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~ Read the following papers :—

ding Engineer, 5¢h Division, to the Sccretar& to"

From the Superinten

. No. 335, |
- Government, Department Public Works, d
ath C d N
1868, No. 224. o s u vdalore, 11th February
1 Plan. | o ' 1. With referenée to the Order of
% gstimate. : government of the 4th DMarch 1867
Lpeciﬁcation. ; . 0. 650, Pam"l‘aph 3. 1 have th ’
o F : . - - ol
1 Letter from [Ixecutu(e Englneerf h forWard" forasancti(:n, an Csti;;');lt((): ::;
Rupees 41,000, with plzm‘ and specifica- |

1 Indent.”
the Race Course Barracks at Bangalore

for the pipes that will be required, the
facturcr’s price list, is £ 2,11 1-; G-0
that by the time they reach tlu;
, freight, &e., then the
thousand Rupces, or

r laying pipes for the drainage of

imate is accompanied by a1 Indent
the factory, taken from the manu
_two thousand Rupecs. Supposing
111 be doubled, by charges for packing
o of the Darracks will be eighty-five

that was assumed at the outset.
.draining these Bar‘ra.cks was first called for, no

¢ drainage to be adopted, whether refusc water

1dings was alon® to be removed, or surfaco drainago was also to be

Lo same channels. The scheme now submitted is for the removal of

fall kinds from the hos itals, ba rash- )

, the spitals, ths, wash-houscs, cook-rooms, family-

o provision 18 made for the surface drainage of the cround
f . ) y

rom fts natural slope, the water runs olf at

tion, fo
The est
cost of Whiqh at
or abouf twenty
Barracks their cost W
total costof the drainag
than the sum
2. “YWhen an estimate for

mention was made of the system ©

from the bui
taken off by &
liquid refuse 0
aarters, and gtables. N
1o Darracks areé built, as,
rainage from the buildings, it is proposed to
which are now invariably used, where practicable in -
They are quickly and casily laid, requiro a smu’] e
and their smooth internal _surface allows the sewage {0 pass
\an it could doina brick-work sewer. Moreover, being formed .(,f
tly mado than can be the

bends and junctions can be more perfec
k. These aré advantages common to all the glazed pipes. The

¢k-wor
T form of pipels propoSed to be adopted. in this case, has the further advan-
ding great facilities in. getting at any obstructions, as the saddles over
: po lifted up- | o -
ce from which the pipes will havo to come, and
4" money will be saved by their use. The b’ricks
od cnough for ordinary buildings, would not
to bo made specially for the purpose
after\vm‘}lsy t%xe pipes could be laid in much less tim(:
bullt: . The quantity of the three sizes of
han in tho estimate, to allow for breakage

once. _
veyance of the d

zod stoneware pipes,

place of sewers of brick-work.

unt of excavaion,

4. Notwithstandm

of carriage both time 3D
at. Bangalor®, though g0
er works. Bricks would havo

procumble

1 leng ‘
Lird more t

-+ the Indent is one-third
ngs to onc out-fall, at Jeast

t depth.  The avail-
1o cast and to the
sufficient distanco

cffects.

o drain all the buildi
f tho pipes ab a very grea
drainage ¢t bo carried, are to tl
hich can be jrrigated Dy it, and at 2

ther building® to prevent any unpleasant
- . 1 » .

lay some O



B

as Government, Public Works Depariment,
21st April 1863.- L
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. T 'Proceedinr; ‘" - ' ‘ ‘
A ST f’t/z’e‘ Madras Government, Pudli - ‘ o veuns -
A . ) » Ludlic Works Department "o Proceedings of the Madr

21st April 1863,

o ’ .eVels fr . . DT e S - o ! ‘
- Carefully takon 1o 1 om- which ty _ , , Sl , : Lo, e
AR en by Lie - o plan and estimate h - S - marked M. manholes for descending to examine and repair the pipes, and the single red circles,
Consideration , 1}’- lftenant Pennycuick and th o been prepared were marked V., ventilating shafts. = The black figures show the depth of the ground at the points lwi .

" Year goq A'an d 'ling time, The Indent ;. 0 e Whole scheme has been under ¢s underneath themcthe depth of the cen\tmel"; ‘

LA although the ' or the pipes was prepared 1 tl ' S R nire o
¥ 8 e work ¢g . prepared more than a ‘ ; .'
.annot be commenced until the pipes have been - + ..+ 12, The plan has been prepar
contoured plan of the whole ground was constructed, on  which the drains were laid down and

]
5
i they occur below the datum line, and the red figur
o ] : .
Teceived, T | ‘ : ‘
“ o i have thoyohy 5 i YN ;
U1t advisable ngt to forward the Indent until the plan and - * !
; : 2 .- transferred to the plan now sent. " The contours are not shown on this, as they would only serve
!
|
i
i
{
é

- “the drain below'the‘ground, in feet. N . R .
ed by me. from levels taken by myself with the greatest care’; &

~ . estimate wipg
Ui g e, VTG read e
, - the mtended - y tO g0 with 1%, so th . . A .
- rended s . Y at full information might be afforded as to ™ > A Laed :
‘ - to confuse it. 'The levels of all the important points are marked in figures. . . T T
13. The distance beyond the Barracks to which it is proposed to carry the main drains are

apes .1he plan ons ; .
- Military 4 o P ) and estimate : ‘ .
<Y uthorities ang gh, Sa have not yet been submitted for the opinion of the - |
: ) o ¥y purposes, and will allow the drainage to

anit; . . R - o . . .
nitary Commissioner. - ghown on the plan. These will be sufficient for sanitar
1 he pian. :

be discharged on ground where it can be utilized. T
" 14, The easternmain drain is taken in rearof the hospital c_ompound‘, 80 83 to remove the
ventilating shafts, from which disagreeable smell occasionally srises, as far a3 possible from the -

AR Utenang J PR EER
e SR L PENNY oo —_ o
EEREIIE L N Thav: ngmec‘;r? 5th Diﬁsidn’ d ’ EXecutne Engmeep’ Bangalore, to the Superintending .

: ) in' “fhiéh it ’;:’e;:‘ ° hom,).r t_o forwarq here::;(li Sanaalore, 30ih Octaber 1867, No. 839.
S l‘?f,_the. ‘?OSt'ofﬂ;eogosed'to CATTY out the dm.l aplan of the Race Coarse Barracks, showing the mode "hospital buildings. T o . , IR S
| g S he’gi-oﬁ °(rlk. dmounting ¢, Tupe ;Hage of the buildingsincladed therein, with an estimate » Y 15, Ib‘is proposc-_z_d to run a bra_mch with a trapped sink from\ every cook-house, wash-house,
O level) wigy a:SIi?rhtn vonkwhich' the " pring; § 41,000. . ' L ) '} and plunge-bath ; from every stall of the stables, and from every Staff Serjeant’s, aud married men’s
" Dlateay tho g g geng_ al fall frop L 'Pal Barrack blocks are built forms a plateau mearly - . quarters, but the estimate does not provide for branches from the privies, as it is presumed that =
Sround fy14 aw 1€ Western corner in gl directions. From the edges of the . " the dry system of conservancy renders this unnecessary. ShouPd it hereafﬁer be considered neces-
' ’ l olid excreta, branches to ‘the privies can casily be added. . -

" sary to provide for the i‘emoyul of s

16. It is of course not pro

drq‘inage of the site is about as peffe

ficially would be both costly fmd inju

of all kinds from the buildings. ~~ ~ - o o oo ’ : ‘
'17. I have not thought it necessary to prepare scctions of any of the lines of drains, as the

: in pipe ar¢ marked on the plan at numerous points. The -

posed to carry off storm water by these drains, as the natural,
¢t agit can well be, and any attempt to interfere with it arti-
dicious. - All that is proposed to do is to remove liquid refuse

- and on the slones ay rathep
opes th; . wLher rapg : . . )
’ blmd‘,ngs. ' p : tl}u/&-’ f?{‘tqed are byil; Pidly in all directions, except towards the north-west,

‘ ug th T .
L. B, . ® f“mll)’-quartcrs, Lospital, stables, and otber subsidiary -

e S From gy
- 8reater op lesg dismﬁ' orth.eagt by the north . X .
ce, b to the south-west the ground.is surrounded, at

y» Dy the C
s the 7 antonm
ground pepin ent of Bangalore, and to the south-east the fall is of very

- o e Artﬂ egfnnino tori .
r;.::). t;hfteast and goyu¢ 1ery marrie quearter:)e aé;’;n about 100 yards from the furthest of the Barrack I
: south, i o rs), . ) . ,_ i
» ! ’ 3 gOOd’faH, and,bé' e:her O.f Which dir‘ectiozsava(;h}?le space for ogt-fall 13, th.erefore, c?nﬁned {} _ Jevels both of the ground and of the drain PI : .
i nfm‘tunate] ! nally dlsc}larged upon 1 adrain may be carried for corfs.xderable d;stagcg n preparation ‘of sections would occupy some time, and as they would be of little orno use I do not- .
" Tlhlr,em?“, owing to 4, > JOWever, the who!pon and where the sewage can be utilized. K think it advisable to delay the submission of the project v;vhile they are being prepared. - . .
s Wil e easily ® Projection of the ° of the Barracks cannot be drained in cither of these . {i 18. - Working drawings of the manholes and ventilating shafts will have to bo prepared before
; *J Understogq Tam plateau between the low buildings on each side. . .° } the work is commenced, but these are more matters of executive detail than essential points in the L
7 o S project. . The rates which I have allowed for them will probably be found sufficient. e
: to'me are Jenning’s patent “saddle and chair’’ pipes, . .-

i 5. _[‘he 1 !
rest b °¢ at the levels marked in the plan.

.19. The pipes which it is proposed 2 |

o fclity of i and of adding new braiches when required, aré certainly

th : ‘ -
ngle eparate wardeo:":; sice SI?DQS are the Jast block of Artillery stables on the ! -
¢ Hospital on the east. The lowes§ corner of the former S hich for facility of inspection and repair,

. e é w Jihers known. - The cost of the pipes andvother articles required to be obtained

bout Rupecs 29,000 at the fuctory, and will pro- .

the whol . ter 41 fe
8 et bel ’ '
of the g tlow the datum. guperior to any oth

ding to your indent, will be a

in Botl thes point ¢ Barrac : ' e
" "between themp:’;zts: As ey are n]:;‘;’ere- tobe drained to one out-fall, the same drain must take i from England, accor : ; '
o Would be“}someth- d Tequire g g, of 7 4,000 feet apart in 5 straight line, the very shortest drain - ‘ - bably amount to Rupees 58,000 before they r each Bangalore. - It will 'bo understood that the cost “»
S W.ould pass tg 118 like 68 feet e ow ;}if least g6 feet, so that at the corner of ‘the hospital it " of the pipes, &c., is not included in the’e;timate now fq;warded. b ST
< Mgher fhay e orth of thg Artille ¢datum, or 27 feet below the gronnd. Thisline, moreover, 00. Tor laying the pipes I have allowed three difforent rates for each size of pipe, one for -
el work p»r"f’bftibﬁ;:olm it starteq bfrom e"}.’ ‘married-quafters, under ground from 15 to 20 feet  t . 1’; . tor ﬁ;e f:ef} one from five to ten feet, and a third from ten to fiftcen feet. For great.
‘ ‘ S EUREN his plazie ¥ veXp‘e'nsi‘,‘e. SR gl‘jlﬁg 4 enormous amount of cutting, and rendering the . g:pzh: ;1112 work will be’ véry)evxpensiVe,‘ owing t0~th<f large amount of excavation required. -
e £00d slope, but 5 Vould be p4 onl Cae ' J ;F . P o]. There must necessarily be some uncertainty as tothe cost of work of this kind, as we
. - . Thig Cau‘:;suﬁcignt to allog :sx ttrﬂvagant, but_ipipracticéble, for the eastern out-fall hasa - 5 ha vé n (; precedents o furnishjnformation.‘f V'I"ho rates entered in the.estima_tc aro based upon a
S R ‘Quarterg, by tak; s 2 ortiors Dreve 0 Waste 26 feet at starting. . ’ \ ; reful calculation of the amount of exqamtmngnd qtherlabor r_cqulred, aud_ will, ‘T think, be-
Do Would thepgy 108 the drajy Tounq "8 our avoiding the high ground above the Artillery married-- i} i d sufficient. - - EE IR e o
L the fogt of the platean between these buildings, as its length A ¢ foun iu. ;‘h - ortion of piping required for the difforent depths has been calculated with the
, . - 22, The prop 1f This caleulation hasi beqn somewhat labogiops, and has indeed been one of
‘ - in gubmission of the estimate. * It was no use entrusting .the .

gredtest'care by mys

‘i’.feet bel e lncre

oW the gr ased, ang;, - |

: -9 ‘ b h . ' lt w . - N . .
nd, o ould reachl the bospital at a depth of between 40and 50 | [

» | ( the principal causes 0

f the delay in the

checking his caleulations would have been just as troublesome ag making

“eed not gy )
able to give my own alten-

SR s ndeedI ® to show the : . ) - .
LI :&t the plag. e _?Vje: a.lready ald the mpracticability of draining the whole ground toone: | i - work to an Estimator, a3 ‘ ,
D (A N - T RRore thap g necessary, as the fact is self-evident from a glance -} | j ’them"myself' and it is only within the last few days that I have becn
- Temaindey 4, 1y ereforé“"nec - o S I R {ﬁ : e T B A I
TR 0 the south, . vSs“&‘ry to drain ope portion of the Darracks to the east, and the [ 8 tion to the ma»ttler o preparcd, as you are awaré, nearly a year ago, having been finished befors
’ - S o AP { / 23 »'Tf“e plan W pDecembef last, and since then some slight alterations have beed made in" -
i 7 T went away on leave 1n UOEY ' other buildings; but I have not thought it necessary to

l‘inés re © plan will RS
R e gam drains; ) h’; fl:;f,her information that may be required. The thick.blue R {he pesiticns of the stables, and one oF two o
.. 77 '4in blue lincs the branch drains, the double red circles, - ! T Lo e

. Lo
. A
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Proceeding.é of the M. adras Government, Public Works Departmenl,
S 2lst April 1868. | ‘

. 2 _ _"Ifhfa ggclosures* all}lf_led to».in the Iett'ér under reference did not accom-
y i - pany it, but I obtained from the Office of
! Plan.’ the E tive Engi

1 Fstimate, S R xecutive Engineer at Bangalore
lIS,p%iﬁt?atior}lj L E .- copies of the plan and of Lieut. Penny-

} 1 tt t. e o i N id - 14 : : .
S Ixfdefml;; .rom xecu 1v§ | ngmeex" " _cuick’s letter, .and am indebted to Captain.
R , o SR ‘Meade for patient and careful exposition

S of the whole scheme. . .

ainted with the views of my ‘predebéss.dr, theo
¢ the Commission which he represented ), upon
n the station of Bangalore, submitted to

. Ihave also made myself acqu
‘Honorable Mr. Ellis (and of those o
the subject, as expressed in his report upo
Governmbnt in 1865.: -

3. The proposed dr

all kinds from the hospitals, baths, wash-
or surface drainage is'i

gtables ;" that provision fi
sidered that the natural drainage of the site 1s a
] ith it artificially wou

I note, applies only, to “ liquid refuse of
houses, cook-rooms, family-quarters, and
atentionally omitted, as it is con-
bout as perfect as it can well be,
terfere W 1d be- both costly and injudi-

and any attempt to 1o

cious ;" while sub-soil drainage is not s0 ‘.n“"h as even alluded fo. .

o IThe liquid refuso it is proposed to remove by & serics of glazed stonowaro
ranging from three to nine inches in diameter, to fwo out-falls,

t, and the other to the south of the plateau occupicd " by the

ainage scheme,

(impervioﬁs) pipes,
one lying to the eas
troops. AR

All buildings from W
mmunication Wi

will be ﬁrovided at intéryals with mankoles for‘inspection,

hich ¢ Hquid 'r'efuso’» of any kind is to be conveyed, will
th the sub-drains by S-inch pipes with grated and

be 'put in co
trapped openings. -
The drainage pipes
"and with ventilators for escape of sewage gases. - " ‘ |
. No mention is.made of any special prov.ision for flushing ; but that necessary
6peration,’ the present.ExecutiYe-Engmeer mfox.'ms me,.is to\,be performed by '
tumin'g on the water from the d;ﬁ'e;ent taps for given periods each day. ‘
L Neithér is any allusion made to t}.ie provision of charcoal filters, in connec-
 tion with the ventilators, for deqdorizatlor} qf sewage gascs, though Captain Meade )
_ js under the impression that they are to be adopted. - -
" 5. Itismot intended to- admit any matters from privies and urinals (which,
“will be conserved upon the dry earth system) into the tubular
possess the properties of ¢ sewage,” for

2 are to bo excluded, the urine of some
ction of the drains which is to be led

it is aésuméd,l
Cdrains. L e e -
. The liquid refuse willy however,
;1thoﬁgh solid and vﬂqid ’humalf excret
S (800 ?) horses is to be admitted into that se
¢o an out-fall to tho south of tho plateat: ‘ S
. ¢ consideration 11t & sanitary point of view are as follow i—

‘ glazed stone-ware pipes supo--

6. The points for con :

 prst.—Is the proposed system of drainage by glazed s

s >r4 to- that hitherto adopted in India (and of which alone we have any csperi-
o of bpen-b‘rick‘ in- ch‘unami or stone-in-cement Vor saucer-shaped dming? '
ence) “ Secoﬂd._'_‘_will it be safe to Jeave surface draipage entirely out of the

.‘q’ues‘tion?'. . 2 , S
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- 2Lst Aprit 1368, * Department,

Third—May not subs
. F/zzrd.—May not sub-soil dr
refu“seA( ourt/z,,—.Is there any sa,
sewage) in irrigation of the ¢
e tract

7. TheG )
Pros; overnment h; . .
residency, and I am ot a‘;‘V_e, I
‘are that §

. India. N
: _ Yoprecedent Can, therefdr:tblt has been introd

Und :
er these cirey: » 0@ quot )
circumst quoted for or 1
imstances, I can against the system

eminent men

en who :
for improvi complied the ¢
or im . e
ment 81.'0}7111?; Indian stations,’ Sug
 ment Commission.  (Blue Ii’

only turn to

: to the r _

gestionsin - ecorded o ini

" Prepared by th regard to sanitary \Sorions of the
s required

' , ook e Barr
e Si. -Blefore’ however. broc ,’dda_ted 1864.) - acks and Hospital Improve
ecial questic T, proceeding to of . ' )
thev ape: on of tub *ing to give the opini '
1ey arrived at in recq ular Pipe drainage opinion of that Commissinm 1.
N Pply) of Indian statiq whol se to submit the cong] pon
. After stating that the ob o o usions

(Wo'rks and measures) it {
f'n;ha and in tropical s
ial requi
o eqzlllr;.ments of all stations ung
o (L ‘ nder-
@) Surface drainage angd er th
9 | ‘o eWage and di’ainaae p.a-VITI
follen . Surface drainage.~Uny 8% tndl
ollowing points :— - nder the h
(a) Thatall raj o
and either ()b all rain water from L ,
Sy . e stor * irom roof; )
drains of the stations od (after filtrat] s should be collected by |
. . . . aves ’ gutters
H

taki
ationg generauy y
- ?

e head
; of drai .
7. nage include—

Udin _— .
g sub-soil drainage

: 1 ] . ‘

10, Sub-soi
. ° -8021 drain (- )
are ad | 2g¢-—In o
are advanced by the same Commeoord t0 subsoil draing

. (a.) That sub-soil dy 18slon i — - v¢-Crainage the follow; :
miasmatic discasos _Wh.s;nl dFainage g peeac . T Ing opinion s
sub-sol y Which are ecessar
ub-soil. . That the ’universales f

_ provem 1

.}(;0 :enfs required is to dimip;
$0, thero must be nec -

o | t be necessar

ou et for sub-soil water : 1)
ry and wLo!ezofne sub, "lt

1t '
fha one of the first im
n, and that in order to

drainage
. Nage i ' soil 1
S ge saunitar soul dr
oil, a clean supf ry works should o amage, and an
" surtace, and a pure atmo Zlm 2t providing
SR . Sphere

~

e questi
1 tion of draj .
Cn ainage (in its association with
‘wit

/ use, or (2) passed directly into the
e

&

“Madras Government, Public Works Department,

~sub-

. aﬁ drains-

" 4o the drainagean
_ the advantags

city, 88y 1€ :
: ¥ Half-sockeb pipes;

ns any pipe

- 12 inches, -

-

A Proc_eedz'ngs of the
S 915t April 1868

M
der that the system of tubular pipe drainage is
oses of drainage glazed earthen-ware pipe

. 11. The Commis's{on consi
applicable to India, and that for all purp
drains of nine of twelve inches diameter will be found sufficient for 1,000 men. )

. Phese opinions are thus summarized by the Commission at page 7.

The leading principles to be kept in Vview are— .. . '
(1.) To provide, by carefully formed surface drains, for the removal of all

the-i'ain fall except what sinks into fzhe gropnd. L |
@) To provide' for the rapi 1 of this sub-soil water by land or

d remova.
goil drainage- . ‘

(3. To d

rain away the refuse ﬂuids of all houses, &c., by closed séwefé
ons of the Barrack and Iospital
y drainage in' India, opinions
any instances, entirely in their own words,
ominence to, as they have not yet obtained

that consideration and attention at the hands of Engincers in this country that
they s0 eminently deserve and demand; for su'rface (.iramage is still vory indiffer-
ently provided for at an i b-soil drainage has hitherto received no

, while su
consideration whatever. =~ - .
13. I purpose considering ecach of t
. water-sappLy of the are
e subjec

alore stand ; and, first (a8 the - .
-y ’d scileme of ¢ tubular P1Pe drainage.”’

t), the propose in hi
rTz;bularI;Z)?e Trainag ,,,._Colonel Foord states 11t his letter that glazed stoneware
- . of sewers of brick-work, and gives in detail

nvaria

ormer over the latter system.
arked that the Barrack and
om of drainage. -

12. Such are some of the expressed opini
Improvemenf Commission in relation to sanitar
which I'have givenlalmost, and in m

ond which Iam desirous to give P

hese requirements more fully, in relation
ea upon which the Race Course Barracks
t more especially referred to me for

repo

Hospital Improvement Com-

lreddy- rem
rable to this syst

TTheit views 8¢ thus éxpres'sed —
. (a) That earthenware pipes 12

5 inches. ~ o
! laid

ke the best dmins up to their scctional capa-

with the half-sockét down, make the best drain,

preaking a pipe.

()
¢ earthenware pipes,

can be removed without
(e) Common circular vitreod
st. - R

a the(?l; Drain pipe joints {nay b
ound ; but should be made with ceme?
nd, the joints should be 50 tig
1 ag for SEWOTS,

o made with
¢ or with hydraulic mortar in open or
ht that no sewage can cscape from the
should be provided in all drains,

gandy grov
drain into he sub-s01 Mzmhol.es,. |
f flushing and ventilation: - - . |
. of 4 inches 10 diameter are sufficient for wator
ng 9 inches, =

. e plpes ‘ )
e. EarthenWar‘ . ; . W ese
) - 1s: theso may join dran}S of 6.1nclle§, th? sixz joinin
y s, and these forming & tributary main of passing to & main
ng principles of drainage and construction of
Commission 80 often alluded to.

plans and drawings.

14, Suchare some of the le;z;ldi
. o and 50WC in*ulcated by the
s and OE s ara illustr! d by

with ordinary junctions, .

well tempered clay in sound

=




Proceedings of the Madras Goo'm.'nm‘ent LPubl ;
. ) | ; ic
21st April 1868.

o It may be said that Captain P
~ the principles adv '
points it differs frz::ttili ::)lve. - In some few, and possibly not
Commission. 1% suggested by the Bar) ot very important
The points are— .
. First.—Size of pipes, -
Second.—Position of mar L
nd. ‘ anholes and ventil
ga;lptaén Pennycuick proposes to use § in:hators.
e Commission recomm 4 e
if required. - -~ . ead 4 inch
Whether it will be advisablo to ing
) 3 advisable to iner .
is a purely scientifi i ynerease the calib i -
to thI; qll:;ltity 0; s:vgau:: ttl: rll)’ ‘tOdbe teft to tho Engiﬂee: Igilt):::t Pipes to that extgnt
: Wag e admitted into the dpq; ment with ref,
3::: dm:il?tless been m.ade, though it does not apgei‘ra}ns,_ (and of which eference
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17. I purposely avoid touching further upon queétions which do not involve

‘sanitary considerations, and therefore do not comment upon the purely engineer-
. o

ing aspect of the scheme,
of the necessity which is said to exist for giving two out-falls to the drains instead

of one, which had it been practicable, would have been advisable on sanitary

Y

grounds.

18. The ques

ever, be considered.
On referring to the opinion of my predecessor, the ITonorable Mr. Ellis, and of

the Commission of which he was President at the time of submission of the report
upo"n the station of Bangalore in 1865, I find that preference was given to open A"

tion of open masonry drains zersus closed conduits must, how-
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Open drains recommended.—Mr.
Barr. 7
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The Committéé assembled under orders of His Excellency the Commander-in-

Chief on the 19th May 1869, of which General Haines was President, to take into
consideration the recommendations of the President of the Sanitary Commission,
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. 'Th‘e rain-fall at‘Baﬁgalore' is,
than that pertaining to some parts of England.
In the Report of the Royal Commis-

e

Y .
e i s

e v for any one ) |
s Note.—Tho greatest fall of r"’;lgg%ris aZ fol- on the sanitary state of the Army 1o

day of the six years ending

Farther, in England, sccording to SR, 5,

i n to
4 inches have been known :
iocel;’t -f:mr hours.” At Bangalore the max1f, ¢ , ‘ ‘ v h
. Wumyduring. the last six years 18 o 1ot jooted tubular sewers, by st of
ain-falls of 4 inches can be admitted t
;ome into tub the same pxlﬂo:;sm
would. appear t0  Bangalore.

holes, especially if the pipes were in-

ular' drainss
creased in size up to 15 inches.

be posmbl‘e a

I do not express 8 positive opint
gcientific. naturé;. but if the association ©
may lead to a saving of expense. | | |
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he maintenance of conditions nccessary to Lealthi-

Surface drainage, that 18 re

however, [ consider essential to t
ness of the sick: ‘ | o
- ady noted that sub-soil

however, much less than at Madras, indeed less

sioners upon the sanitary state of the

Banga- on
England. lore. I}I‘adras. Armyin India, the rain-fall at the station,
P » W ol 1o | under consideration, is quoted at 25
Fﬂﬁ?fgy 1 1493 00 02 inches. This is, however, believed to
March .- %f);?g 88 83 be below the average. The Bangalore
ﬁl;;‘l e 1-00 13 29 | Almanac, for the present year, cites it at
Jwe .| 1T0 s8 22 | 85 inches.
‘X::Zust S 3-50 56 32 | According to Mr. Glaisher, the
September ... ggg gg .];.9 _monthly average for all England, from
October 395 v1 | 1B | 1841 to 1855, is 24:605 inches. Tho
December .| 130 |, 2 9. _____3____ disfcributjon is shown in. the margiy, in
[ or603| 250 | 479 contrast with the fall at Bangalore as
1~ given by Mr. Glaisher, in Vol. II of
the Report of the Royal Commissioners

India; and at Madras, as recorded by .

7

— —
% Inches. , ~ Captain Tulloch. ~ The rain-full then at
[ o e— Bangalore* is much less than at Madras,
1862 _ ... | 26th October- . 338 is moro equablo in its distribution,
l" iggi ggt)ltlhl\fq?;cémber, 320 approaching in its conditions to that of
I 1865 ... | 29th July. ’ ggg - England. The greatest average rain.
| 1866 ... |20th 895 ‘ﬁ;‘;ber' 270 | fall recorded for any given month is 50
M 1 —— inches against 12'0 at Madras.
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f the two systems is not impracticable, it

£ storm-waters by some system of drains, is,

drainage has no place”
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in the scheme as P that sub-soil drainage has hitherto received no consi-
d I may 52y ncy, and in no instance
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Jeration at the

o
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ftib-soils are well ascertained cat:gii“gf diseases, and inas;{;:iason is gen
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the Gyovern‘ment,‘  that ho a ed cting Sanitary Com.miss_ or the consideration of
views I had expressed nd the Honorable M sioner proposed to i
BWE pressed. It was intended, in fact, t v, Ellis fully coneu ;mform
? , tomak curre in the

. g .

“of & reference to G
.8 Telelttliby overnment o : ~ e th
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le 1868 .
No. 337. - ORDER THEREOX, 21st April 1868, No. 1,201.

B With the first of the letters
* above ~ recorded the Superintending
— Engineer of the 5th Division submits :.
to for the drainage of the Race Course Barracks at Bangalore by
d stoneware pipes to carry off liquid refuse of all
wash-houses, cook-rooms, fu,mily'-qum'tei's,~ and
ctions at points 700 yards to the east and 383

means of drains formed of glaze
kinds from the hospitals, baths,
stables, and discharge it in two dire
yards to the south of the plateah respectively. : , s

2 " 1t is proposed to connect the drains by br:lmchesiwith each building, and
to provide them with grated and trapped openings, ventilating shafts, and manholes.
The drains will not however carry off the refuse from the privies and urinals (as
d on the dry-earth system) nor are they intended to admit
-water, as the natural surface drainage of the site is so
b it unnecessary. o o

terference Wit
d stoneware pipes’,%varying from 3to 9
e to manufacture bricks at Bangalore

ds that itis impossibl
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44,000 represent the value of pipes,
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{n-Chief and the Sanitary Commissioner, His Excellency has given it
11 meet the object contemplated. 'The Sanitary 'Commissioner,
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enough. He approves of the tubular pipe drain states,
conforinity with the principles laid down by the Ba pital Committee, but
t certain measures which, in his opinion, should be taken for flushing the
drains, extending the out-fall pipes and, improvipg tl.leir ve_n'tilating shafts, and
strongly urgés the necessity for adding a cz}refully densed syst(’m} Q.f surface and
gub-soil drainage: Dr. Ranking also submits remarks on the atilization of sewaga
ystem of Water-supply at Bangalore. :

7 suggestions may thus be
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v of special means for flushing the drains.
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¢ ventilating shafts with manholes,
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To the Supermtendmg Engmeer 5th Dmslon ‘ ' o

Proceedmgs of the Madras GovernmentMDepaﬂmen,
21st April 1868.

neer, but before addressing the Gover .
on tl
Foord will be requested to submit g revised estimate pro P 10 Subject, Colonel

viding for g better flush
ing of the drains 1mproved vent11at1 ft . ast
out-falls ) . on of the shafts, and an extensmn of the

8. Wlth reference to surface and sub
that the former may for the present be left t
_scarcely requisite on the plateau,

-5011 dramarre the Government
0 nature, and th
may be deferred,

9. The subject of the stora

consider
at the latter, which is

ge of ram-water falling -

o - ; . Colonel, R. E,

Secretary to Gopernment.

-

with one Plap, one’Estimat},
e Mxhtary Department,. :

s Sanitary Commissioner,

Exd. S.T. Augustin. '
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