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'th”;eiiv&isllw‘ing paper i | .
ssputch from the Right Honorable Lord KIMBERLEY, Her Majosfy’s Secretary
o Btate for Indis, to His Excelleney the Right Honorable the Governor in

 Council, Fort St. George, dated India Office, London, Sth June 1893,
(MY 3 Pablic Wirks' ;- 1 | ;

| With reference to the (f:orresponclence-'quoted in the margin, I transmit here-
R Al i . g oy Excelln P rmati
© Leiter from Govt. of Madras, No. 2049 M., with, for your Excelloncy’s info siion,

3 1ot 3 - k| - ’
| Focal and Municipal, of 13th Decomber 1892, tWenty-five copied of Mr. Edward Cousing
B W. Despatoh to Government of Madras, T€porton the proposed drainage and water-

No. 1, of 26th January 1893, supply of the City of Madras, and i
e : - ment to the river Cooum.

i
i

‘ Excrosvrss.
Report upon Dfr;az'ﬂagﬂ of the Town and District of Madras, 1893,

Parace Crayprrs, WssTainsTeR,
. Tth March 1893.

On 21st August 1891, I received a lotter from the Secretary of State for India
ich, with the exception of certain omissions, is given below.

E 1 have, &e.,

gt : (Bigned) . EDWARD COUSINS.
16 the Hou'ble J. F. Price, Chiot Becretary o Government, :
e | : Fort 8t. George, Madras,

v s
-

(Esxtracts ftom letter referred to.)

P W, 1498 “ Inp1a Orrice, Warzenaiy, 8,.,
Bz, ' “ 20tk August 1891.

. “The Government of Madras and the Madras Municipality are desirous of
iproving the water-supply and drainage of the City of Madras, and that Govern-
ment have requested that a duly-qualified expert be deputed to Madras to examine
and report upon the subject.

- & The Recretary of State for India has been informed by the Local Government
d that you are willing to undertake the duty in question. The Secretary of State
souneil accordingly offers the appointment to you,
% Your arrival in Madras should not be later than the 15th October next, in
1 that you may watch and note the effects of the north-east monsoon, which usually
in about the 20th of that month. Twm to add that the Government of Madras

alres een requested to send home information on the question of Water-
' and Drainage of Madras, in order that you may study the same on your
ot e

“1 am, &e.,
(Bigned) “HORACE WALPOLE>
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maxi: , 24 feet above mean sea-level, while many
portions of the town are only 2 feet to 6 feet above that level. The average-elevation
of the surface may be taken at about 9 feet or 10 feet ; the higher portions of the
ground run generally in the form of ridges, and advantage has.'“gqen taken of this fact
in arranging for the necessary gradients of the proposed sewers, —*

(Bainfall and Surfuce Waler.—As the system of sewerage which I propose to
difnmend is 1o exclude all rain-water, except that which may find its way from the
B and courts of honses into the sewers, the question of rainfall is not so important
a matter for ﬁfusidemtiﬂt‘i in the scheme as it would be if the sewers wers fntended to
carry off storm-water as well as the sewage, I will, therefore, only make a few

maximum heights are from 20 feot to

general remarks upon it as connected with the drainage of the district.

M teoro

Smuith, the present Astronomer to Government, that the averageé rainfall during the

last 30 years is 49-8 inches perannum ; almost the whole of this falls in the months

of October, November and lecember, the mean monthly fulls during the years
1861 ~90 being : October 10'80 inches, November 1360 inches, and December

- 5'75 inches,

Annual 'Rm‘nﬂﬁl.‘-—»l"he annual rainfall, however, varies considerably. In 1884

. the fall was £8:93 inches, whereas in 1876 it wus only 21:60 inches. There appear

to be groups of years in which the rainfall is considerably above the average; for

instance, in the five years from 1870 to 1874, inclusive, the average annual rainfall

was §3-77 inches, and in the six years from 1879 to 1884, inclusive, the averags
fall was 53:29 inches.  Other groups again fall below the average, as in the three years
1867-68-69, when it was but 3270 inches; 1875-76 29-36 inches, and 1888-89

8569 inches.

 Exeessivé Rainfalls.~ The largest .r.laily_ﬂ:ill during the past 30 years occurred on

 18th May 1877, when 13-01 inches fell, and with respect to other phenomenal down-
pours Mr. C. Michie Smith, the Officiating Government ‘Astronomer, to whom I am -

mdebted for much of the preceding information, says :—

_ “ Bhave myself seon 4 rainfall of 2 inches in 20 minutes, while 2 inoches in an hour is not
very uncommon. A rainfall of over 10 inches in 24 hours has been recorded on probably about
a dozen oceasions in the last 10 years, and the maximum vecorded is, I think, uader 20 inches.”

Tasre showing maxin e Rainfalls in one day, chiefly during Monsoon periods, from

1%61 to 1590,

Yonur, Dute;s o0 ' Fall. Year. I Date. Fall.
1861 6th November =" .. . I 498 1876 ’ 10th November s o = 2:30
1862 | t4th Desember ~ .. - § [ 88 1877 |18th May SR S e T
1888 % ath [ et 548 (1878 | 6th October o ey 4-37
1864 | 18th November . . | 935 1879 | 8th i T 366
INGS [ gegnt -0 e T S isies ER T 1880 +28th November .. = S 566

- 1866 ath Degembar | 0 ,, AR 7:99 [T IB8L . | 12th i i3 P = 8-19
1867 /| :30th Novémber +.,, i 334 1882 | 20th i i3 5 S 7-38
IBEB LAk Jula = e Walli 4408 1883 | 2nd October i i = 488
1860 | 31st Jul T e i 2-10 1884 7th November i st b 672
1870 | 20th Oci;wr 2 ik I 593 1885 |16th 5 i ve = 600
1871 st Noverber - .. il 0z 484 L1888 9th o i 3. = 2:90
1872 1 13th Octliober o ok T S L 1857 | 2Bth October i el = 515
1873 ist December ., i S R 1888 |l alst - . 5 7 = 920
1874 1 24th Octeber = - e e 1889 | 13th December s s = 507
1875 | 14#h November .. [ ] =r | 350 . 1800 | 27th October R e 295

i/"z'ta‘l S{al'z'stz'cs——-Bz’rtb-mz‘e.—wI7 find from the rei)ort of the Health Officer for

" Madras, Dr. J. Nield Cook, for 1890 and 1891, that the total number of births regis-

tered during 1890 was 17,569, being an increase of 1,220 over the preceding year,
The rate was estimated at 44 per 1,000 per annum, as ugainst 409 the preceding
year. :

Death-rate.—The total number of deaths during the year in question, 18 90, was
17,194, againgt 17,086 of the year before, giving a ratio of 431, against 42'8 per

F yieal Records.~~1 find, from the meteorological observations made at the-
Government Observatory, Madras, by the late Mr. N. R. Pogson and Mr. C. Mjchie
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@ el fth i
1,000 per annum, The heaviest death-rate, 46-1, was amon

gst the. Mussulmans, the

next, 457, being that of the Hindus, whilst the Christiang 84 18 by far the lowest, The '

mortality in 1890 was highest from July to Oetuber, at whi
prevaleut in Madras, the number of the deaths aseribed to that
the average of the 10 previous years was 3304,
in 1884, and the lowest numbers 2 in 1880 and |

- epidemic being 744 ;

the highest number heing 13198

taken from the Admiuistration Report of Ma imicipality for 15
the average number of deaths for 10 years, and gpe es the causes c

R t

TanLg show - the averag
if i oonhm with

§o

ch time cholera was

90-91, shows-

d 4in 1586, The fqll;dwing table,

v dmiy v::‘-‘mhin!g out of the
hrough the present house

y';‘-ﬁt very imper-
inches below the
The soil for some
sewnge, which must

aliav he public drains in

ins wntil eventually it is
yumping‘mﬁoqyy where

gt work, or if there is more
W at such times is
e Junction Canals,

wwnifgb farms, but
£ pools, Thus the
en house-drains
e drains, Itisno,‘
Ur of sewage, more or
boort gh death-rate, socele-
tog with the moral effect
ve upon the Native mind, no more
system could be sdduced. One"
ould be sufficient to ensure its abolition
of th § by meu and women).
Ive must enter the back-yard by
ha . This opens from the street to
lects the exereta of the household and
: eets which are provided for its removal
rally washed out at the same time, the fouled water
gamst smuch a repulsive and loathsome practice.
ree of supreme disgust, whilst its degrading
ot oh. & work cannot be over-estimated.
: #ystem is seen at its best, the con-
( other parts, where, either through
gradients, the sewage remains stagnant or soaks
drains into the subsoil, the evil effects are patent

o Native population are 'shopkeepors ; these, with their
th vending their wares in the impure atmosphere ariging
Iy in front of their shops, whilst their customers stand
el to make th&ir'fpurc'hasgs; ' The worder,is, not that
80 high, but that they are 8o low, under thess condifions,
he River (ooum rises in North Arcot, and enters the
proximity to the Nungumbaukum tarik.
nences, which almost entirely surrounds the populous,
hen flows past Government House, and, during floods, <
the maripe villa attached to Government House ™
near the Fenitentiary, and rejoins the main stream
ge glecﬂsof land called the Island. ~Into this
ilst another, the Junction Canal, joins the

"

town




reation

Description of the District —This district is bounded. o 11
‘ outh by the River Adyar, and west by Brodies Road.

from the sea, the highest portion bein
ek, where it is abont 20 feet above mean sea-level.

ylapore tank, flows into the

ut the same

-

firosult for the numarons dwellers upon
bnildings, such as Government
d'the Penitenitiary, are noar it -
&:I‘)‘tal and the Women's and
nsidorataott) The river also breeds myriads
pducing thaplagues of niosquitoes which at times
aghant filth men may be seen svery day fishing,
ourg are  vended for haman consumption. Thus
b 18 & standing mennce to the health of the inhabitants
rasins @ motionless pool in the contre of the town ;

he &

i RN
ment wonld

Ml

mﬁ;@&nm urider the presont conditions, inasmueh

dem&aﬁmu thebed of the river are disturbed by
‘and thus p

?wwatt@dto freely throw off obnoxious gases.
doubtless be remaved when the river s in
8, bt this may only oceur for two or three

. Withi the | removal of all offensive odouts and sources

and resort, and, instead of bemg regarded with the

hh"_ﬁ it now ‘excites, 'would earn the gratitude of all for its
> sanlitary ‘condition of the several districts in its neighbourhood
fill ! ‘

ruptly, but on the western side slopes gradually away in al
Systemn o)’ Draipage,—The open-channel system prev:
¢hy bat in many parts in a very imperfeot eondition. .« The
nd | permite the surface drainage being conducted in  three
radiate from the high ground near the Cathedral.
he north tends towards the low-lying portion of land w
aswarer Covil Street,  Here a small stream, whiel
sea when'in flood.  As this ev
time that the River Cooum. dischar
portion of the year the water lies 4s a shallow
e which it receives from & considerable portien of Mylapore,
the evil-smelling spots
to the South Beach Road,
matter of the utmost

The swampy land here is now being eonsiderably raised aboye i

eposif oflag,gﬁqmﬁmw of town refuse, whieh the conservaney carts
Care 1s being ta

in which, unfortunately, Madras is so rich, and
he healthiest drive in Madras, makes its
importance,

ken, bowever, to preserve a channel for the feod

i  Bioe or ten months the mouth of the river is
iers held in suspension once more deposited.

stions T eame to'the sonclusion that no scheme of drainage
be in remuwstrdf:&wo satisfactory maless it provided
matter from the River Cooum,

‘before me, I have designed the system which

Heport.

il

dtom of 8 sehteme I have prepared for keeping
he sea duddbe river, in the manner shown by the
$his report. | T have oo hesitation whatever in
e cartied vat 1 their entire ¥ the river will
ty and healthy froshness to which it has long been
e of danger to the health of Madras, it would
town—a pofent factor towards neréasing the

of
ver wonld become, to a much greater extent than at present,

feeling of
beneficial

Myrarore axp 81 THoME.

n the north by T
It has a
g that surrounding
Towards the
L dir

ections,
dils at this time in
general contour
different direc-
The sewage flowin o
hish is to the morth
1 has its origin near the
‘ent happens approximately
ges its waters, it follows that for
pool, constantly angmented by the
1 1t forms one of
its proximity
| purification a

fs former level by
are bringing.
waters.  When




this 1mprovement is wm;_;lated and ﬂt
this portmn of Madml mIl become mn

eaetemyextremxty of this road §
Triplicane Pumping Station, whie
Canal. ‘
Triplicane Sewage Farm,—The s
it is lifted by a 4-inch centnf gal.pum
fnr some dmtaneﬁ eWag

und the other in olose "‘mx’mw

‘ ’by ”tﬁve l‘!wer Clootirs,

: ﬁm alf of a spoon.-live
it i abous 9 feet above
.g.oms parts bat 4 feet or 5

a
ieﬂt abﬂve maam M

e t&&w&&vett which lies to the east of
Sawmy Naiok ﬂt,, ntield towarde the River Cootm, where
ifis interee hﬂi«ﬂ it e@ﬁtwwﬂm l‘m- ashm dmtanm 4

the sowage!is
Napier Py
overflow

Nupier Park ‘Ymmg ier ;wk ﬁmva Famn is an
8-ineh oentrifug pump, | inm out of the 24 when
prmping operations are wells f (m?rﬁﬂw into two sewers
one uf which ﬂzse!mrg iver Cooum a shor m below Harrie's Brzda-e,

‘ﬂ! mﬁh%‘bﬂ “'}."nphmwe sewer, ou the western
side df G"avemmmf Hrtdg&. s ‘

e t';Cbmtadnpeﬁah finds
h doehuf at itervals along the

 the. west ngli (“hxmtﬁdm petmh being sepa-

till further to the west is the vuiago of
adily from west fo east,

' Em '.res, th}x is known by the tame

ds & small sewage farm, which lies

Court,. Fhe wholg of the sewage from the

 th me' {‘mmru Wy nine drains on the

a@'urﬁm ny’iﬁm i b
mte»rl from it by the. Rmvm@
Mﬂmbtm‘.‘ f!hw wrfw_ '

I’mnnmuxw

. eaf i}m Umrwtm-'rhm pﬁpulom Adistriot strotehes from the People’s Park
‘rowmda t {a“weest Tha ground: rises stendily in that direction, and at the same time
‘ boava, Fl'dt ascend fo the north and south. * The Jevels range
‘ ns 1;0 3 fmat only above mean sea level in the lowest

parts of the vallw. |

e Mfyﬁm.& iu mt" Smaw F#M& The. mﬂ;ar p'art of this uistriet is drained
mwards & sewnge farm at ;Nadmmbam, kuown as De Mellow's Hoad Farm. An
umigrgmtm&“mmer apnduetb the sewage &l&nh Per ambgre Bartacks Road, when, near

the wa ' 1t is lifted by picottahs into a bigh level Mumw' which
termir ' An old open B-feot drain, {emimg to the sume f: arm,
Tuns p e Road until Sydenham  Road is reached ; here a 12-
inch and eonduets it to the pump at the farm,

Pm,pim P’mk Mwavrm i m ~—An overﬁﬂw izom this drain runs across open land

| ‘mwarda one of the amal! sewage farms in the Peopm Park, Hore it is augmented

al by the

eWame | fmm the Choolay district ; a pmnﬂah raises it and passes it on towards
8 w:age farm neur the Pemfmttmv ! Emm»‘mg en rowte the V. rtpe*v High
dmin - 4 arge overfiow drain d;behmgﬁs the fnumias sewige into the River
“in elose pmxxmﬂy to the Pemwmmry )

71“ g Brack Towx.

i ;S"g&rfaﬂe w" Ma Dm»'w - 'Zl‘}uaa distriet cemmms two well—dpﬁnmi ridges, whieh run
pm!tmi ‘to each @mm. amd o the const line, The land rises gradually from the sew,
‘ “u‘m;l 1!: aulmmafwa m a ridge in Thumiboo Chetty Street, and then descends. o the

4
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ny g’msi,u m @ 2%011 iron pipe; it extends north-
fmet,w exe it tevminates in wn open channel,
wm to Bhﬁk ']*awn Sewage Farm.

} !

Wil

hatn Canal m& the sea * coast.

of the ots i,m to the north of Black Town, and
o are separate lp} ach othe er by arldge of land some 15 foet above mean
( I ‘ sed Tovel s thm’ \ f the second Black Town ‘Ridge, and runs north and

\\‘_‘ ‘
B

riio .of Toudw.rpett whmh lied immediately
narwn as Q.‘xm;wvelly Settlement and  Sun-
" inch £ pe, and theu towards an open
K’. bipmm”s Pm‘ Hiro. the rewage is lifted by
m}gng ity vmy w\‘m the Old Mam Drain of Black

jeevarain Pe ‘
c:h:anm&i, .thfh

ermanpettah, aml ﬂw villages. lving to the west of
have no. WMM ‘destinatious for their sews ge;
il Coorookoapettal doubtless receives the major

i ‘36!‘ 'I’uﬂoch R "E now (nwi‘]d.mn- or 1o H
d, who mlltsded a large and valaablo amount
‘ugrayhmal information relative to Madras,

d A]si"_wltﬁ geology, contour, rainfall, tides, ses

Ol =
“‘y If, and, where obseryations have been taken i;---L

G Qund thcnl COln('df‘ LU L‘\f..'}f'j,' iﬂ.; ;L(_:lg,;‘_';{' 7,]”__1

ne; ley 'reports huve been furmished by Mr. Clark

taes from tiwe to time, as stated in the earlier
n of the drawnage of Black Towsn on

2

have been doue to improve “*e drainag

ratnage of the distriet, which I now !
,@fﬂﬂa.mv two necessary (,Oa’l'jﬂll‘[l:" viz

() f,hemfvre designed the sizes and gradients of the
ﬁmrymg off the sewage only, fogether with a portion of the

‘the backvards of dwellan-hnu~fr~4. and a small a ,
precaution to exuluﬁp will always find its way int

storm-water falling upon 'the 1 oads, streets, &o.

ratand.—The large and scattered areas of the populous parts
i ‘drained and included in this scheme, the low level of the
| the subsoil water Igm at o great depth Below the surface, are
earrying out 4 proper system of sewers for the drainage of the
; . aectore, after most eareful ‘considerution of the whole subjeet,
deeided to T Gﬁimaxtd‘that the district be' divided into four separate systems, one
division having &a gx‘dvﬂafm" qyatem, and in the othcr three divi ~mu° tm sewage to lw
pumpod on w '

R g T T S P W) P L i S| DA R | v =Pt LU




TS A1 thosna fmm Pycmft’
ge from a large part of
; lla Piltiar Covil Streot
o'ml Tnnnah the same

hi]er s} Road, and Sawx:y
anrm of the sewers and

i

allow of &m&ll sized pipes

. ahx‘ﬂ!ﬁ bed of the River
iece of land between the

‘,'tw'o' 'mym plpes, 2 feet 6
,prqmi plm&d at such a level
‘the ﬁm bﬂd as recommended

wiwzm ib W.ill discharze
from Chintadripettah and
mw_mwer intercepts five
I bﬁll"s Ruad and another

ﬁommemmé in bengm Reddy
gﬂ Road, Wannell’s Road,
ite '_'ptuag Bewer in Bydenham

"Rﬂmi from the north end of
8.4 portion of the drainage
il}lg portion of this district is
\ eneithertha Moodelly Street. It
ly High Road, and thence by the
qad, ﬁutmg which part of it
8 most important being one
t ,by th& Padavettwmmen Covil
s Where it receives the drainage of
]mds, the intercepting sewer is
ogum Street), Vua ga Vignaswayer
aposed . pumping station in Sydenham
rt of ltﬂ course,




h Boach Street, by swhich the sewage is
ifion. . The sewers in the otheér parts of this
mgbyl'] junetions into the first described

fany

o CthoKdOp:émTAB; AND WASHERMANPEPTAR.

arato system has been' devised. The losality is isolated

uram by the high ridge of [and which runs throngh-
north to sonth i

towards the low-lying lands in the vicinity of Monappah
ing station will be constracted to hift and d ischarge
ravitating main from the proposed Sydecham  Road

_tﬁ‘;mﬁgh the The‘i‘hv_bttiy,ur High Road on its way to

pett commences in Gumballumen Covil Road : it runs
t fothe junction with the Theruvottiyur High Road,
tloo Naick Street to the pumping station situated on a
Mondelly Street.

Ra Wﬁuy\ Buweing Sramow.
fation at Riyapuramy which has six centrifugal pu mps and
20 IL-P., fud thyee pumps for condensers equal to 8
to B0 H.-P. and also the present pumping main and
lack Town Sewage Farm, to bo utilised for dealing with
ondiarpett, and part of Black Town., The present
b.this pumping station is estimated at 110,766.

adjoining the east 'end of Sydenham Road,
tapore, Triplicane, Chepauk, Chintadri pettah,
ko vpart of Black Tewn, and Fort 8, George.
sl A thy ¥ g
ill flow by gravitation to the pump well, from
ing tank erected T feet above the bottom of the
) invert of the sewers.

| this district is 920,269, which, taken at
0 that one half of this sewage may fow off
minute. i -

h @ of the “Davey” triple eompound
0} bem‘ected at this station, each capable of
18 feet high, working at 121 strokes per
to have two sewage pampe, each having a phinger
Phmips to'be provided with special suction
ibrway. 1he rising maing from the pumps
m&i@ veanneeted with one common air vessel

parate suction pipe, 20 inches diameter, and a

h-presaure steel boilers to be fixed. each 26 feet long
6 through each, having a fire-grate arranged for

hoilers f0 be capable of sustaini ng & working

and fo be tested to L0 Ib. per square inch.
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i 9-inch bmck wwem to MW %«mch cement qoﬂn.r mml: between the two nngs, 50 as to
o make them watertight.,  The trenches to ba Iﬁegt irec from water sufficiently long

i . after the sewers. l’ve bem«hnd, to allow the gement to properly set.

Graduation afxemrm.W'I’ha brick or conerets sewers will be graduated in sizes
varying from 3 f8. 2 in. > Aft Qin to ] ££ 8 in. x 24t 6 in., and the pipe sewers
f " from 18 inches down to 8 inches in &mmﬂtfer" thess will be laid with such gradients
: " as will ensure thwiir heing mii aleansing, mdﬂd by means of fushing chambers and
flushing gateﬂ;. Sl

Suﬁhéeq#ﬂntﬁitﬁaﬁwdt&r

open chunnels und eulyerts,

SOTHE Bf ﬂ;m LQM ehlwax'ta i

p

o snrfaeqa and storm-water to pass off by the present

It mll be necessary to make a few slight alterations to

lack Town, 80 as to cut off their connection with the

) t0 sume of the old druine in that part of Black
0¢ edt during heavy rains.

pmfper ventilation of sewers is of the greatest import-
; b@em a&(wted for this purpose.  For the ventilation of
the sewers of Maﬂma;-,’. d reoorimend that each munhole apd inspection shaft
should act ag lator, wd ﬁmﬁ. in additico to them,, special ornamental ventila-
ting shafts or ornamental iron columns he erected in suitable open positions ; these
should be carri¢ hmght oi ﬂ-om 30 to 4(1 fwt ar hollow iron teIng'kph poles
may be used fﬂr Lol

F!uskmg"

ance and varwm mmhm&

m mmie fosr ﬂgﬂ au}fmatm ﬂushmg of sawers wherover
; :ﬁumhi s fixed in mahholes, and all other
the inyert and sides of the shaft, into which half
any p ammnfzir &ng’th of sewer may require flushing.
done with the sowage. .

¢ a view of ﬂivﬂtmg the sewage from flow-
end fhat the Hrst work proceeded with
mping Btation ; the east iron gravita-
laadmp' to the Black Town Farm, where a
3 the construction of the Sydenham Road
’tloﬁ ﬂ!nd the river, mud the sewers abutting on
w ble of tlw sewagn now dw'hamed mto the

shme ates calu y
The fit ahm )

¥y, in ;can'ymg out a system of sewerage, that
'tm]& be lmﬂ with self-cleansing gradients from every
vmar in the dt»'reet, and, when laid undvrnvq"h houses,

il desmpum ef"mtarﬁﬂpumg S}’phon, p]a.(.:ﬂd upon the pipe
th  sewer. .~

of the Natives may be of several forms, having a
got at to, '@lmﬁn’ out any improper things whi h may be
fﬁ » pan into the drain should not exwed three inches
ﬂm&hml with bﬂth and sink water,

. .‘a.'”lam pedestal with trap, no valves, au«i
e dewlptwn of waste preventing cisterns.

f the pﬂvatt, tlrama,qe I would recommend that,
rows of houses should be connected to one joint
nd Gonmetcd with the sewer, either in the
‘ a.tivt' flushing tank, piaced at the highest

e&pmdvmblv improvéd by the abolition of
ination of the house drains, and by the open

which, m‘j“fahxre. il & covgred sewerage system be
ter durmg the wet sedsons, and be perfectly dry

~
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Total.

x

No. . i RS, A. P R& A, .
130 manholes dnd
laid at an 0 18,616.14 o
86 ditto, on d 0112991 6 0
17 ditto, on il & 0 P78 0 O
14 ditto, on 16 sinsh i ¢ i ] 2,114 140
2% ditto, on 15 ' i g Rt R g 0 3513 ‘2.0
8 ditto, an 2/f ‘ i m e, dittn 12 feet 0o 1,468 0 0
14 ditto, on ‘ ‘ St/ L o 2,680 12 0
3 I'ilitto,hm bl. | L Sl Qi!‘lo.h L"r»,f.'p.ﬁ:' e 0 16 6 0
116 Jam § BT M%fu, Band %inch pipe sewers,
la‘ijdut AABIOA , It fhlela s ] 5,786 8 o
84 ditto, on i 0 1,725 B .0
10 ditto, il b16 40
d 0 28 0 0
] 258 2 0
2 ditto, on 2 0 112 12 ¢
13 automali ‘ |
‘ 4,567 10 0
88,556 0 0

e | 2,095,593 0 @

e

BE AR
17 148/ 30988

o ocCooSOoD

142 7 0 8,994

8 0

188 1. 0 1 958 3 0
‘ ] 1,487 B0
1981 4 0

400 0 04

4914 0 1,206 12 0
: 2 258 2 0
0 261 9 0

D 338 4 0

3.0 1,470 10 0

E 520 0 0

42 6 0 1208812 2
13,567 14 6

104,021 ¢ ¢

6,810 1
688
1077
2,880 1
1,404
2,010
2,548
3,085 1
1,830

(R S
cepoonooo s

i 2,717
3 %184

Lol
SO

9,136 9
2054 8
2,330 16

847
251
460

ot
© -
(=B~ oo

s

oW -t

1,230
292

1,672

8,446 1

I

S oo DD oS

locco’

v

64,768 ¢ ©




Mozl
233 manholes M i
15 ditto, on 121&\&0}% ditto, s
3 ditto, unl!%u:h% g i diﬂm GM”‘ {0
3! ditho on. i ool 1
301 Jamp! ‘aam- mwta.’m % T
17 ditw,mx, i it pocdl s
20 automatic fyghin 3 e
Lin, yds.
3443«&1@4&@ &
a8k 1,":&. 8

=

.

o i i1 tadk |
M w weru,lmd i

o
156 ' 6
194 3
200 12

61 8
B 2
67 12

e

scos coe

b
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708
108

418

380
2,088

4,678
2,118
18,180
4,855
2,648
3,750
8,297

|
oIS EeD

» 83 aw

9

o OO0

cCooDOaD

»

ooV oooe D

cscess coco @

Total.

RE. A P,

03,714,483 0 o

22912 0 @

62,178 0 ¢

81,266 0 ©
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, gl‘oynw, &e., to train the nver
, the landing of goods. :
rove, resection and turf the existing banks.
rth braneh of the nver.

&

—Colonel Pennycmck the Chief Engineer fo Government,

‘ rch 1891 that he could not agree.to the proposal to keep the mouth

of the U m open h , a8 he did mot thank they would be effective. He also
demurred te w other po; *bs, but recommended the scheme as a whole. Mr. Jones
replied g e pbsmdn he hud taken up, and Colonel Pennycuick

comm@h on. the reply ; this v the mndltwn of affairs when I received my

demae in Madm I was fortunate enough to see the
nd closed twice.

—The rains whiclvattended the burst of the north-east
w'ﬂbod level. The bar was cut on 220d October 1891
th Novemher. It was again cut on 15th

§ H&mg pemnaliy on the spot, so as
B8 of the sea winds and floods,
river.  When the flood waters hav
cou more or less considerable channel through the
es in every respect a salt lagoon, rising and falling with
‘er and it subsequent exit were the only forces at
hly be open the whole year round, but when
ving the river is the same, that is when the
1t once begins to close up. The north-east
' of opening and closing the bar, as stated
10 set towards the south.

—The pa,ssage of tho Water along tbe cmqt
ine
‘ xuie ai' {he iV ‘r‘s
: ;urmed with gl‘@at rapidity, travelling
th, in a direction parallel with the shore,
¢ he southern part of the river mout h

— The water which issued from the Cooum when
ind disgusting beyond deseription,
( ‘_evmns year it held the accumulated sew: age
oa for a cnnmderah]e dlatanoe ll(!ilu‘ t} e coast,

| gelte.ml, I am convinr’ed t]m the cruetion
ar nuture which would tend to cause sccumu-
hore in the neighbourbood of the river’s mouth,




il )
‘l V‘b a
T
S

any obstraction of

¥ silt at the river end of the
of w r_iytiﬁeh will oceur every tide,
 obstruetion, | -

is not constructed with a view to
recommend that the penstocks he
sent, to set free the pent up waters! As soom
ks might be raised, and the ordinary action of the

Mg i % et ks i ; ;
structing the proposed works for connecting the River
; I have described, and as shown on the drawinga

 opinion that the canal between the north branch

ht be carried out with great advantage to the town.

neans of communication were opened up betweglh the

: ‘ ‘ ay of the Coonm, a large

antage of theé population, Tt

 purifying and flushing the
It g

& at the north part of the
chargd. through the culvert at the
nee to boats in the canal,
free entry and exit of water in the

the lock gates at St. Mary’s
" the witers of the Buck-
vocate, as an important sanitary
possible should be afforded to the

of the proposals of Mr. Jones’s scheme
tion of the river; but very great care
ot the soil which is recovered first from
accumulated solid deposit of the sewage.
 an epidemic,
| until it has-heen well flushed
d dand in operation for a time,
removal by way of the sea,
nd, or any other part of the
1orth branch of the river, 1 do
‘or the inhabitanis if this work

- hie present time, its removal would
‘bulk of foul stagnant water in the river;
eliminated, and by the culvert and
ewed; the necessity for its removal at

§ under the heading of Town
a sanitary report ; but I should
ssirability or probable usefulness.
s snggestions regarding the weir
1 also eutirely concur in his remarks

.

g -

q{ter; and ‘ovpaned ’



c repori—Tive years later, in 1867, a report’ was submitted by
r, C.K eneral design of which wag as follows :—
: (1) To place a dam across the Kostalayar River at a point which would give a
fall of 2 feet per mile to Cholavaram Lake. ‘
~(2) To cut a supply channel to that lake, 81 miles in length.
(3) To enlarge Cholaveram Lake: 5
il ¢ 4;- To couneet the lake with the Red Hills Lake by a channel 23 miles in
length, and having a fall of 3 feet per mile.
(5) o enlarge Red Hills Lake. |
_(6) To cut s delivery channel from this lake to Madras, terminating at the
P which would he used as a last settling reservoir. The water then to
ping, and then distributed.
: . the approval of the Goyernment ; they adopted it, and it
was carried ouf, with v y modifications, from the Kortalayar River to the Red
Hills Lake. “When the question of distribution arose, however, it was decided to
: eAn; gravitation, as being less expensive than by pumping. This
1 being taken off ata higher point than had been
sacrifice of @ large quantity of water still remaining

d—wAJ:Jpen channel, ranning chiefly in the upper part of an
 therefore constructed, which delivers the water into a tower at
‘distributed by the mains to the town. When the water

1t 35-50 above M.8.L. pumping has to be resorted

87 ~—n 1877 Mr. J. A. Jones, C.E; submittéd'r.:.
: -supply, the necessity for which he stated as

4

7  con b ed to Madras from the Red Hills Lake by means of an open

4 gallons per head per day for a population of 545,000,
channel wonld have a good current, and the growth of
ese expectations, L regret to say, have not been fulfilled, and
he ehannel clear of weeds, This niay partly be caused by
we have been of late forced to adopt, and b ioh

d ap, and allowed to rest in the channel for a peri

during the night. There is dlso another evil a
z been made info a settling tank, it is getting sil ‘
msich 80 as to be unable to deliver the necessary quantity
o] ther’ camses the water supply to be shut off from the
b I

889.—Mr. Jones's scheme was hell in abeyance
il 2 new water-supply scheme, the main features

_one p'art of the lake, where the water conld be

ey OF 8 foot lower than the present of-taki

high level at Red Hills, settling and

YORY. o

. to Madras at the rate of 6,000,000 galions
0. I, has béen earried out ; the tfower has been

24 inches in diameter, carried from it through

1890.—No further progress was, however, made,
l, with Colonel Pennicuick, R.E., as President, to
nditure could be most advantageously incurred on

ey say that “the present water-supply is
wing to the absence of filiration, and the
in the open channel leading from it; it is




e o

weir for the Red Hills Inke is placed
this-weir 15 a 10%vented sarplus sluice,
sill at 31-31 ; by this sluice the water can
in the event of the bank showing signs of

es of flued, or

bl

Tower —The water tower is an octagonal bnilding standing on a bed

16 bottom of which is at 1361 above M.S.L., or from 9 to
the luke. There are eight branch inlets in the valve tower
levels and connected to two vertical pipes ; each branch has a plug
e tower and sluice valve on the inside, and by these means any of

s can be repaired without affecting the water-supply. The inverts
these outlet pipesin the lake are laid at adevel of 23-55 above .S L.
sted of brickwork in cement and. rises to the same level as the

is 1 télidal‘,‘to be connected by's foot-bridge, in two spans of
ng from the culvert to support it midway. This bridge hes
s yet. level of the tank bund the tower is ficored over

and has a ver

raising the out
floor level
least likely to b
floor of the
examination

| on the cantilever beams which carry the pullies for
and partly below the level of the flooring is
owering tho valves. The tower rises }2 feet above
ik dome, @& construotion which was thought the
- eyclonie weather occurring in the lake. From the
of the oulvert floor an irun ladder extends for the
-M‘,@& ,,i:’ ; o 1 (i 1 i i

t#%w&'-w—The ‘enlyert extends fram the tower to the
d is 160 feet in length and 7 feet 6 inches in breadth. It
4-inch pipes from the lake, At the toe of the slope there
‘with two sluice valves and two scour branches, and
sleared of deposit. The valves are in position, but the
ompleted for the present. The double line of pipes has been
some 550 feet from the tower,

vort of the lowest outlet pipes from the lake supplying the
aboye M.8.L., but to supply the quaatity of water at
porary steam pumping has 6o be started 'as soon as the
v ;

s, 1

¢ Prorosen Scumxe.

ply of Madras, which [ now have the honour to
ion of the whole of thé existing means for
udy of the reports of Mr. Jones, Colonel
pon the improved water-supply.

ndations of the committee that a masonry &
he water from the Red Hills lake to Madras i
mping works be constructed at Kilpauk,

differ from their recommendations with

il

d to the level und gradient of
ttling tank would be of little or no
the constant flow of a large volume
it of any appreciable quantity of sedimeut,

[ty in removing it owing to the bottom
ind. 1 do not consider that any
f a huge tank of that nature,
€ roquisite conditions. During

. turbid, bat those times are rare;

avel from the inlets to the outlets,

e sediment it contained, after which
supply of clear water. - ,
i 8 |
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would in this wity ree 16 ift of the umping e gmes but until this system is
perfected @ d the result p |\ BVeLY rospech actory, I cannot recommend it
for adoptiom. | i G il L il

A'mnngs 16 draw) sont witl eport will be found drawings of this

. akition of 452,518 with 25 \gallons per
head Ppr da ire s ik one dere each, a]lowxug two of these to
be out of use fox cleansing pa

'[‘hﬁ mV‘ of the @ : finish at 817 above M.S.1.. : ; the water

10 | 6 elisnnel, from whish it will flow on to the fllter

§ Win be at the level of 567 aboye
m th&ﬂhﬁz‘ beds to the fltered water

or adjmmng will be at a level of 333
er will be pnmped into a tunk constructed

e {0 ;‘;.

Xi 1i}!lg 42-inch ma‘.i,n leading from the

mmehd that all pub iy

m(hos m LaH e i I la.:;ed with pipes of a ln
Engine : ' Avey
i ; (-1 densing pumpin sreet ;e;: ‘zxe to be capabh* of raisi 7
aaE gallons p& heur 7 : : tm'okes yer mintte with 100 Ib.

pressurd. ‘ A ' fl’. 8 UO gallons per Lv.t,n;.l'. ‘t‘ o-;i
height of T8 ' % :
y 21-inch,

Pufnpsﬁ-—'-w

* feet simoke Hach of pumps ¢ asmmte suctmn ]npe and a w] t
181 ' ie tank over the engine-room in the form of a

the engine-room three i mproved high-

(dong by 7 feet diameter, with one
i burning either wood or coal. The
presgure of 100 lb. per square inch
| ki : er square inch.

Tht} , ; i e town will be capable of delivering
16,500 O(%m il _ anged the filter beds, pumping machi-
nery, and : jorease in the quamtity of water may be

‘ any nterfenng with the arrangements for

mife tbe Works as recomnmiended : —

3,96,191 13
1,89475 3 0
20,84,24 0 0




surface

hours,
cleaned 8

ssary, be passed
nt having the effect
etely destroymg all

ate the general
the Madms Water-

ﬂr ce, or perxplmrv,
An endless band of
avels with it, and on
apparatus, or wanhmg
h is led on and off the
be filtered. This

pxpes, arr.mf.z:e(.i
~a yalve into a hollow

onveyed where required.
68 in connection with the

ssest on to the w a%h'ng
mght in contact with a
atter which has heen
rolls fo a washing

itate cleaning, and the cloth

g occasionally both to
gloth. = It agam passes

freely while doing so,
wear and tear. On
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