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o~ . Proceedings of the Madras Government, f'lf’ul)lz'c Works Department,

3rd May 1875.

Read the followmg —_

No. 56. From the Drainage Engmeer, Madras, dated 3rd Apnl 1875 No.

No. 57. _ OrprR THEREON, 3rd May 1875 N . 1,244, B

‘M. Crazx alludes to Major ’I'ulloch’
Report as being so full and complete as to
the nature of the district to be drained as -
to dlspense with descnptlon from him.

CIVIL WORKS, No. 3-A.

9. He concurs with Major Tulloch in excludmo provision for earrymg off rain
water from his scheme ; in the position of his main drainage out-fall, viz., into the sea
2 miles north of the Rallway Station ; and as to the necessity of lifting the sewage at

some one point. e has simplified and cheapened the project as a whole, by dealing ™

with Saint Thomé separately. This has enabled him to lay his sewers at much less .

depth and cost ; but it would scem that Saint Thomé will be exposed in a minor degree .

to the evils mseparable from having two out-fall sewers, one north and one south, s1m112u-
1o the two out-falls of Black Town drain, described at page 6 of the Report o

8. Mr. Clark.excludes altoo'ether from his scheme- the suburban dlstncts of :
Tondiarpetta on the north in No. 1 Mumc1pal Division, with a population of 35, 240,
spread over 4} square miles; and the Whole of Mumc1pal Divisions Nos. 4 and 6.
The former comprising Veysurpady, Perambore, and the  Powder Mills,” with . a )

. population of 9,791, scattered over 3% square miles; and the latter Kilpauk, Chetput,

Nungumbaukum, and Mackay’s G‘rarden, with a popula‘aon of 19,390 on an area of 43 .
miles. The population of Alwarpettah, Meer. Sahib Pettah Kistnampair,© and
Teynampett in No. 8 Division, aggregating 15 652 on an area of '3’ square miles are

excluded from the Saint Thomé scheme, which includes ‘only 20,575 on an area of l.f : B
square mile. Total population excluded 80,073.. Total provzded for 817,479. Entlre N

population of the Mumclpahty 397,552.
4. Mr. Clark proposes to carry off all ﬁmd ﬁlth or housc»dramaoe, subsoil Water

near the surface, and excreta, by a system of maia and outfall sewers of brick or latente VA

in mortar plastered with cement inside, and laid in concrete, or of concrete blocks cast to

the required shapes; and of subsidiary stone ware drain pipes, laid in conerete. | _Alli‘
concentrating at a pumping station near ‘the Elephant Gate Bndve, ‘where a couple of

engines of 35-IL. P. each will Lift the discharge of the main sewers a height of 191 feet,
to gravitate through the outfall sewer into the sea,’ if no arrangements can be made to
atilize the sewage for the irrigation of land, To facilitate such use it is proposed to
leave open 1,300 yards in length of the outfall sewer. ' Including Rupees 1,08,325 on |
account of the separate Saint Thomé project, the total cost of the drainage scheme issct

down at Rupees 23 48,000, Major Tulloch’s estimate havmo' been 331 lakhs, . E

5. Ilis ]]xcellency the Governor in Council eannot but- accept ‘the scheme,
elaborated during four months eontmued devotion to the sub_]eet on the Spot by an -

Engineer of Mr. Clark’s extensive practlcal Indian experience, as the most Sat“factory i

solution of the problem of draining Madras that is likely to be atta.mud ‘He observes, -

however, that Mr. Clark bases the details of his proposals in a grcat measure on the .

“Jocal water-supply ; and considers that thelr ef’iclency ishke]y to be commensumte vmh
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. £} . DLRAINAGE OF MADRANS. ;
) - . 3 B T T : v
. C . . N ! DrAINAGE EXGINEERS Ortlcr, !
: A % : o ) 123, MotsT Roap, 3
f 3 1875, ;§
: : . :
4 From . R
. ~ - ., «OI oo

| . j \,;—. CL‘&NR[\, ]_'ADQ., C'. }J., .
§ Droinage Engincer, Madrus, '
: . ! ) ;
! To :
'g Colonel G. W. WALKER, R. E. _ ]
i , A , :
i ' Sevictury to Govermaent, Public Works Department, ;
1} Foit St. Georye. ;
3
: } ' Six, : L
‘ Tn Noveber last I was honored with instructions from the Seeretary of State for India
; N to prncced to Madras, for the purpose of laying out a scheme for the drainage of the Town. ;
| In conformity therewith 1 proceeded by the earliest opportunity, and arvived in Madras 3

§ ’ N . .

; ¥ ({1 {he 12th December 1874 I now have the honor to report the completion of my labors and f
' - ) - . oo v . N ' 4
] . ) to forward the plans, scctions and estimates of the various " works I propose should be execu- X
' : ’ . . §
i ted, for submissiol to Government. o i
‘: During the years 1864-5, Major Tulloch, R.E., had very carcfully considered the whole i
| ' 2 N . N h R ,
: . ‘ question, and I have bad the benefit of his report and plans to aid ‘;
pmvimuisclmme Ly dMajor  he This Report is so full and complete on the various physical
. Tulluch, R.E. . e ey - it s N - i
. . s peculiarities of the district, its general features and conditions, that ;
. . 3
. I need do little more than swnmarise what he has stated. y
' . | &
. . , . . > o . * .
. The Towh staunds on a sandy plain, the lowest part being from 2 to 6 feet, and the highest i
. 16 to 24 fect alove mean sea level; water is found in all parts of =

- Wvaic o] O S Madres. . 3 ) .

. Physical fenbures of Madva it, a few feet above or below mean sea level.
) ] : , The wninfall averages about 50 inches per annum, which falls almost entirely during
~three months; and of this 20 inches in one month is not unusual

' Raubal. In faet the rain comes chicfly in the form of heavy storms at
intervals, rather than as light rain of considerable duration.’

ave also had the bencfit of information contained in Dr. Cornish's Census Report
. , which gives more accurate data as to the number of Populatiou,
Censtis. Houses, &e., than existed in 1865. '

.

Ih
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et

since that peviod also Madras has been provided with a water supply which has an

‘ immediate and most important bearing on the subject of drainage ;

New Water Supplye 430 more abundant the use of water the more perfectly is the filth
carvied away in suspension in sewers.

.
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/
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" . . | o ‘ Yacilitics for obtaining an abundance of this necessary of life leads to its larger use for
‘ oo dumestie purposes ; and the neeessity for its more pe.rfcct removal tlile‘reafter becormes more
o - _urcent ; for in the absence of proper drainage, not only is there a probability of larger absorption

3 (.f}luid filth by the subsoil of the town ; but evaporation, which is after all the principal means .

3 of removal from stagnant and ineflicient draing, adds greatly to the generation and spread of
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No. 1 Division comprises the district of Royapooram .and Tondiarpett, and lics to the
northward of the Railway at its sea gide terminus ; it is comprised

Area and Population. between the sea on the east, and Cochrane’s Canal on the south.

The southern portion of this area, about three-fourths of a square mile, is thickly inhabit-
ed, and will eventually be included in the drainage scheme.

The 2nd and 3rd Divisions comprise the whole of the Black Town, and the Fort St.
it extends from the Railway on the north, to the river Cooum on the south ; from

(Jeorge;
east, to Cochrane’s Canal on the west.

the sea on the

t 1:65 square miles in area; the population amounts to 126,283

These Divisions areé abou

by the last Census Report.
The average number of population to the square mile is 98,

1 Division, and the number of inbabitants to cach house averages 10, or
sity of the most crowded European cities.

=32 in the 2nd, and 57,249 in the
ap about double the
den ‘

e 4th Division is entirely a suburbaz district, anl not included in the Drainage Scheme.

The 5th Division area js about 2} square miles; for drainage purposes it is divided into
two, the frst including Choolay, Pursewaukum and Vepery. The second, New Town, Poodoo-
» . . . .
aram and Fgmore—portions of this area are also densely populated, amounting

petts Comeleesw? ‘
to 13'8 persons in the “tiled’ class of louses, which are about three-fourths of the entire

number.
The 6th
The Tth Division includes Chinta
;s divided into two districts. The populatior:
of the better class. Itsareaisa little less than
The Sth Division comprises Saint Thomé, Royapett, and four other villages; of these
1 is included with it in the drainage arrangements.

s [y

Division is suburban, and 1s nob included in the Drainage Schenze.

dripettah and Triplicane; this also for drainage purposes
here averages from 7 to 8 persons in each house
one and a half square miles.

djacent to Triplicane, an

ontains about one-half of the 41,482, constituting its entire popula- '
tion, is one square mile in area,—it is too distant to be included in
the general scheme of drainage; but its topographical features
and proximity to the sea admit of a separate small scheme being
devised for its drainage; which will be discharged into the sea in
the estimate for this worl is included with the other,

Saint Thomé, which ¢

Separate Scheme of Drainage
for Saint Thomé.

two places;
The rise and fall of the Tide 'is about three feet, and I have assumed that the mean sea
Jevel is that taken by Major De Haviland in 1821, as 6 feet 10 inches
below the mark cut by him in a stone fixed in the escarp of the
North Ravelin of Fort St. George. )

Tides.

o which the levels are referred in the plans and sections accompauying this
Report is assumed to be 20 feet below the mean sea level, to avoid
the use of + and—quantities. A o

in Madras are supposed to cause the currents observed on the coast.
s varying from South-West to

The datum t

N

Datum for Leveis.

The prevailing winds
From February to October wind
South chicfly prevail, they cause a more or less southerly littoral

current, and continue nearly nine months in the year.
During the cold season, November to January inclusive, three months, the wind comes from
North and North-East, witha corresponding change of the current,—
this is of importance in conmexion with the position of the outfall
which has been chosen for the drainage system Into the sca. This point is about two miles
worth of Dlack Town, it was seleeted by Major Tulloch for his drainage scheme, and I quite
agree With his reasons for its adoption; it is at a sufficiently remote di;‘t:\ncea—ubout two miles
from Dlack Town—to prevent any apprehension of inconvenience. ‘

Prevailing Winds.

(‘urients.
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The present, drainage of Madras is entively of 4
few of the larger sew
ed over, :

‘surfice’ charvaster,

LTS near their oytfy
Tresent Didinage,

save whers n
Us Lave hyen Cover-

The smaller drains
cach side of the stree

the main outfalls,

are usually about one fyot

square constry.
t, these recsive

:ted of Brickwork, one on
all the slopstand fuig filth of ti

1e houses, and conduct it to
. These are the Sea—the Riv
Outfalls, . 3. .
. which is a tributary of the Coou
Asa sample of surfuee drainage tlos
example ;

s A system of surface drain
and expensive

er Cooum,—an Cochy

ane’s Canal,
m.

e who advoeate thyt system may here
age which has doubtless been the resulg of «
addition from time_ to time during lrimly ears. How uﬁer]y it
without nuisance the matters dischm‘ged into it will readily be adinitted by
take the troubls to iuspect the daily clennsing, and breathe
locality. These drains appear to be caref ully attend
dinates, but no amount of attention cay vende
filth, otherwise than objectional,le.

These draing

see a fair
arcful Curuiry
fails to remove
any one who wil
he atmospliere then pervading the
ed to by the Sanitary Officer and bis subor-

T, what are in mogt eases stagnant receptacls of

tho reeeive the raiy Water and cong
above named, anq it is onl
that they apo thoroughly
to be a NUisance,
The very small elovation
only, and one and a half fee

violent tropical storms a inatt

uct it to one op other

of the outlots
Y on such oceasions ay g heavy <torm
secoured out, and for a brief period cease

Riin Water,

of a lm'ge

Portion of Mzuh‘;s
b less ag )

high wat
°r of some difficylt
Flooding of the lower parts of the

above the mean sea level, G to § fupt

ey renders the dischmge of the suddey and

Y.

el bown is noy uncommon, whicl, it would be finpossible
Floods. Cumirely o provent, eye if an expensive system of unilerground
‘ culverts he brovided for ¢hq purpose, .

Very early inmy enquiry T wag Jeq to determine the je
iston fop
tanee
e

‘ seheme any 1oy
Reas or g Story
wﬂ.&i»ons for excluding Storm | hn‘ge aud ] © dis
: the way of ungq
ans of the towny t, execy
An additional reason for
making any provision whie
periods of storm,

cessity for omitting from the
storm water,  Tle aven, of the town is «,
8 80 great, that uny attempt to de
'ground sewers would L
te, as Jjudged by the

al with ii in
ave entailed wy o
Assessment v

. :’QPL‘”\"‘
quite beyond the me al1c of tho Tuonpscs
ises from the impossibilif)‘ of
wenienee of flogd during the

excludjy,

8 the storm water ar
L shalt enti

rely remove the ineor

The utmost that could he in any reasonable cost, w
sewers to remove one quarter inel, of raip fall per
one inch falling not unfrequently ip, that, period, it
would be flooded, and the bene

fit woulq then he co
of the flood water when the storm hay subsided,

Whether this would warrant the increused expenditarg iy mﬁttor for
Le an undoubted advantage ing such an arrangement iy y,
drains would entively disappear ; footpatls forming margiy
surface water into the nearest, entrance grating, would a4 ?rr
bedestrian Dassengery .

Constractivg of
amount is exceeded,
1such oceasions that the streets
€ somewhat 1oy, rapid removal

vuld Le tho
hour ; ag howevep thiy
is evident, oy
nfined to th

question 5 thers would
any ways; the old supf
al channel fy condue
eatly to the

nen
streets, and the segregation of tlie

appearance of {le
b would facilitate tr
safety 3 but it would be g surface Improvement, '

fter o)) raflie and personal
atter all, not actually peqys
. . . : utred for the removal
of filth, and T have, therefore, in consideration of the greator COos 1 cmova
> . o
exclude the surface drainage.

The covering in of the resent surface gpg; '
} itl:) would be 'ue - 1 e be & Shet opy
Side Drains not to be covered, “ocomplished at a

double that amount for ty, sid

ting the

¥ three times, decideq to .

A

.
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USRI TR . -
$o m b g (i St =
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- : 'I i de the cost (about 5 lakhs of
there are 125 mile of streat to Le sewered, 1 have omitted to incln h (1 - :
here ¢ Z e ti (LL‘(; because it is a surface improvement., one to be dealt with after the
s) fr the estimate, g
Rupe&) from

e ) I g v' d fOI‘.
ing d a.illaﬂe arl‘a,no('elilellts are pro lde
more ])l' SS1T > >

p ’ < y d .
Tr y me tS ma

0Se ()f conve ing awa the s m v a.tel‘, tl)dt llnpl 191 ¢ made
b ‘ t()] v ove b

Sole pll =]

; is e sewer, which occupies

i let for the present drainage of Black Town is a IMDUZ: ron, Which ocoupies

The principal onte ite of a former nullah, in what are now Ump O A e

tgﬁ’:]::r(;ets, and a portion of Popham’s Broz;;lWa’)lro,r tho h ends of the

. i 1 se'tsthe northernmost near Old- Jail Streefl :z;,l ) 1‘1?1 o

sewer are carried 0 1h7 e‘ajr the Fort. Intothisseweris pourefl a L ehover oo ot

Town, the southern one :d its 126 thousand inhabitants, here ]ft s ag ez of the £, bat

thirds of Black TOWT%Z are opened, with doubtless a very nece‘ssax;zr e ;,t with sapeslative
night when bOt:lo(;'u:fl:isance which is spoken of by those who are exp

with an amoun

Black Town Sewer.

' i i}, a
i ised, for lessening the evil,
e e it the. cann beferiddev;::i,ant abomination without
" b i e s i
Various exp . to permit the escape o . :
s ; some years since a
en erected to p . pe T
S t;;t?d Kellie’s Column remains to 111dxcatet§1141tn:) pen }E)e oo years shnee
i ) ! ind e .
result ; what is now Cl to pump out the sewage, but it did no remove tho Duissuce s il more
. ; o
windmill wus erect‘e oine has been erected for the same purpo ® s o e
recently a Steam 1Llnbed at my disposal show that for many year bfl a. l;me e s e
. ac . .'
the variows AP D this monster nuisance, but in the abser]lce1 og neverobeen e
been made 10 TN ith the whole guestion, the desired result has
. N ‘ K
dealing w1 o © desired res |
scheme for ewe: is now as famous for its pot y: O tto the S, the semain
o | 's dischar, j
Black Town reral smaller sewer arge i . ¢ remain-
Se:,-en f Black Town is drained into Cochraqe s Ca;x . ,t ik
i rtion o . » Canl,
A : both are the subject of loud comp
ith the River Cooum ; ‘and bo
16 wi
municates hot Ve s
Clom who reside within their influence.
those

disgust.
ve: tilating shaft ha

isti ‘ers.
Other existing Sew :

.. o
et torm water falling on the 27
3y far the largest portion of s ; llin -
il PZf ft',‘fhre Munici;al area finds its way into the River Coou
mide:bout one-half the drainage in the dry season.
an

The Cooum River.

"ebr October, including
is River to the Sea is usually closed from I*eb;:ianrz :gout e th:
ot somon. Olf) th.ls tlljis period he ot dnk':lfcl?rack?sh water, and produces
‘ unng hius becomes mixed wi
the hot season. e matter thus

wn. O n its vicinitv.
: 1 atmosphere in its vicinity
fuid filth of the T ;i;mive smell and a more or less malarious p

snevitable result, an ofiens
the inevitab

w - bout low water
w in thi 1 falls gradually to a \
ater in this shallo poo y to sbout low water
Moreover the levell of :h;’urf;pe of seething mud highly charged w1t}1 ecomposing

d a larg 2 ' :
level of the Sea, an

i the sun. inary any of the evils which
exposed to the action f)f istake to attribute to the great luminary t:‘lffy sod.- Where £lth
Tt is however quite & mis ‘llt his active influence is ever exeflted t;n ga]ox.iﬁc rayé is to
) resulit; . as the ¢ ¥ 3
cal as we ) i
ifying influence of the Sun. exists the effect of the chemi tent of the poisonS resultmg from
e of the atmosphere ; and the most pote
" "
e the purity o

P! o1mo v . ] t i Ha l -+, th - o k]
f] h T Se ()I 133 ¢ llt stagnan dlal]ls atld dltlhes y -
]L are found m tllo. ) 5 tl wiere e seiaom

decomposing S ing table of death-
or never penetrate, d Municipal Report is for 1871-2, which gives the following table
‘ . ished Mu ‘
The last publis

rate in the Great Cities of India.

o

Madras «es 334 per mille.

Madras... 33

Bombay... ;?z:;)

Calcutta... 7 |
Lahore... e

Nagpore... . P

De]hi..; ‘ e

Agra... . . o

Lucknow... e 2

4

! ce drai all be kept for the
bable that when, as I propose, these surface drains sha P
It is however proba :

~Ey
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" between the

6

to its proximity to the Sea, and the Puritying influences of tue
tanding al] this, itg mortality amounted to
per cent. of this wagq due to Zymotic diseases, and there were thus 5,290
more deaths than should haye been, had ne sanitary evilg existed within jtg boundaries.

The death rate for Madras, obtaineq from ¢
four years is ;— )

Madras owes wmuch

Sea breeze ; but notwithg
thousand, while 40

he Sanitary Commissioner’s office, for the past

. 2896
82 3526
sy o 367
1874 .. 371
' The drainage of o4},ep Portions of the Tywy area, Chintadripett, Komlagvarar Covil, and
Present drainage, Pudapauk, drain intg t}e Cooum,
Triplicane hag two outlets to the
potent,

Sea, similar o the Cooum, much
Milapore and S, Thomg hy
‘for about ten months of the
than the larger river,

decomposing matter

smaller Lut even more
. .
Ve another, the

. se three smal) Rivers are shut oft from the Sea
year, for they aye sooner closed by t
and the stagnant, Pooals t}

he ghifting sana ab the shore,
. . 12y form are gyep more strongly impregnated with
Causing ap msufferalle Nuisance,
: Beach Rogg

lation, ig a
and a half y,
eVening breege from

Beach Road,

» Which ig the evening resort of the European popu-
ne yog extendip

g uninterrupted]y a distance of four

iles from Old Jail Strect 1 o 1o 3
Here the ¢oq) il Strect o St. Thomd

won for it the term of ¢ Doctor’

How thoroughly -
climate, every

[
the Sea in itg curativ

an ."V.(‘l‘()l'af .] (54 1 ence hﬂs
3}

" -enjoyable i thig SVening
one will be ready to admit ; e

it hag difvi lition, it must be
diciougly, A drive along 45 : tying eondition,

’ 18 41 mileg o . . at
intervals of one mile from {0 st:minb 41 miley i ot altogethor pleasant op enjoyable ; a

44 p()int at Ol(l J 1 Sewer {llN)l”i"“ t'; are
fthe Bl.]cl, r[, - all Street the se tion
Very Oﬁ.ellsive Wheﬂ itr

S Communicagion vy oo, 1St passed, then the Cooum which Lecomes

f half a i \eation wit), the Seq js cut off Ly the < pyr Then at intervals
ot hall a mile, eopg the threg Smalley y o '
experience, mogt, offe

ch ¢ or +hi i '
sive, Mnels or Poylg which are alwayy, according to my
Six stinks « 4)) g i
valled in Indiay stations, ng 4 pl:;cem 1}51‘31 colnipletely mar what would otherwise be almost unti-
- 5 as O healthfy, exereis i

. ] ' “ETeIse and recreation,
It i3 quite evident, think, ¢4 the condition of tl
. - ie
B Rell:l}o;:'ald(lf the Duisance in by keepmg °ben the Cé)llllllu
eac, 0ad.

Y of water

drive, anq its ameliorating effuct on the Indian
this very mo

felt. The two outlets ¢

Cooum woulq Le ixmncnsoly improved
nication with the Sea, s

out,—ey

0 as to admit a
' the dra; ithevery flood tide, and thereby dilnte—and
o -
entually ang entirely l'emovergfe \v_orks I now have the hongr to pr
The three smalley

‘opose be earried
streamg above

8 entively giy
Pinion e,
Cooum
tall ¢

ard fop

now flows ingg them ;

8 from ity pre
Iamof ¢

allufled to will only be improved w
erted ingq other chanpgly for disposal.
be Ly, little Qifge

a at 1] Periods of ulty in kee[{ing open the communicaoioo‘
est Conditiog ; o the year; 304 if thiy ean Le dung, the River
t0 Goyp: or re 2 the surface drainage. I lnu'l the

CMment 4 4y, andum on this subject, which will be

hen the sewage which
will then b g
honor to forw Sllbmission

ceivip
his Report,

emor.
Principles of tl I may n i i operati

Sehorncly '® DProposeq of the sch); N ow 1genemlly describe the Principles and operation

¢ which T have the 1y i ol

‘ o . the approva

o Government. T sl for .

d to Tengye '

The fluiq filthy p

Itis intenge
st

voceeding g,
eeeding fron, houses ang manufactiyies -
>

.

y

13,215 persons or 334 per

.

—~
’
.

i '\' ta the

! i e soil near
heae it i~ fuuln] in th

iic ne1e

s L84 !RLLQ W
T those foca
‘ O ater, front
\))ll’_ '1 hl? H'\ll_,\l)lk watt ) |
H".ruc"', . Sne and slops of
t t,hL' lu)pulatluu. e
3)“’ The exercta o

I}le i If & } < [0 (l o “dt
¢ o 1 b{lthln,
l) i *( ()Lln., ang
ui( i ¢) E

i ater.
.od in TUDNING Wi
all kinds that can be removed in ¥ °

N 3. v i t&nces
no S ¥ LY l)()n COW «( ung or any = Ohd SubS
l £ () 1 1 S
i S 311CS ) € <
d‘) S t chludb as

. (W4 cart?i
: . Conservancsy
which should be removed by the

t W 1
Y r the ater supp
i ¢ i re resentod b} .
fluid ﬁlth or ‘house dmmab p , Yy
i i ud s
h ‘lll‘mtxt of this flu

-ed by the sew he populs-
1d be remove ad of the P
’ med its various uses should s 20 gallons per he
which after having pcrft;l!;l ¢ assumed that the supp
poses lation, I hav
purposes of caleu

1d extend ; these are given
'k shou
L¢ work st
gt osed the
e 15 prop
HAS \hl(h 1t
i idine 1 livisions to v

tion residing in the ¢

13
in a tabular form at page 2.

head
. . gallons per
giving 40 & ired,
. id to be cap&ble 0-(: a' ot ]1kely to be requir

¢ Iy to Madras 1s sa wantity I think n
The new source of supp

iods of drought.

0 (44 ) p < [¢
t« tll Cr\tllero \ll ’LthIl, a 1

: a Sai 'S'filc
M r()VIdES 1t
Thc New ‘v:l!,l‘!' sll] I\‘}'- })utd “‘hlc.h l)

{ory reserve for pex

st Vimited tothiSin
. it is limite y
[ d S T hea'd’ ! . 3 ~ect from the
- .. said to be about 7 galll)zzioge houses supplied dir
The presen cousumptlo"t l:,x:o‘sent but a small num
N a p O 'y
consequence of there being,

o * d
- < V ¢ ¥ ectr ons

arge 15 F) [0} A+
ra ¢h o ma e oIl 1 h“] "u]"!)el‘ ()’ conn 1 are a”

OSSUTC: nections
serease of pr e for oo
due dacr lication .
i rect, 0 as to prevent any un ipes extend, the app ense of laying on
m each street, so as s 4o which thie pipe T lica
1 fow streets to W p
In the comparatively

1 i1 are SO
b bout 1pcuUIT 100 houses
;itation a o about
TS > no hesit alities;
appears to be b ose favore dloc b
are numerous ; and there aj ihe owners i :
i ises DY
the water to their prem b

connected.

9 t
c fOuntmlh, an'.l CaIT the Wate] 0

i unt is
ate amo
. the publi the acareg
-esort to hen ag
1 le, however, generally YERE © L coen vl
The people, however, this is, W ’
Jabor this
i . great &
their houses; how g

- N . - ‘ t
Q=1 was 397,532 &
in 1871, was 083 ¥
. ast Census, 1m N s ;
considered, at the time of LhestIISG ot " Cmn.? s
( > head th e
e gallon per h vumgeq.se jen e per he?i
e ‘i as to be carried to th
14 /

. ion of Madras

The total populatior the rate of on ¢ the fountains apart 21
istance of the . is carrl

tho distanc “‘gh‘f Sl of which

Quantity of Water used.

1 t,he \id
] 1 listance
- aximum ¢ - ar]
. . Q1) the man 18 tons,
ist: nee 1s t]lCleOl ) 1 ’
o ts to no ICQS & quanhty thilll ~ 4
amounts to N

nt,
than at prese
ater boon

houses of the people.

(l
f( r
T 1e et

extende
a more
ced, by
v be redu
t of daily labor could
e nt means  jf this amoun
Limited by prese .

‘ jon have
i i y mption
i istribution. tordad const
e weans of TS ssary for an ehtbnld.eﬂy to a longer length
ipes Necess: fined chie
farger pij be con
L am informed that ol theeQui;ed would therefore
' 1 ow I e

id: whatisn

already heen laid;

of the smaller pipes.

. knowledge
3 asing know )
loubt, T think, that wwh;:!frpip: gystem ‘V;I surpose 0
' { N N . o ! . 3 .
theo ean he nof water, some’ eXthS“": oallons per head for the | ity which the
an abundiht Supply o he usual quantity of 20 & -1 is therefore the quan  the denomi-
as above stated, taken the v Load of £ho population is 1 el aes ' nder
(1% N & er hoe ve ane v Y ‘
tity of 20 gallons p a should remo
The quan drainage syste!

i ralnage.
» quantit . ouse dr =4
Provision for larger QU ¥ nation of Hi

in the Sewers.

£ the use, and value of
o

; {Llld I have,
1 be made £ calenlation.

en the
I t Letween
-t is gleates
4 hours, 1

e dai]y
. h If or 10 gations of th J
iform du ing the 2 8 gdn o !
I S tion i3 :l\O s howe c¢r, unt i |

i 10 ses

'r}ll- CONS ump

urs i an ) I tlle nol lll“c, and I lld ve aab.lllll(.‘d t/hdt one
01n
h() 1 ol 4 1 d 1

a3 us Ine six hours.
1 Iy is used during s1X h
<Slll, * ) -
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" equal to the cost of ¢

8

. *
The next item is the subsoil water ; this varies o

X { course with the various seasons, wet and
R ary, o y
Subsoil water. ¥t £ the year,

' It is greatest during the periodieal rains; but it
continues for g considerable period
with the character of the subsoil :

. after their cessation, varying
; while sand parts w
longer period.

ith it readily, clay retains it for a much
During the rainy season of ),

‘ ® year the quantity of sulsoi] ater i ras will pr
fully equal the amount of the water supply at 20 nﬂlﬁm )e,.sl(:; j er dn Madras wil probubly
will continue for a considerable ) . .

period nfter ] ad, and this, as I have explained,
10d atter the rains have ceased.  Under the head of subsoil
?:’atel, T propose therefor'e to provide for the removal of g quantity equal to the water supply,
20 gallons per head, flowing away “nifm‘mly during the 24 N
o 94

ours,
" " )
The last item to 1e received Ly the seweys is the i

. ] H

ght soil and excreta of the population,
Removal of exereta.

On this syhi -
s Dject author . :
Ject authorities are not agreed, and very divergent are

the opinions offered,

Various syy a :
Vi vio ystems have been 1, ought forwayrd and hav
the Liernitur, dry earth, ang charcoal systems—and o
¥31} f.l 1 1 3 - 1
been u.se(l' for obyv lating the nuisance of itg yepy,
the P“umple of the water carriage system iy g
sion of the subjeet T would call attention to th

her the night soil be admitted
to the sewers Ornot, the cost of the >
effected one single

R drainage system will not be

upee; the quant; . rod e

he sewers are comyet, pee; quantity to be thus remov ed is s0
petent to remove, that the small addition amounts

¢ found advocates, Among these ‘are
any other substances and metlods have
oval; while many are the objections urged to

ewers.  Without entering into any long discus-
e fact, that wlet}

By Sewera,

small compared with that t
practically to nothing,

ith the exception of the Liernituy

‘ System (which is gqj ;
Other plans, the population : (which is said o cost about £2

about three times the cost
wcirks.l am aboyt, ¢o Propose)
erial involye the cost of carri
I know, nog one o

per head of
of the entire drainage
all the various methods suggested'
£ 41 age and manual labor. Up to the
. the < ) X : !
8¢ 18 entailed op ) m has been successful in an economical point

. ¢ ¢ H .
the Iriage and tle substap, ommunity or company as the case may be, about
up to this time hag not, I ¢e with wl

believe, be iich it has been mixed ; Liernidur himself
the possibility of removing the ‘3{11)5\:0: ahlﬁ to show any financial results, though he has proved
© T Tihstance by big apparatus.
Sewage irrigation hus by § -
; A5 been f . .

Systemox;lzevfer‘al years gradu.ally ex.tendmg; by the water carriage

' Urther expense is required when the water and proper

Are available ; the handling of the substance is entirely

present time, as fay ag
of view; and an expen

Sewage Irrigation,

l‘itinarre wor
UnnNecessary 5 moreovey i Dasses :wa lt{.s
the limits of the Populated Yy a

Tl t “omposition can take place.
1e water capy; .
riage system will I ¢},

is available and abundang, 5 it
) 0

extendod throughoyy the towy,

: [T

my e 3 ‘

This not bemg the cage it is ¢o

Present
by water,

ink, e readily admitted to be the cheapest where water
should he 5, M

adras, if the pipes for its distribution are

0 Mugl, ¢, \ o R i
Gilieuity of romoyq] a‘]diti(ma,l expect that the native inhabitants w

Tuantity of 20 T,

ill earry an
or an addit

h per head (which would Le sufficient)
Night, o7] 'onal 3,548 tons of water daily for this purpose ; and the

¢ 2 v . = \
water supply, ho put.into tha Sowon Wil not ¢4 ANy great exteut, under the present state of the

: o Sewers,
I would, hoy )
» HOWever, urge ) :
® lat eVel‘ ‘ M A1y
Dusability of encoupagt inclineg toy Encouragement and facility be given to those w!xo ave
a0 of the Sewers, S most g; 240Dt this plan ; first, because it reduces the necessity for
* S(Tus
2

b .- MNuisapee. N ting occupation ; also because it reduces an me\'lltnb'lc
find its most profitalle > 4nd lastly, beeause by sewage irrigation T believe it will

employmeng 31, ¢
OB § s nf —_ ) . S e .
proper and legitimate use, n iney easing the productive power of the soil, which is its

Oce without any stoppage or detention, and is out of*
area beforg de ’
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. i distinct
‘ i ' licore cess, a separate and
ide in Bombay is known as the Ha _ bo.
T consider also tha? Whta‘;‘gf: for r}eyamoving excreta from the houses, 1s a leg,nt.una.te:3 :'?:l;i:
¢ ron i i itants who may arrang
; h those of .the inhabitan r
T e e consumption of water
nis&?;il. a ’ removal by the use of the sewers, and a larger : P
will entirely escape. N .
ts which I have made include the following separate and dlst(mct ar
The arrangements
Areinege First.—North of the Railway.
Drainage Divisions. Second.—Black Town.
Third.—The Fort. .h.
Fourth.—Pursewalkum, Egmore and Poodoope‘tta
Fifth.—Chintadripett.
Sixth.—Triplicane, and
Seventh.—St. Thomé.

i i ' in detail has not extended ; up
i ortion to which my scheme 1n 2il ha .
The frst of £heso 33 thiooagsl’iirlne the levels are not taken, but it will bl: tcoglp:;a}m:zli
harge of the work to do this,
Royapoorain. easy for any one who may ha.ve ch S aio of comreyiug fe
tending from the Sea Beach along Qld Jail S}:ree , sapablo of coniaying 1
Brick sewer o¥ ” antcity T have mentioned is provided. Thxs: sewer wd b0 ab onee'be avas
draimse (1111 ?h? ?ruthe Government buildings on the North side of, and adj ,
able for draining

et isl i iderable variation of surface ; there
: < ivision there is a considera .
Tn the second. of Diact T Otwn \?vlell defined ridges parallel to the Sea shore with the Street
bown ham’s Broadway in the valley between them ; the level
P o ais o ta' from 6 to 7 feet only above mean Sea level.
: 1 sev diacent parallel street 18 ; ‘ o
of this and sev eral aﬂ;]:cwesf is occupied by Salay, or Mint Street, and ﬁom this ridge the
ridge on 6 1 ’ '
d min'fxlc‘rz on the West side is into Cochrane’s Canal
rL o

m D ’ way is the larce

A U idson’s Str d a part of Popham’s Broadway is o
d Davidson’s Streets an par '

1011%’,' h ph;;zzlil;hizite of an old séream, and terminates at both ends in the sea.

sewer which occu

; rick sewer with a fall of 4 feet
’ it is intended to construct a Bric 4 L :
Along Popham’s Broadway 1’?115 ,?;wards 0Old Jail Street, where it . meets with anothelr
1])36’1: lm 1SZW01‘ for draining Royapooram, extending from North Beach
rick : S
TRoad along Old Jail Street.

it is sti tinued along Old Jail Street to

: i m’s Broadway, it is still con 8l ' S Jree to

From the ,]unGhOI,l aStt I:a?zhf:lonw which it is carried to Peddoo Naick’s Lane; here it leaves
y's Street, along

ay s g et
el defl; and is carried through Garden Land till it reaches Annapilly’s Stree
the public thoroughiare

: i e is a Wood Bazaar, and the Cobra
; it continues through Public Tand, on which there
thence 1 b

Tank to Wall Tax Road.

Drainage arrangements.

it joir i tion which it is proposed to place

t joins the Pumping Sta luc

i A S ace of oround at the foot of the Elephant Gate Bridge

Pumping Station. on the open st;; ) ;1 '

and close to the Canal. . o -

ly central t;) the arca to be drained, and 1}?5 adoption insures the bes

is point 1s near 4 ¢ 3 0 e enths.
.IT}I;I: igzllilation to the sewers, while it avoids excessive dep
avaia 3

i11 be drained into a Brick sewer
. . < Town, and the Fort, will : ;
The Southern portion O,f Bi{ﬁ: a(;oncv the Wall Tax Road, to the Hospital Gfate R(;ad(i a.t
O s o ;Bazaa.r Road; here the Brick sewer, which 15 laid a
Fort Drainag? far as Eve]unb

24 ipe1i ied into the Fort at an -
f 4 feet per mile terminates, and a 12-inch Pipe 1s carr
. 1ivation of 4 fee
au inclination _

inclinati in 625 it wi ible to place a valve
inclination of 11 - 1 of the water it will be possi .
. + Ditch below the level of | ater o
Crossing the hFOTI’l ]1?:;‘; lbeeof Iron) by which this Pipe can be flushed should occasion
. +h 1 wli v
in the Pipe (whic

requh'e.
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The Main Sewer is carried from the Pumping Station by a 3-fe
(ian::;{ph(nl under Cochrans's .0 Syphon under the Canal, through the People’s Park, to
Sydenham’s Road, at an inclination of 2 feet per mile.
Here it sends off a Branch through Choolay Bazaar Road for a distance of 1,350 feet. =~ ~~
kum D is then continued along Vijiavignaswarar Covil Street by a double
Pursewalkum  Division, 3 . . o
Drainage arrangements, 15-inch Pipe, at an inclin

ation of 1 in 700 up to Perambore Barracks
Road ; from thig point a single 15” Pipe proceeds along Vencatasa-
buthen Street, and a low swampy portion of land, which is called Oday, and conveys away
surface water in the wet season. ,
From this point it is carried along Condapah’s Moodel]
High Road at the same size and inclinat

noad. g ton.  Here it is yed
inclination is made 1 in 600 -

. : uced to 12" in diameter M‘"‘;
5 1t terminates at :

Venethetha Moodelly’s Strect.

é,
From the Choolay Bazaar Road the Main Sewer extends along
Syphon under River Cooum, h

Syden 4m’s Road to near Lawe’s Bridge over the Cooum River,

which is crosseq by an Iron Syphon 2 feet, in diameter, Jaid below
the bed of the stream into Chintadripettah; here it enters Iyab
Moodel}y’s Street which it traverses its whole length to the Waller’s
s,hort. distance through Nursingapoomm Parcherry, to the compound
r's Livery Stableg which it crosses diagonally, and enters Blacker’s
eeds to Wallajah Roagq. :

Chintadripettah. .

Road; it is then laid for a
occupied by Messrs, Taylo
Road, along which it proc

. Mount Road, : , From this point a branch 19" Pipe Sewer is laid along Mouns
Road at an elination of one in four hundred as far as Woods’ Road.
Triphicane. o The Brick Sewer i3 continued along Triplicane High Road, to
. : 18 Nabob’s Palace ; across the com d of which a 15” Pipe s

. - ; poun:
laid ﬂ{“’“gh.Chellapllhar Covil Street t, Pycroft’s Road, and terminating at Peter’s Road,
-where it receives the Sewage of Royapett, ’

In t-he Triplicane High Road, the Brick Sewer is continued to the crossing of Py crofts Road;
from this point it js extended ¢

i o Peters 5-inch Pipe. Another Branch Pj o is
Iaid towards the East in Pycrofps Road t?%?d by a 15-inch Pipe. pe is

] . encatarunga Pillay’s Street. The whole of these
main sewers except where of]

lerwise mentioned, have an inclination of 4 foet per

mile,
One other Branch remaing to be g

escribed ; this extends from Sydenham’s Road, along
Egmore, Poonama,llee Road’ to,the East side of the Seotch Chur

) hich 7 ch compound ;
) along which it jg carried to Jordan’s Road; it is then continued
;‘Iouglt;,}}'ll‘;j:ietthmnellé Icioal;d, to Pantheon Road; here the Brick sewer tel‘minates and a

ipe 12 eris carried ¢ ) s ., » AN
tion of 1 in 765. . rough Lang's Giarden Parcherry to Hamis Road, at an inclina-

Maia Sewers, From Jordan’s Road a 9’

Asylum Road ¢, Egmore, at an inclination of 1
' I have thus deseribed generally the position and particulars of size and inclination of the
main sewers; they are all adapted to the work they have t, do, and are sufficient for the
PUrpose; in most cases they are laid beloy ’

: . ¥ mean sea level ang will permanently receive
subsoil water, even when other portions of the

Pipe sewer is carried along Male

in 400.

. . ay
ystem during the dry season of tho year ™Y
cease to do so,
’ . . 0
e . . S"ltate n
. IN% especial arrangements for The conditions under which they are placed will neces
Flushing, -

.especial provision for flushing,

) o . . . 18 com 030(1
- Deposit in sewers chiefty consists of road sand—the material of which the road 1% COTP

s Yog o he
. .J vehicles; on t
Deposit in Sewers, when ground down by the action of wheeled

¥, High Road, into Pursewalkur~’

is washed into .
occurrence of the first shower of rain this road sand is W2

e vt et

it becomes necessary to assist its self cleansing action by a
pipes.

the main sewers which I have above described.

11

ccaut < rest it by ¢ - Pits, where the

less according to the precautions taken to arrest it by ¢ Gully Pb ,. ro the

- r@ O1 ICS g 0 ‘ i,

s we mo}bﬁ t received ; but however perfect the action of these pits mayd e in Dt' :

© povtic] : i led i Vers ; uny ns are tnus

Y W?}t ticles, a large quantity is carried into the sewers ;—many hundred to  are thy

' b . y i - < suaily

. he:l‘“'letr ILI e sew,ers of a town as large as Madras by a single shower, and expense is usually
vashed into th S ’ Ma
cntailed when its removal by hand, is necessary.

For this purpose the Brick sewers were only a f.'ew years ago genelially 'co:i:ru'cte-'l 0;
Brickwork, of a size to admit of the entrance of men for the purpose of cleansing them, an '
o ,f to the quantity of fluid filth they have to remove ; sewers were thus frequently
without rf; el:ngsr the work they had to do. It is now well known that the more concentrated
deii;:;) oaf"rbaiy given stream, the greater is its power to keep itself clear and free from

laposit ; this led to the adoption of the oval shaped sewers, where the invert is generally struck

i1l radius not exceeding that of a Pipe Sewer, hence the oval Brick Sewer combines both
Wil “ . ) .
advantages. ‘ ‘

The only legitimate argument for making a sewer large enough for a man to enter it is for
the purpose of making good the House connections,

But in the scheme which I now propose, it is intended to exclude the surface water, anl
this source of deposit material is at once got rid of, while of the household processes by which
sandy material is produced, probably that of scouring brass cooking utensils in thjs country
is the only one from which such deposit could oceur.

There is, however, every reason why the cleansing of the sewers should be provided for.
When Pipe Sewers are laid in sandy soil it is always necessary to thoroughly cleanse tliem of
the sand which unavoidably enters the pipes during the process of laying, especially if it happens
to be in wet and difficult ground. ‘

For the purpose of cleansing the Pipes, my practice has

Leen to lay them in straight lines,
and never on any

account to depart from this rule. At a distance
not exceeding 300 feet a “1nan hole’ is constr

extending from about 1 foot below the surface of ground, where it is covered by an Iron
- o

cover, to the depth of the sewer ; it is usually of oval from 3 §”
Man Hole. long by 2 feet in its greatest width ; it is sufficiently large for a man
to enter ; if the Pipe Sewer is clean he is able to see light at the other end, as a perfect circle;
if it be obstructed, a split bamboo with a small line attached can be forced through to the next
man hole, this is made to draw a light chain with a circular Iron Seraper made for the purpose.
If then there be any ‘quantity of water runping through the Pi
agitation caused by drawing the chain back and forward, it is speedi
down the Pipe to the next man hole.

Cleansing of Pipe Sewers,

ucted ; thisis a well

pe, by the help of the
ly removed and carried

All Pipe Sewers are thus easily cleansed if necessary. If the Pipes be properly laid and ail
entrauces to House drains trapped by Syphon traps, as they should be,

it becomes exceedingly
difficult to put anything into the sewers which will stop them.

As the same velocity can be obtained by a giv

Pipes or Brick Sewers may be Sewer, and if the pip
employed.

en quantiﬁy of luid in a pipe as in a Brick
e be of sufficient size to do the work required

of it, it is manifestly more desirable to put down the cheaper small
pipe, than an urmccessa,rily large Drick Sewer, and this principle

I’

In the afmugemcnt of the smaller Pipes the same principle has been followed, save that,
when the quantity of fluid to be passed through a pipe is very
Greater fall given to the small

better
. gradient, thus the smaller pipes have better falls than the larger

into which they discharze

has guided me in laying out

small,
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17 feet per mw;
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eve 24 v
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: 3501k of byt v 3 10 these
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i t for three parts ©

toi th Portland cemen : : ' e oot
The Fipe joints %2 m}?de e:;aininw one-fourth at the top is packed x:w};h\;r entmnfcje "
| e ?ered with concrete. This prevents rancs

e oy ot tities of sub-soil water topassin a

. gand but permits small quantities o sl
Subsoil Prasng® 23 e top of the pipe and thus the sub-soil drainag
sewers.

'S w al ; the
tel tertight, when they are 1aid, as
] make Brick sewer water-tight, y 68 ‘y
pOSSlblC tob ?eeé 111)Cen:;a.th the permanent. level of saturaltlon ; laosi:
v' l‘ s ) . ‘
;)ﬂ'lk ealle 80 porous that the water passes through them
ricks are f

]l t t aorT (:l[“\“ l ( I p o 1 W N i tel‘vals
] evel usu ] u an 1 ¥ 1 Al p1pe thror( h tl)e S1d ] ) bt

owever : oL ( 11 ¥ 01: ﬁ(;W s thiS termina,tes ina hunp of bxoken blleS on the
AP me >

‘ - 1S means also the sub-soil
f :0 t ¥ S 1;]. | "Oi]. ‘lter and excludes tl]e Sa,lld and by: thlS .
i ] Amits the Sub-s wa ;
()\th lde, 1t adlnl

It is well nigh 1m

Dy Brick sewers.

| | y ) S i i ay neces-
h‘qin““ ) : t owling ] semi—ﬂmd substance ﬁushmg ma be .
Ara k=2 ing to the intrusion Of some ) . o - , o
b b ek sary one cause Of thiS 1 have fOll]ld in sem cow-dung, lwl b.l cl
‘ ’ W LBQ‘PBYS thus endezwour to dlSPOSB Of, en they are un 8
the cow-K we Wh “1 b
to dly and sell ]t, in the wef seasoll.

Flushing.

. ient such
: temporary expedien
. a creat assistance. SOll'le s 50 05 b
Tor flushing the man-h:,l:;ig’f ‘S\\?a,b’ may be jammed in front 1oi'1 eti;ll?eflgggffdied Y
as d > ine - if the man ho
t the water from 6SCApIng i uiring to be
.preven_ « water main, and the stoppage of the line xe1 b: forced
om & nexghbourmademble body, 40 or 50 cubic feet, of water may

Use vf man holes.

fr :
er by a hose ¢
el suddenly removed, & cons

cleunsed # pipe and wash it oub completely

: - it i 1 to first lay &
through the tupated with wates, it is usua :
2 . werg in ground saturate . this
styucting Bricke S0 'Tc%ncrete o few inches below the level Oflthetsz“;i ,smalz
drain pipe 1 ’ i1 and it is pumped ou
tor from the subsoil, & ] .
uring CO% 0011;3 cts ﬂies:uig at intervals; this plan enablies t}le gons:;gc;ls:
ells ov . 3 14 otherwise be, 2L
b mol satisfactorily accomplished thm;::lcrﬁlide of proceeding. It also
of the PBrickwork to . ‘éf the drain pipe it is the most ectogf;lter to be 1aid on the surface of the
withstanding the co8 * enables the coating of Cemen ' d, is impervious to water; it pre-
inside of  Pricks which, if the cement be g00 s ves a smooth surface to the
Cement Plaster € 7 ,nct ‘ ’the'n* absorbing the sewage, and gives
vents

e ater.
p er be ep ree f] Om w t "
rlhl S.

1When con

D‘.a;nage of soﬂ d
gtruction.

seWers.

channel.

< 3% Brovi in the Estimate.
for the interior of the sewers 18 prov 1d.ed in
ster 10T
Cement Plas

.+ is usual to fill up the wells or sumps with (ioncretei z;‘:i
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CLiL £ . y
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Sewers.
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I have now gencrally described the pocis:
Positions and the action of th i i
e main and 'S
Pumping station, o e Towers
Gate Bridge,
Three main sewers, viz, from Royapooram ang north side of Bl
the south end of Black Town ang h
People’s Park, whi and t
Chinta.dripettah
a well 30 feet in diameter, at the Pumping Station, T
level of the sewers, and the inverts of thez i W
| - S¢ will e 8 feet be
. The work ye
follows ;
The total population living' on {
300,000 may be taken for caleulation,

ack Town,~ the second from
e Fort ; and the third from

drainage of Pursewaukum,
All these will be received into
ell will be sunk 10 feet below the
low mean sea level.

Main sewers connected with
Pump well,

. Engiue Power required.

ui
quired to. be done' by the Engine will Le ag

he drqi oy
med ares, will be (as per Table, page 2) 296,904

seand gy}
age 12,
then 300 .x 10 Ibs, x 42 o
and the lif; will bebanons =126,000 lbs,
, 195
\
630,000
1,134,009
126,000

——
2437000 2457,0000
| 55005 = 70 Horso oy,
When the works are fully ¢om let
e
required during 6 hours of the day, pleted the Working of

The maximum quantity of Jrqy

nminute per 1000 of the population, P -soil drainage may be taken at 42 gallons per

foot, l})s. per 'minute.

0 Hopga power effective, will be

This power must be supplementeq 1,
y one-half mo
re, or

agaregate.

For the present two Engines of g3 o
cost of these and the Engine House, &, b, © Power effective, wi

The & Coutain them is provi
1 Knoy
similar to tf;nes an(_l Pumps I Propose to
such improye " which in Caleutta have
Ments ag experience sineg their

. ded int
Description of Engine and
Pumps,

The principal feature of these combingy Enot €rection has sy .
. . 2 " gest,
cylinder, extending from a little above the in:il: f:v:?doi,e’;t“fu" setsted.

rom gal PUmps, s g Lo
culvert ; in this case it will be 20 feet Ligh, by 8 feet diamete
r,

he seyep, a lay
On this cylinder the Engines, and A fy,

o1, to the
. mes, carrying ¢ .
the vertical shaft and centrifugal pump djg ying the g,

¢ are suspendeq, HVing Wheel are gy,
The suction pipes extend from the bOttom‘ of this e¥lindey t(; 1 .
a

The Pump disc is formed of two circulay metal W level i, the

.. I‘lﬂ.tes‘ wi . bumy,
The two plates are kept apart by curved division piceg extelrﬂl-a Cireular jopq o el
the periphery of the dise, which is open. : ng fron ¢ Cire ?‘e centpe
u

T'he disc is attached to the end of the vertical shafy ab its lowe
ab the bottom of the vertical Iron cylinder. r

The Suction pipes, are 50 arranged a;s tt,o carry the sewage
which is made to revolve with great rapidity.

. : ' dl.\:(:

distance of 100 feet, supported on Serew

S e g T T YL L Dt e - RN AL e Y B T4

» . 15

This motion causes the sewage to be thrown out of the disc at its periphfery, as .if' co.n.tinu.es
to entelrl:xtnt(;l; circular hole at the centre, and with the force necessary to insure its rising in
thé Tron cylinder to the required height above the invert of the outfall culvert. The outlet

1

Pipe from the cylinder leaves it at a higher level, and thence the sewage flows to its outfall

i i higher than the top of the

~ se the top of the cylinder will be somewhat hig . p
{0 the presont ca3® ' eou?;lel culvert in Mint Street, and the connecting channel between
Iron outlet Pipe from Pumps: 0 (1] he an Iron Pipe 3 feet 6 inches in diameter, laid in Raw-

Street; up this Pipe the sewage will be forced into the outfall culvert by attaining a
manen Street; u ] g

sufficient height in the Pamp ¢y linder. . . ..
- | I have thus endeavoured to describe thé Pumping operation in

P it ¢ so arranged as to prevent any nuisance
Pumping operation will net  order to show that it can be g P y

be a nuisance. from arising.
be entirely closed from the outer atmospbere, but a flue will be con-
e

The Pump well will the Pump well will be thus ventilated and the gas

structed from it to the Boiler furnaces, |
consumed by the Engine furnaces. . ' -

n, air tight in their connection with the cyhflder, tl.xe top of the
i,t is evident therefore that the sewage is notin any way
and there can be no escape of gas and no

The suction Pipes are of Iro
eylinder is also closely covered ; o
exposed to the air during the process of Pumping,
nuisance. K ‘
ne of an air blowing cylinder will Iae attached to each Engi'ne a-nd
I::'on Pipes to convey compressed au: to tl.xe Pump well, this Pipe

Removal of silt from Pump terminates in an open perfomted Pxpe laid on the b?ttol{l of t..]he
well well. The use of thisisto agitate the sludge or semi ﬂuld. which
nm).r accumulate in the well, and mix it up with the more ﬁ'uld sewage, and so d%lute it as to
permit its being pumped away, thereby obviating all necessity for manual labor in cleansing
the well. : :

An apparatus consisti

This arrangement has been perfectly successful in Calcutta, where frequently a quantity
equal to 600 tons of solid in the form of road grit is disposed of in about 4 hours.

A culvert to convey water from the canal, when required for

Canal Water, the purpose, will be provided. :

The outlet Pipe from the Pumps will as above stated be 42 inches in diameter, of Cast
Tron, it will be laid along Rawmanen Street as far as Mint Street which occupies the ridge
of bigh ground above referred to Page 9. It is of such a level as to admit of a
. Brick culvert four feet nine inches high being laid beneat)
: the surface, with an inclination of five feet per mile ; ab its highest
point where the Iron Pipe from the Engines joins it, its invert is 10 feet over mean sea level

or 30 feet over datum. The total fall in the outfall ey
therefore be 10 feet, which is thus distributed,

Outfall Culvert.

Dimensions and Fall, Ivert will

3,170 feet 49" x 40 oval culvert fall 5 feet per mile
12,536, 370" x 4% ) » 2 feet per mile
3,866 , open excavation with wallin

” b1}

g at bottom 4 feet; fall 1 in 3,040.

Open excavation. The open excavation is carried through marke

t Gardens
waste land to the séa. » and

At the sca end a length of 200 feet of 59" x 50" oval brick culvert will be constructed
. . ‘

witlf. afu.rther length of 22 feet of stone masonry work in whic|
. ,t h ® Junction lengths of a 46 cast Tron pipe will be firm] l
gin of the sea.  This four feet six incl, Pipe will be continved into {] Y secured
Pile jetty work, O the sea fura

Sea end of outfall culvert.

“at the wmay

e kAdgee— 1 - R T DL L W o, TITOT



e T S

AL

A s IR TR

S e — =t

i
|

16-

. | 17
- * . ! .

| ’ : . ‘ : ‘ . g ave taken steps to enquire, as to
N At the end. of the Pipe a valve is arranged to cloge by a float ¢] . - : ; . o Tt has occurred to me, and I have tak . 1.] 3 o e 1 e, as
| 3 sea water entering the Pipe, while the sewage is allowed ¢ * Le object of this is ¢o prevent g : Laterite. the use of laterite Blocks fur this purpose in substitution for Brick

¢ . Db 5 & 0 e . . ’ . g

: 1s one foot above mean sea level, Stape ﬁeely . The level of the Pipe ¢ to be prtored with Cement on the inner surface of the sewers.

o ' : sewers, Ld

| The point el i { ‘ | .

N 2 hosen for the discharo . v . " : » L e \
- Ol Jail S°e of the Sewage into the seq is 9 miles to the nor] The questions to be solved are, can this material be cut with sufficient accuracy and to the
- asition of Outfall, tl atl Strect, there are no habitations near ‘md\ alone t] m;t ' Og ired qhape 2 TIf so will the cost be less than that of Brickwork ? I have very little doubt.

: he open excavation it . 5 & ong the line o required § : " . ks ar being eut of

: . SO VIS equally 1 rom ' rec} ; answered in the affrmative, some blocks are now being cut o

i population. qually removed from residences of the 1 : that all these questions may bfa o )

\ - . ’ . ‘ : the required shape, and the point may soon be se :

A 113 open portion of the outfall chann )

! : el e < . - . . . PR
- o course at some increase of peat bt T b co'm' (alal:so be made in the form of & Brick culvort ] | ‘ The next question, will Portland Cement adhere to the Latcerite

- ’ Ras] t » . ; T - . . P 3 >

§. , +" 05 an opon chueen, nsidered desiralle that it should he constructedq Cement Plister. blocks in the sewage ? this will take a longer time to answer, and I
o Use of Sewage. ’ annel, and every facility oiy 1 - ks should b ted and placed in one of the sewers to
§ : on the line to frieate thei 8 en to the market gardeners would propose that some of the Blocks should be cemente] p . 0

5 o U gardens wi . ' : i : der th irenmstances ; I wanl

® with the sewage ; e .. ement continues perfect under these ¢ 5
i é . doubt whatever of the result, . sewage; there is no ascertain if the adhe.smn ;i ;’Pe.c iry !
' . 1 no 118 mqu Y.
g T'he fertilizing value of sowac b advise the continuatio
¥ g age beng thus illustrateq it ’
18 tO b l « . ' .

i , e hop alists — . . - , s
B Land for Irrigation, may be found to take up the guestion of t] 1ed. t.hat-some capitalists Failing the use of laterite, concrete blocks may, I believe, be
't sewage of Madras, any of the wast l 1:3 utilization of the entire Concrete blocks. . employed with advantage, and almost equal economy.

; than S or 9 foet over mean sea level and within 4 oy @ land lying at a 1eve] not higher . .

§ N Tyeyry : . STQ 3 i M ' . 3 1 1 ick b 14

] be urigated with the sewage without furthey Pumping wnee of 5 or 6 wmiles of Madras may So muech of the material for these works requires to be of special form, if brick be uscd

;; ‘I S } some considerable time must elapse before a commencement can be
: 1] - s . . . . N
: There iy an enormous area of low land in the direction of i ‘l Special shape of material. made; the sewers require almost exclusively bevelled bricks; the

1 NI T . . . . H ’ . : . . . . .

; fertilized. Much of it would however, Tequire specia] o o ; ‘?he Canal which may thus be : holes wedge-formed bricks, and so on; all this will take time to prepave, but if laterite e
g not be too expensive an operation to exclug it TS or ity drainage, but even this will ' man ho'es o ; ‘holly avoided, as I am informed there is an abundance of mate-
. ® 148 use. > ; used this loss of time will be wholly avoided, i *

! Of all the various schemes which have 1, E rial within 12 miles of Madras and labor to cut it

: i : e been adopted for the {j 1 ’ ‘

' A, 1 disposal and utilizti - T : ; . ia according

a‘ Sewage Trvigation,best means Sewage, Irrigation is the one which hag 'xCCOid- d Utxlhlatl'on ot ! The drain pipes to be used should be of the best quality procurable; India according to

: of disposal. proved Temunerative, whicl, requires 1,1( 18 o my experience, o my experience though possessing the crude material has not at

. S no ipulat; ‘ - ; . . s
i 1 furing process, always expensive previ ntlafnlpulatmg O manufac- Drain pipes of stoneware. present produced pipes with the accuracy of shape required. The

i . readily applied. race farms | : 4 1005 0 use: g el ) ) . . . :

! B ' : Y dPI ed . Se‘f age f‘flms m the Relghbourhood of London ang th’ and which is mog best English Pipes leave little to be desired in this way ; not only must the pipe be good, but of

ntand axe vapidly inereasing with Promise of grea success He other large Towns fn en glzater importance is the accuracy of the workmanship required to lay them. Native

58, ev . . . .
! In England the one great difficulty 3 : ‘ : workmen when carefully instructed are quite competent to this; and the considerable quantity
} ° . 5 orow a ‘Ydlh the cost, of keeplng the land clear of weeds, whicl ; of concrete provided for in estimate on which to bed them will, I believe, prevent sinkage and
5 . s as rapidiy as th " . . . > WIICH B .
X fis th Irvieation i . 4 € Cro 5 1 v : . ’ § .
)'nlziaﬁdty with Trrigation in farming. Tn Tndin o Ps, tlhls 18 a serious dlfﬁculty in sewg v i insure permanent and good lines. o
Setit ‘ever, where crops o al v ! =" . e . .
) tobacco, corn, garden ve"et’ables and lthef equal value, Sugar-cane, § Probably most important to the eflicient action of any drainage scheme is the House
: 1y , orasse - ; . ' : ¢ ’ o :
influence most luxuriantly, the cost of manua Iabor iz CIIGEIP"Ln('{ N S :5;’3 Srow under its . Drainage. This is usually left to ordinary workmen who may or may
. ¢ e gre i : : . : .. . . s s
Having had the managemont & 1 ’ great difficulty disappears. House drainage. not have the requisite skill and experience. The unanimous opinion
8 i or as i i : : . . . :
great confidence on this quec;tion It is to g Of o sl sevage farm, T can speak with ; of all Sanitary Engineers I have met with, and it is decidedly my own also, is that none but men
- k . 5 oo \ . PP . i ¢ ) . . . . . .
veulized by the Municipality oub of sewes much to expett that any profit can Le Immediate] t who are experienced in the work should be permitted to touch it; this of course necessitates the

IS SUVAge operations of this ki arely . ‘ ) k - now ;

e _ A | nd, by ) A "pose ; : : work can be known, and az
experience has been‘ obtained there can be no doubt whatevey that ) k_mt after tlie requisite E employment of a department for the purpose ; where every man’s - o b id any
ably employed, and the necessity for dischayaipe the sov ab capital may thyg be profie : failure traced to its proper source ; where work must Le at once covered up and remain unseen,

. sewagre, oy h - it- . . . . . .
. seq, be avoided. e 5% except on rare occasions iyt the it is too great a temptation for irresponsible and often very ignorant men, to scamp it.
: ' Such is a gencral view of the Drainage scheme I Propose for coned E It'may, and generally does happen, that on completing a House Drain Pipe a Iength is
i Material, T may now add 4 o idog usideration of Governnent, ' required to fill up an interval, not exactly 2 feet (the manufactures’
< as Ul]. ) : . 3. o » . . . . .
. I Lave throughout spoken of Brick sewers and the est the subject of material { 1 DB".‘;}S Workmanship in House length) and another of the required length is not procurable ; it is
. . estimy . . . rains. il J s is ths ok ipe is
1 of a very superior kind; but the Bricks I have A Ix 1te bas been made for Brick.work ) . . material impossible to cut, the consequence is that a broken pipe is
J work, though well shaped, and burned they are t bm ladras are not well sujteq to, thi i i put in and an open joint is left, through which the s-vage can escape and saturate the surround-
) A 3 d 00 g SC,rbent_ X E 1S % . . e . P’
X . i . . ¢ [ . 3 N AUSE & 16 pipe.
are made is not good, and I have included in the Stimat ’t hﬂle material of which thev - ‘ ! ing soil; and which may also admit the earth and cause a stoppage in the pip
-1 y ] L - J e oy . . Lllate < s, - s . .
W 1.th cement, if this is properly done 1615 like a coatip of & cost of ingide plastering : ‘ ' | which the effict £a St Pive House Draix
objection of absorption. o 01 smooth stone, ang wi remove the a ] There are innumerable ways in w e t.le etheiency o & Stone-ware Lipe ose Sratn can
” : : be impaired in its efficiency without actually failing ; the result
Comarate , I have also provided . : 3 The cause of Sickness. may be, and often is sickness in the household; and from such
JSooncree, . ; e . . " . ’ - ey 3 2 3
the Brick Sewers gre t 1: r 2 large quantity of concrete in whick, | i causcs the bad workmanship of incompetent workmen House Drainage as a system is actually
oy 1 [T B . . - i ‘ . v .y 3
X streugthen them, but it involves consideral], xp 0 be embedded, this will very materially i : in some cases condemned as an evil rather than a good; every one who has experience in the
ense. ' Y . o
e i .
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subject will be able to confirm what I I

aVe now stated, and as to the gener:
work done by persons without the nec

al inefficiency of the
essary especial experience,

I have spent many years in endeay
but I entertain serious apprehensions th

siderably diminished by the free trade’ j

ouring to perfect the scheme of drainage in Calcutt:
at the good which has been done will be very cou-
n House Drainage which has been encouraged, notwith-
ommend this subject to the
g the rules and regulations under

House Drainage should be

vils woulq
executed by the Department, be ay

only construct, 1,
at the expense ¢

oided by a responsble department

ut give necessary attention to the
f the owners,

All these ¢
who should not
working and maintenance of the drainage,

I am of opinion also thag every facility should 1,

£ the . e given for the economical construection

Cost of House Drainage op- :} ¢house drains, Tpe mass of the People who Lave to pay for
ressive to the poor class of 1€Mm are noor 3 .
pressive P Poor and can i| afford to do 80, the order to expend 40 or

0.0 Rupees is to them'a serigug difficulty, usually they are desirous
€ Improvement, byt Oppose it rat

her than have to pay for it.

of having the benefit, of t},

certain number of years,

Thus for a loan of Rupees 100 with

Interest at 5 .
ments would be Rupees 5-13 to pay off pr 9 per cent, for 5

. ears, the quarterly pay-
ncipal angd § years, the qu yr

nterest in thyt period.

arried out in this way ;
. the Government the desirability of such an

© a3 will enah), the M unicipality to undertake the work of private
L as the worl may cost, and obtain re-payment in the form of
Private Tmprovement Rates, pr.lva,te ImPI'OVement Rates collected in the ordinary way Quarterly
Wwith the othey Taxes, ’

The actual cost of Private Drainage of Premi

arrangement, 5
width of the R,

ses is of course dependant op their size

oy . . “~y
nd position ; it is also dependant Somewhat on the
Oud,

Cost of House Drainage.

4 inch Stone-ware

. RS, A, p,

ch 8 P1pes cost, landed Madras, per foot - - -0 4

Laying in the ordinary way with Concrete - - - 0 v
' - - 6 0

e

. Total per foot - 010 ¢
For a small house the length required

_
: ay be assum
Cost, of connecting House Dy

N ed as 50 ft, 5 1
an with Public Seyer . ©l04s g

1 470
One Syphon Trap fixed - - . = 3 00
) - - 3 80

Total g, 37 12 0

-

Shcjuld asimple Privy inlet be added Without additiona) Pipe, the costwillbe §- 4 0
' . ’ 1l be : .

e ettt

JotalRs 46 0 0
This would be exclusive of the €05t of cutting g

Iis and Tepairing Brickwork disturbed.

*
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i ith rer can be in some degrer
f connecting the house drains with the street s'ew er o gew:r :
The one item of €0 1-ed:ce(1 hy putting in the Junction piece when the Pipe €
2

it wi ¢ the
. c3. iphs nerally, it will not only reduce
House connections. ]ald; if this pla,n be a.dopted generaily,

t it O it will obviate the risk of
lencth of Pipe (which must be broken to get it out) but it w
«ost by a length ©

i < i roidable ; moreover, there
isturbance to the pipe line which to some extent is unavo . be, moveove ,phceq
sturbance LOE aces,

dumago and &1 ul ( the cost of the connection is double what it would o oo Places,
aces where ’ nnection is ma
are some places dine bencfit to the house connected, as when the co
i rresponding
without any corr

a 9 or 12 inch pipe, in place of 6 inch.

i d that the Junction Pipe for every
s Jarabi 11 the circumstances, I recommen ; . e
In com;:ldf&tll;::’ 0ifnaas the street sewer is laid, and I bave included in my Estimate
e : ;
hou;i:}:g? of Rs. 43,055 for this purpose.
an .

: ‘ ition ¢ ins, it is necessary that a Plan should be
For efficient vecord of the;?i?ﬁ };feg?;zed?;;izsz :;, a scale 0?7 20 feet to the inch; at
| Elx?s scale the position of drain ;}nd water pilpes, i:(;l, ca,nre‘trxsi::;
. each house-owner should be called on to furnish such a plan I;) his 0'jp o th;}
curately1 Sl,;o‘;gr,oit the drain age, or pay the cost of it as a part of the House Drainage
on which to

Munieipality.

ina ans.
House Drainage Plan

- d filled in with the buildings,

Plan should then be corrected, and !
The 100 feet Reveﬂufvmglnare now entirely omitted ; if this be do.ne, att any time W.hen
examination of the House Drain may be required it will be possible

to ascertain its exact position.

Revenue Tlan,

. . . ' . “ a 1 vy } ] q. . }Io}l‘, )
’ A (:i, | 'S the I\Iunl(}l[)ahty tO supervise ail a i ions to s
The emp0“ er dltlo]ls an a i £1a

Drains.

H its dralnac
f the houses in every street should thus precede the executxox; oflxt: dx:‘mmice,
v ! - s i : rmined.
The su1;O ey o h means the exact position of the connection can be correctly dete n
s such mea :
as it is only by

nmi ‘hen ar i House drains,
: tant matter must be borne in mind when arranging the Hous
importan
One other 1mpo

As the system is not intended for surface water, the inlets to
T.evel of inlets to sewers.

rain and flood water.

1 he Town, are raised two or three feet
ially in the lower parts of the ) ed two or
Most of the houscs f; }’Zi:?nl{t be so raised to 30 feet above datum it will exclude ﬁoo;i
above the road level. be raised a few inches at least above the geueral level'of the colmipmfnk«) R
ater; bub it mlust allsoce ille;‘e it may be fixed, to exclude Rain water; and it must always be
backyard, or other pla ‘ .
subje}(r:t to inspection by the proper officers

i inlets rains be trapped by a Syphon
: 4 that all inlets to House Drains . '
It should aho be r‘-:%:‘i mc:zmrded i)y an iron grating, and in the open air; should any
Pi (T: , (Tmin from an upper apar'trnent or interior of Fhe house be
; 1t 'shoulI:l not be .connected with the interior. Its continuity should be
prosg todtilzl}i g::f)ci be discharged a few inches above the grating.
hroken, an

All inlets to be trapped.

t apply where privy or water closet conneetions are required, these apartments
H S not a . . renti .
Th{:; dc:sz(:::nt tI())Pa,{l outside wall in all cases and freely ventilated
should be & :

P ‘ " w ts should be carried to the highest level the house
il Pipe in the case of water closets shoul ,
The soil Fipe 1n h

admits of, and open qt the top.

ises are laree and several branch drains are constructed, it is desirable to
eI ISk« .. . " rer.
erre t?letop:me Pipe and construct a trap in its length befm‘e it entérs the sewer
collect them in

g,

i anged as to exclude
the House Drains must in every case be so arranged a |

-
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As T have before mentioned Page (4) the surface ch

annels will be left open as
. this leads to a difficulty which it is mo

. at present,
st desirable should be thoroughly understood.

Were these surface channels destroyed, filleq
Houses in any way,
connect their houges

discharged upon the R,
created and speedily suppressed by the operation

up, or covered and cut off frow the
then the house owners would be compelled to
with the new sewers, or the filth would be

oad surface, an intolerable nuis
of the Law,

Necessity for eompleting the
House drainage,

ance would Le

Where however the surface drains ave Jeft
allow matters to remain as they are, without
there would of course be no departure from th
of frequent occurrence to render the entive wor

as at, present, and house owners are conteut tg
connecting their houses with the new sewers,

& usual state of things, and this has only to Le
k useless,

I would therefore strongly urge on the Go
portion is taken in hand completely, rathey th

public sewers while the equally important, House. Drains are left to the deeision of the owners,

The result of this would undoubtedly be, in most eases, that when ap expenso varying say
trom 10 to 100 Rupees has to be incurred, they >

will generall see reason why matters should
remain as they are and the expense be avoided. = K y oS showld

vernment the iy

portance of doing whatever
an that an expen

se should be incurred for the

I would venture to advise, that in the event of Governmen
should be executed in separate and distinet portions ;
towards completion before another is undertaken,
to Black Town and the Fort; the greatest existing
the most benefit derived from the

b adopting the scheme that it
and each should be well advanced
The first work I think should be confinedq

G I}uisance would be removed, and I believe,
: ' X expenditure of a given sum, The construction of the Pump-
ing Station, and the outfall sewer, should be simultaneous with that of the Street s

. . . ewers., I
believe that this could be completed within three years; and the remainine portion could then
be taken up in Divisions as considered most desirable, SR

The total estimate for Black Town and the Fo

1t is Rupees, 7,07.109
The Pumping Station v

"ee sy LT PYy 1,62,374‘
Outfall complete .., s 271451
————

. ' 11,40,934

Add for Contingences and Engineering 15 percent. ,, 171139

———

Total Rupees... 13,12,073

STATEMENT

USRS WY WP

T L b O MRS T lamnas SA T 3 AP

e
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Ny orks in the various Divisions
‘ t of Quantities and Cost of the Drainage works in #
tatenent o 28
Hademe / of Muadras.

| Purse- ipli- Total of
T Back d walkum Ch_inta-— cgrgpalnd Mgr ]:" each de-
5 TOX- own'an and drfpett. Royapett.| POF¢ seription,
DESCRIPT Fort. s oyap
Quantity.
: e Feet | 249,578 [127,875 {33,470 99,743 | 37,477} 548,143
¢t B 23,375 1 11,440 60l 15,955 | 4,820] 56,350
v 2,440 920 5,940 8,400
21: DO- ....................... 9 )
o » 1,000 5,315 9,170 15,985
15" DO- ................ 3 ‘)60
3,260 2
15" Do. double..... oo . ‘ h
" ..... No. 823 536 | 114 435 178 2,086
1t HOLESe s« v v e eneeenne e . :
e C e 426 270 60 209 90 1,050.
v xntilatol’s ......................... . ] '
L 1 e » 285 64 29 59 12 449
Lamp Jloles.. cunvvvvoerivnananes : | | -
Pi necting House Drainage...... Feet | 11,209 5,691 { 1,885 G,6OQ 3,203| 28,
? 13 g ] i
o 1 1,401 632 50, 1,100 | 1,068 4,251
...... " ,
9" Do. do. : |
5 5 965 2 805 25,020
1 S‘ or, 3' 6" % 2 4" of 2 Rings. ... Feet | 13,215 4,035 | 4,965 2,803 5
Brick Sewer, . N o
Do 36" x 24"0f3 do. .... 1,350 ,
4 x 28" 0of3 do, .... 5 8,260 3,525 11,785
Do. - ’
75 1,875
D 5 x34"of3 do. ... 1,675
0. ‘
6
....... No. 2 4
Bell-mouth oo vvovrveianevenos ;
cee s 4 4 1 3 ..
Side ENtFance. « «vvoveetonennersens |
Man HoleS. . v covevroererensarrocaesns » 25 22 10 6 .. 63
an Holes.. ..o vovevns ’ : |
veee 25 22 10 6 .. 03
Ventilators.. ... .. SRR

The total cost of each Division and work as given in the detailed Estimate is as follows i—
1e total co:

Black Town and Fort - -
Pursewalkum and Egmore
- Chintadripett - - -
Triplicane and Royapett - -

Rupees 7,07,109
. 412,568
. 106007
. 268273

Mylapore - ' - - - » ?.4,15)-7
Out-fall complete - - - ” 2,71,451
Pumping station . - - - " 1,62 ,:'37?
Syplions - - - -, 19,753

Total Rupees...20,41,73+
Engineering and Contingencies at 15 per cent.  3,06,266

Grand Total Rupees...23,48,000

e
O~

[ S
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he Engine Will give g5 Per cent,

Y
99 ) ' o
- M 3 i
. t will be & ;
‘ . ) ally earried ou :
The working expongas of the scheme | have proposed when fally : 5
follows ., |
‘ %
Excixg EstAruismuest, m i
ensem, :
1 Superintendent at - - Rupees 3\)?) pclro" :
. - i ) - 10 < '
" L Asgistang wo. L " 60 do.
3 Engine Men  at 94 Ry . ° : 14 do.
12 Firemen at 19 » - - - - 36 do.
6 Coal mep a6 - - 3G do.
6 Coolieg A6, L )
. Total per mensem...076
Fue)
day.
Working one Engine  _ - - - Shoursperday ’
; 2(1 o . 2* ‘ d().
Total 32 hours, Engine 35 Horse power effective.
'he ¢q Sumption of Indiay coal wij
Powey per hoyy,

] l II( He0
1 f .', l N f 1 l !) H “dl‘,nlt‘u(
x at, f, e !J,t(} O “ hq o 04 er I

I l 1).-0\'
eﬂb'(,t»l‘e d"t ,, a"'l lh(— t"t‘ll P“ wer v l]

P by ppy,
. 54 X 4% 39 -
ting \'22‘4?)‘)(\ = 347,

say 3% Tons per day.
Y Rs.
35 Tong 57 doys. . - 2,203
) 21 30 — ber lensem . - N B = —
E"gme Eﬂtablishmenﬂ - - - - - - - G
torey and ontingencies - - - - - - =00
3,081
Work; Dene
mGmg Expenge at 3,081 Per ense,
The

» Annual eogt

- Rupees 36,972
Ment, neeessnry tor
Werest, o4 4}

epay Principal 23,438,000 in 3¢

-4 Pereent iy be .7 - - = - 1,44148

or a Totqy Annug) Payment, ¢ Rupeey _ - - 181,120

R il Al
If the Prineg al i ses wil
€ repajq , ine expens

amount, ¢, Rllpee‘p 155~ gald M50 cars, {14 annual payraent and working exp

Surracy Dratyagy i : ory large

. O "—1lhe lmprmreme, Sl . adras is a very

subject, one Tequiring mycly thought ang N oflthe‘smﬁme D oraze of Madyas
ment, might, 1o made i, Providiy now Ny levely ¢ be ¢
reaches the Coowg op th %

In 6n1y One
to the Blncln T

The area,
per houp falliy

The Sewer i,
between 1850 and
and on the n

traverses,
Tast, and

aprove”
mpt .
a 'en, and probab]y grelﬂt‘tpe \Vﬂtel
> an nnprovmg the ¢lq channely by whic
€2 a3 the case Tnay he,
case hayq

been able
OWn sewa

: 0 Cxtend my enq
Whicl, the levg) 1 .,

% have been
bOut
d give atyq,

Uiries ¢

taken
draineg Ly th;

these refc’
. 10

© this suljject, and

..

'3 10 thig aye

. . b of Rain
.;V(}r 1 g 5—0“13 of 5 Squaye mile, one quarter inch ‘
& woy t 8,000 cubje foot Per minute,
Tickwoyk wi
» CrOsseq t] G]'ﬂ\ hs of

I belieye,

18.‘36, at
orth of the |
and a pag, of p
along {hig lat

puilt
it was

th a granite floor, l;t e sea near,
It extends from th vhich it
d Davidson's Street ‘g to the
ail Street, there it turns A

‘Upees,
Nipherson an
eaches Qg J

Way, tin ity
Or street tq the sea,

ter.
© 997 to near low wa

i tt
The lower end 18 abou

23

- ’ t tl)e sea > e
g t e“(l 1 * v er da«tum tO 3
. he ’l‘{}vﬁ. l V’v W P 1 the sea.
" atel n
' h 1 Of 10
At the Dou

oni1s () 1 )} ¢ a tl e f 11 18 flom oV
t 0 & l ¢ “
1€ ot G \.00 fhe er
oltl ) )
p

bie feet
. . . bout 5)000 cu o
. 1 discharge & 1 inch
nd unobstructed it W(f)'li-l;rrying offa litlo ol r:utth::rize per
erfectly deanl; therefore be Cap“ble-: requires to be cleane ilable to take
If the sewer belpend, and wou But I am informed i its entire capacity is avai
er minute from ea;? fl'rom the a,rela». b very much less than its
I) . 1 er hou fore t 1A
of rainfall p bable there
L 1'0 DA
annun, lfl 18 P

. ire to be lifted
s which require :
ceur. t stocks w struction on this
'ms when they © : » are closed by Pen there is some obstruc
away storms ds of the sewer e, it may be that dine will occur. .
¢ ends O cape, in
o the o ol exsoeds 3 fnch per hour flooding
fall ex:
hen the

t
Moreover as -
n
pefore the cO‘nf'e <o W
ount. Of cour
ace .

d "QV1 a,t
ction Of the Sewer W Ollld a,dHSG tbﬂrh g ts be [Ws}

ovr o P[ QVI1N

l 1r o

rill
ici . hink the sewer w
very inleb, of sl 91 oper sclf acting slulces 1 thi
:he occurrence of ¢ the sea be closed by p: ii discharging Rain water.
f then the outlet 20 service than at presen
If th reater
ler gr

d to rend

be foun

((H m t 1€S
5 1

7 feet above
thesea; 5 to 7
A in this locality below the level of
road surface 1n
d no roa

-] 1S usu
ean seca level is
mean

's Broadway, and
Tow inches only, than Popham’s Br

higher, & few inch

is slightly big

ar street 18 s

w \ the
Hlacis of the Fort to
ross the Glacis '
) i the flow of flood water acr ¢!
bina Mﬁ«ht ohstruction to
very sig .
causcs &

Cooum.

Th <
health of the locality
1G4 A

+

prej dicial to the
i ot but be preju
t filth in this sewer cann . |
n
ass of stagna
: ceofam
¢ existen

f the poorer
. laree numb‘el‘ Y
leutta and in Bombay also, ? \f;z; acc:;’mmodatmn. In C;Llcu;.ii
s ies for i olum
.‘}‘INES,--III Ca. c esand pay a few cowries letive very considerable em
Pusio LAt blic Latrin ety of individual who derive very conidera
i osol oro . 'om
pOI)lllathl; 16; places are tl;'et ; 1150 derive a Re\'renue_ fro
t eS icipﬂ‘ 1 <L
some of 'The Mun
hem.
from t

o
Where the Dra

1 X neeess.
no i elf(:,Ct S
‘Ldopted W ltb. the most p > s
ent 13
rrangem t
ace ar ro vp

: ided
very decides
. s and are a (
laxge space immediate
i f these places, they occupy 3.11; removed from the immedis
arr! o M
ca Iras there are m?ﬂ;‘yr this reason they med'btmce o travel to them.
AT 't' 0 § o some dista
In Ma they exist; lo have s
’ re 1 the peop )
isance whe Jaces, and
nuisanc ded P a :
e 'OW
o ty Of CY
vicinl

i sions and the Water
. d in dimensions
increased in number, reduce ted, and they could be placed
Llie Latrines were _IDCXi;'\’ement would be affec »
e Pu . eat impr
If these adopted a g1

se them,
iaoe system sient for those who u
cartids onver .

. lected in thickly
lities may be se : red
st one or two loca iment of an improv
wherever most o Works aro coT\pleIE?I‘fé wherein to try the cxperime
Drainag ter Works ’
When the to a Wa
near
lated places
popu

in Caleitta.
in use in
se 1
. . to thO
ine similar
latrine 8

) : all apartment
: I or under a sm :
ater trough passing thltzughit; is filled with water fi or;; 2
. a Wi . om g ’ “—
ment consists of 1" trough has a sl‘opmg b{) Lower end whore an Tron sorpe
The armngehce is divided, the e, and is emptled.at the ewers.  After soveral houps use,
into which the Plien prepared for usd,in connection with tl}e 5 s then re-filled with water and is
oty a 3 wden B ees ang: the trough discharged, It{; " accommodate 20 persons may be
closed by a W0°1 and the content; oR 2,400 a covered place to '
is lifted cost of Rs. 2, ,
the plug is o, Ata
in ready for us - he Tand.
agautll’lt‘xcted exclusive of th
cons 4 .

1V 1 ll cn [d blles m ‘
ent ca;P~

Lel '
VV are (:()mpleted, these haie now bOen. a.ltre ‘f\ g‘

(+) UI'I\S

nao

atda s At ot

PP




Y S ek oy "ot © o0 o o = . T e T . ﬂ‘ % -
T e il T 2 L e ST ! ‘}5 e
§ . - 7 I} T y . d v
e L ) '
g \E i /
Lot g
:j ‘5 L 11 J »
' } : R 20 . q -
B oot B 4 . . i
$oi . T L2 . 1 value of a life saved ; , R
s 24 ’ . | tality in this form entirely fail to convey the full v
R ‘ '% : les of mortal '
z : . . 1 N tables Eness prevented. . ses, (28 may
? i Docungxts ACCOMPANYING THIS REPORT.—A Level Book accompanieas this Report eon- o eans §i¢ . i is a large number of cases, A
Lo . ? ! P o ] ’ for every life sav ed there 1 S . mitants of
: : ;J taining values of Bench Marks which have been estallished in various points throughout { P Jical Staticians know that fo ous sickness prevented, with all their conco ns
% o the {own, these Bencly Marks are blue Whin stone posts numbered 1 to 122, The level of the % : i as under the mark) of Sf’uo ortion of this burden falls on the poor.
' ssquared tops is the level taken, and they are all referred to a datam 20 feet below 1nean % 5 m and ‘misery ; and the heavier T habit nts( if the morﬁlity can be reduced 1
¥ i sea level, 4 ¢ i ith its 8,97,552 inhabitants, ; . to 10 less .

5 " ‘ {’ ’ E" community like M?dmsi;v;ildoubt whatever it may be, this “;ou]i]a:zo: I;; 1060 cases

i S . 4 ¢ re X : s than 1,13 a

i ; In taking these Bench Marks surface levels were taken also at 200 feet apart, in every | ‘ i to 23 per 1,000, as ;:;1 in the proportion I have mentioned no e§S .

: ! . . . le £ - ives. .
an Surface Levels, - Street and Road, These levels are written in blue ink <on the | ! jer than 3,970 hvvzlild be avoided.
L | ’ Plans, but are there made to indicate the height above mean Sea } i pess per annum ¥ hat the community docs not pay for this, not only )

o level, b ‘ ¢ mistake to suppose tha .

o , . { *ould he a grea ' . _ ,
B The TR : vencrallv ) wou 1 ﬁ‘:rin“, but in loss of money , - ;
n . € levenue Survey Plans at g scale of 100 feet to the inch have Leen found cencrally ‘ ! fphysical su g ' 1 1o Jos by a life cut off prematurely, by prevent- -
oL Scherme i 1o -very correct, and are adopted as the basis of the scheme; on the‘_‘fe I . | take 10 yeors as the period which is o 0); . ' o . {
. ) nev(énix:esl'fr:z;l 1913‘3? on the  have laid down the line and levels for every sewer; the gradient X ‘ 1 weesz and its value at Rupees two per mo _ o eufforer for & period
Lo . and direction, ag well as the height above datum at the different ‘ ok £ serious and unnecessary sickness as 1ncaP“°1tamng‘ g 3
T : e : r ! ! :
L Junction of the sewers, are all shewn on these plans. ind the cz}ses Oeifployment we shall then. have as L
v m 'y . ,
Pyt ) y months iro Rs. |
L ! Plana and Sections of Stroets, Plans of the Streels and, Working Sections of the same are also 070 5 10X 12%2=9,52,800 . .
b prepared, on these the position and inclination of the sewers is shewn. Value of life lost 397 o \ 4640 : :‘.

- } . . ] « =4 44, ¥

o o e . . sickness 111,160X2%2 : l
o . . lehlese Plans ang Sections are given for the whole area to be drained. They have been : . and by ) e
o  ton of S L3, T beliov, be considened as strictly acenrate. Drawings of the See- ‘ 2] RUDEES. .. versennre 13,97,440 ;
o 3 ind o Dewers, Man Holes, Syphons, Pumping Station, and Seca end of outfall sewer with an . Loss per annnm, Total .‘ |

e eX map to ffhe various blocks of the Revenue Survey are also prepared. Lot these fgures are strictly accurate as applied to Madras, they are |
{ f r ; ' e . . % retended that the it 1 amount. . , b
£ corre’:h: (}Ebtlma_te Book shews the name and number of the Streets in the various Divisions, ;{t’ ;s;;obeprathel‘ under than over the actual & ' . f.d. ,‘nh“e
o bt t,'p naing with those op the Revenye Survey. It gives the length, average depth, and in- e K that it is too poor a place to indulge in the luxuries of drai o
T ; ::2 )K;!Il ;)f each street, Sewer ; the street number into which it discharges ; the number of \When, therefore, it 18 stated embered that this is one of the penalties of filth, a(;xd ?at 16 1s
t . . . ) 3 yait . r-
» amiue :oes and Man Holes; also the estimate for any special work, and for compensation or \Water Supply, let it be re nnot help themselves; but the rich do not escape, an w]tenfs‘um
g : Valio;q DiVP_"‘.’Pe"t)'; and the total cost of each Division Drainage. A list of the Streets in the iy paid by the poor who Z:a,bound in this city, nature frequently exacts the penalty fro
} ; V1310N ¢ . - ol . . .
}' Jen, nmerically and a']l)h&betical]y arranged has also been prepared. ded bydsuch c:;g;m;i o maglect or break her laws.
e Asan | T L. pich and poor ’ . . ,
Irh satisfaction tgnll)zes:)l lt. 18 n(?_part of my duty to compare mortuary results, but it is no small o W, CL_ARI\, o !
:?_ , f ‘ & 10 point 4o caseg Where lives are saved and sickness prevented. . MADRAS, } Member of the Imstitution of Civil Engineers. y
ool The followiy, . , . ' th April 1875. : ‘
g i 1873-74 ag the »:g&;gd?lgﬁn from thie Adninistration Report of the Caleutta Municipality for 7th 4p ’
; Y ‘ “Us oceurring in that city during previous years. ‘ :
et . ;
§= ¢ ! 1860 . 03 ‘)4:) :p
;i 186 aee s ves o ; 7; ‘-‘ :{
I 1867 20,283 ' i
¥ 186 - .. - 12,007 . , | P
186y T e 13783 : ' y
1870 12,795 1
0
Lo 1872 10,300 :
\ 1873 11,825 ! )
: . . 11,537 .
. Caleutta, however, ig far frony Deine . 5 %
; Is generally distributed, but g4 le ‘ng Complete in its S;mitm‘y arrangements. The water supply ; 3
1 from the dranage works; al) t}?bt one-half of the community still have little or no benefit | i | \
: expensive Pipe System which \Vﬂf MOe expengive portions are completed, but thé less - ‘ ‘ - B - R
: native population still remains {0 Lo (;llake these available to the great mass of the poor o , _ ‘ “
; suspended ; Calcutty, therefore even'Jn on. > and during the present year I Lelieve the works are i .
i be when the works are completu ;’W 18 1ot in the favorable position it s to be hoped it will k
;- into operation and 2 marked Chan'nm -n 1869 the Water and Drainage works were first brought
i S° 18 at opeq visible, . : : i
‘ {
T ‘ 11 |
el




e

-98 '
MEMORANDUM.

April Srd 1875,
-west winds and current have fairly set in, and
a8 accumulated at the end of the groyne, about 100 feet in

Since the above was written the South
2 body of sand from the South h
widthv measured seaward.

. Ithasalso adyanced towards the North, and the Cooum up to a few daysago Lias continued
ils straggle for existence. A week since the Sea end of the Cliannel had moved northward

about 400 feet from :where I first f)bserved it; and in this process an enormous mass of sand
had been cut away from the land side of the Channel. Suddenly, about 4 days ago a tongue of
i & gth shot forward from the growing bank, and the Channel was forced
1to a position about parallel with the shore line ; the sul“f?
closed the Channel, and the Cooum will remajn o stagnant pool till the middle of October.

T took two monthg ago' of this subject is

The view
observed,

confirmed by what I have since

W. CLARK.

. - >
breaking over this sand has now™ |

it itesé St KR o i O i L B L
Dottt RS £ i PR - .

e R g e

LIST OF PLANS AND SECTIONS, %c., TO ACCOMPANY MR. CLARK'S
' DRAINAGE REPORT.

1 Portfolio containing 14 Survey Blocks for Black Town.

1 Do. 86 Sections for do.
1 Do, 1 Survey Dlock for Chintadripett.
: 1 do. for Fort, and
1 Section for Fort. ,
1 Do. 11 Sections for Chintadripett.
1 Do. 9 Survey Blocks for Triplicane and 1 for Royapett. ,
1 Do. 29 Sections for Triplicane and 2 for Royapett.
1 Do. 4 8 Survey Blocks for Pursewalkum.
1 Do. 40 Sections for “ do.
1 Do ‘ G Survey Blocks for Egmore,
1 Do. 10 Seetions for do. .
1 Do. 2 Survey Blocks for Mylapore.
1 Do. 13 Sections for do.
1 Do. 5 Sections for out-fall complete.
1 Do. 2 Plans for Pumping station.

1 do. for Chimney,

2 do. for Qut-let Pipe at the sea end.

1 do. for Out-let Pipe for Mylapore.

2 do. for Syphons,

1 do. showing the arrangement of Pipes in Mint Strect,
1 do. for Brick and Pipe Sewers, &e, &e.

1 do. Water Latrine,

1 Index Plan for Black Town, and

1 do. for Black Town and Suburhs,

30 Lavel Field Books.
1 Estimate Book.
1 Data Dook for Estimate.

I Book, Alphabetical and Numerical order of Streets.
1 Beuch-mark Book,

I .
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