 85,000 a-year, which it is contemplated will be the gross
annual charges of the dual projeet which is recommended by the Government of Madras.”

Orper—dated 18th July 1887, No. 1924 W., Public Works,

Communicated to the Superintending Engineer, V (ircle, who will ascertain and
report the cost of removing the four villages which drain into the Agaram tank, and of
reserving the whole drainage area of the tanks. Also, what reduction in the estimated

1c WoRkKS,

y’s Project A could be effected by

annual expenditure connected with Captain R

_taking a pipe from the higher-level tanks.

- 2. The Superintending Engincer will also, if
of pumping a full supply of water from the C

(True E ‘
- &

Signed)

(Signed) A

jﬁssible, prepare a rough estimate

. 0. HASTED, Colonel, R.E.,
Secretary to Govt., P.W.D,

intending Engineer, V Circle.
Military Department. ; ’

e S S————
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Dated July, 18th.

Reed. ' Enol.

G.0., 18th July 1887, No. 1924 W.

JULY.

Bangalore Water Supply

Orders of the Government of India on the
proposals for improving the —, communi-
cated to the Superintending Engineer, V
‘Circle, with istructions. '
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| GOVERNMENT OF MADRAS.
AT MILITARY DEPARTMENT.
‘éjJuly 1887, No4 5ES
Sanitary—Reports and Returns,
- Read the following paper :— :
: No. . Despatch from the Right Honorable the Secretary of State for India, to
; His Eacellency the Right Honorable the Governor in Council, Fort St. George ;
dated India Office, London, 23rd June 1887, No. 3. ¢
I forward, for your information, 70 * copies of a Memorandum by the Army
Sanitary Commission on the Health
-

b
3

*12 by mail ; 58 by parcels post. Returns of British troops in the Madras
‘ Command for 1885.

2. Iam glad to learn from your letter dated the 19th February last, No. 13
(Military), that steps have been taken for improving the sanitary condition of the
stations of Bangalore, Secunderabad, and Kamptee.

Memorandum of the Army Sanitary Commission on. Sahitary Reports of the Health of British
Troops in the Madras Commiand during 1885.

Two reports on this subject have been separately referred to us. The earlier one,
addressed” by the Surgeon-General to the Secretary to Government, Military Department,
and the other, which is in most respects similar, with observations on the Surgeon-General’s
recommendations by the Adjutant-General, is also addressed to the Secretary to Government.
It does not appear to be necessary to consider these reports on two separate memoranda. We
shall, therefore, deal with them together.

1. The strength of British troops in the Madras Command for the year under review
averaged 10,414 non-commissioned officers and men,

2. From among this number there were 12,105 admissions to hospital, 97 deaths, and
251 men were invalided home. The ratios per 1,000 strength compared with those of the
preceding ten years were as follow :— ;

1875—84, 1887.
Admissions per 1,000 ... . 1,172:66 1,162-38
Deaths ekt *14-62 9-31
Inyalided ,,° ,, S . 8804 24°10

Considering these ratios solely from the side of total loss to the service during these eleven

years, it will be seen that, comnting together the deaths: and invalids for each period, the

average annual disappearance of men from the ranks during the ten years 1875—84 was in the
ratio of 52'66 per 1,000, and in 1885 it had fallen to 33-41 per 1,000, a decided mark of
improved health and efficiency, notwithstanding the slight increase of 0-71 per 1,000 in the
death-rate of 1885 over the rate of 1884,

3. The’avemge namber of men constantly sick in the force was 686. This is the least
favorable feature in the year’s statistics, and now that the death-rates have been so far reduced,
it may be suggested whether it would not be advamtageous to direct attention to this point.
Unfortunately, nearly one-third of the constantly sick, or 221 per 1,000, were in hospital for
venereal diseases, an inefficiency cause which the measures hitherto tried have failed to diminish.

4. Of other causes more under the influence of sanitary control, the febrile disease group
kept 60 men, and the digestive disease group 118 men constantly on the sick list. To these

~ three disease groups was due considerably more than one-half of all the constantly sick in 1885,

They were the means of keeping 399 men out of the ranks out of 10,414.
9. The following were the principal death causes in 1885 :—

Discases, Deaths: ,0%?)&2::9}:;}1.
Enterie fever 23 221
Tubercular diseases oxy i g 086
Nervous system .., ... ory .9 086
Circulatory system .., v 067
Digestive v 19 1:83
Injuries o3 e o 16 153
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It will be observed that cholera is not inclnded in this abstract. In Madras Presidency
there was only one death from it at Secunderabad, yielding a death-rate of 0095 per 1,600,
a degree of immunity which may be contrasted with the 58,109 deaths among the civil
population of Madras Presidency itself. ‘Ibeir death-rate was 2:0 per 1,000, or nearly twenty-
two times that of the Buropean Army. There was another death from cholera at Tonghoo in
Burma. Taking the deaths in order, the most fatal disease of the year was enteric fever, from
which there were 73 admissions, 23 deaths, and 1 invalid. During the preceding year, 1884,
there were 129 cases and 18 deaths from this disease.

6. The following were the stations where troops suffered from enteric fever ;:—

Cases. Deaths.
+ - Secunderabad ) 29 10
Bangalore ... 18 1
Bellary 3 8 2
Cannanore ... o 2
Wellington ... . 2
St. Thomas” Moun, ... TR 1
Belgaum 1 ' : .
Sitabuldi ... 2es 1
Calicut 1
Kamptee v R 2k 3 4
Rangoon ... vl 1
Thayetmyo ... i i3 : 1

The enteric fever admissions are not given for all the stations, but the first three stations
in the list yielded 45 cases out of a total of 73 in the command, and 13 out of 23 deaths.

7. The local conditions under which enteric fever continues to show itself at Secanderabad
and Bangalore have not received further elucidation in the present report. - There are, indeed,
the usual differences of opinion on the subject. It is thought by one Medical Officer that the
Ulsoor tank and its water are not to be blamed solely, because enteric fever oceurs where it is
not used, and also in barracks out of reach of its emanations. Butif this be admitted, it would
only show that enteric fever does not depend on a single cause. Again, it is stated that
difference of level in the tank water shows no change in the statistics of this fever. But it
may be suggested that, from the nature of the case, the observations have been too few to
justify such a conclusion. In questions of etiology, it scarcely helps us to assign such a disease
as enteric fever to any one cause. Severdl causes, including age and climate, may co-operate,
and the proper function of skilled sanitary. investigation is to assign -due weight to each, and
decide what can be done to abate or remove them., Facts already ascertained, and again
referred to by the Surgeon-General, such as the defective surface drainage of the barracks at
Secunderabad and the proximity of part of the barracks at Bangalore to a crowded native
bazaar, may have influenced unfavorably the health of troops at these stations; and we know
from other reports that there are disease causes at Secunderabad in the vicinity of the staff
lines which require removal. And Bangalore has not yet obtained a wholesome water-supply.

Trees were planted as a protection at Secunderabad in the course of the year, and the
barracks at Bangalore are reported in good condition. But thjs view can scarcely be accepted
regarding any Indian barrack if we adopt the facts stated by Colonel Burton, R.E., who

says :—“ (1) The men in all the barracks live on stone floors, in several places raised less than -

12 inches above the ground, and rarely more than 24 inches above the ground ; (2) that none of
the barrack floors are damp proof; (3) that all the rain-water falling from the roofs soaks into
the ground equally under the barrack floors as in the surrounding ground, owing to the
absence of efficient surface gutters round each barrack by which such water might be led
away.” (Military Department, 19th February 1887, No. 1011, Sanitary.)

We have called attention year after year to these grave defects in barrack construction,
and in any discussiom of the causes of enteric fever they must be taken into account.

Under these local circumstances, we must either consider that some of the forty-seven
enteric fever cases at these two stations may not have been true enteric fever, or that there are
still causes in operation which predispose to this more severe fever form. The fever admissions
at both stations are high. At Bangalore they amounted in 1885 to 111-16 per 1,000, and at
Secunderabad to 139-07 per 1,000. Even these ratios are not high when compared with the
amount of fever in the Nagpore force, which includes troops at Kamptee, In this division
1,032 men sent 383 cases of fever to hospital, equal to a ratio of 37113 per 1,000. Four of
the Nagpore cases'and one death were due to enteric fever. These statistical facts show the

presence of sources of malaria at the stations, but they could scarcely account for enteric fever.
At most they would act as predisposing causes. ;

8. Evidence in the present and past reports appear to justify.a recommendation that the
general sanitary condition of Secunderabad should be examined and remedies applied, that
Bangalore should have its improved water-supply provided as speedily as possible, and that
the Native bazaar near the barracks should be waintained in a good sanitary condition, while
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the well-known subsoil malarial chuses at Kamptee should be dealt with. As the case stands, *
this is all we should be warranted by the present reports in advising. .

Some additional light on localization of enteric fever may possibly be obtained from a fact
regarding part of a regiment which was sent from Madras to Port Blair. The South Wales *
Borderers were stationed at Fort St. George, and a detachment from them, together with other
troops for Burma, was embarked at Madras. There was no enteric fever among troops at
Fort St. George, or among the troops embarked for Burma. - But in the detachment landed at ‘
Port Blair there were four cases of this fever. ‘I'here is strong evidence in this instance that

local conditions had something to do with the occurrence, and this appears to be the view held
by the Surgeon-General.

9. Diseases included under the head of Digestive system yielded a large amount of sickness.
There were received into hospital under this class 567 admissions from dysentery, of which
4 died, 430 admissions from diarrheea, none fatal, and 807 admissions and 12 deaths from
hepatitis, including abscess of liver. Therer has been some reduction in death-rates from
these diseases of late years. But there is no information in the report as to their causes, and
we must therefore repeat what has been the result of past evidence, that hepatic disease may
be induced by drink, as well as by climatic cavses,—the first can be controlled, and the latter
may be mitigated by attention to clothing ; that bad water, where it is used, predisposes to
dysentery as well as to other bowel diseases ; and that a known cause of dysenteric attacks is
exposure to cold blasts of airin bed at nights. As related to the possible influence of intem-
perate habits, it may be stated that there were 29 admissions from delirium tremens, 6 from
alcoholic poisoning with 1 death, and 14 admissions and 4 deaths from sunstroke,

10. The chief practical result of the present year’s report is that it shows great prevalence
of local causes of malarial fevers, probably arising from general malarial conditions, partly from _
climatic causes and want of attention on the part of troops to clothing, and parily from
undrained subsoil of stations, with all of which the predisposition to enteric fever may be
connected. In former reports the state of latrine accommodation was included among the
probable predisposing causes of this fever, and we learn from the reports under review that at
Kamptee the dry-earth latrines are not so well managed as they might be. From the few facts
presented to us, we can ouly give general indications as to remedial measures, and they appear
to be those which are well known and acknowledged, such as general sanitary improvement of
stations, particularly in such cases as Secunderabad and Bangalore, scrupulous attention to the
water-supply of troops, and such works and measures as will cleanse the subsoil of stations
generally and diminish malaria. These, with attention to the habits of the men, so far as we
can learn frowm the present report, would be the most effectual means of advancing the
improved standard of health which has been attained at many Madras stations in late years. Tt
is trae, as the Adjutant-General states in his remarks, that questions of finance present grave
difficulties to the progress of sanitary work, but of these we cannot take account. We concur
geuerally in the proposals of the Surgeon-General, and, as a general rule of sanitary procedure,
those stations where fatal fevers are most prevalent ought to be first improved, althongh the
required expenditure may have to be diverted from works at the les# unhealthy stations.

28th May 1887.

No < . Oroett ragreoN, .7 7 July 1887, No.L 54 7
. Communicated to His Excellency the Commander-in-Chief and the Surgeon-
General, Her Majesty’s Forces, Madras,
with reference to the Proceedings of
Government noted in the margin, and
para. 8 of the Memorandum of the Army
Sanitary Commission.

(True Extract.)

A.KENNEY-HERBERT, Brigdr.-Genl.,
Secretary to Government,

“

No. 7533, dated 4th December 1886.
» 7826, 2 thh B3 2
» 1011, ,, 19th February 1887.

.

(Signed)

To the Adjutant-General, with 8 copies of memorandum,
;»  Quarter Master General, with 12 copies of memorandum. .
»  Surgeon-General, Her Majesty’s Forces, Madras, with 15 copies of memorandum. o .
»  Surgeon-General with the Government of Madras, with 20 .
»  Sanitary Commissioner, with 2 copies of memorandum.
»  Pyblic Department, with 10 copies of 5
5»  Public Works Department. ~

Exd. E. C. Shnnker,
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