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 would be |ﬂoodqd, and the benefit

e 4n im oM;tml advaneage attenﬂmg s ¢h t}n arrang:

L of filthy aml Ilm.’sre, t"herefmq in eoﬁﬁidemﬁmaf the g—reaur cast”.‘ 4 " '

Ve, et Imge tmd

.nf the flood wa(m when the :atorm had Mbndefl

; .-"4 e

‘ e : I Wiive l‘)ae"
Prot Dt ‘;, fe,w of the Imger seWers nem- theu outfwl 8 have |

et;IOVm,‘“ Wi ‘”?

| The smialler rdmns are usually about qne foot squwe coustx ucted of Bﬂck\“mﬂﬁ 0‘19. 0

each side of the strcet; these reeewe all the alops and ﬂmd ﬁ]th af the houaes, &ﬂd !0‘5
the mmn nutﬁlls. ’

A i, Thea.c are the Sea—the Bzver (fouum,——émd 00011*9'
il : whzch isa tributary of the Gaaum i 1

Asa sample of surface drainage those who advocate that system may he:te. éee 8
example; a system of surfaco drainage which has doubtless been the result of cmeful’anql iry
and expensive addmon from time to time during many years. How utterly it fails to remaw
without nuisanee the mnﬁtars discharged into it will rea)dlly bg admitted by any;on ho
take the troubls to inspect the daily cleansing, and breathe the atmosphers then peryading &‘ |
locality. These drains appear to be carefully attend d to by the Banitary Officer nmd hi& Bﬂhﬂf“
linates, but no amount of mttemmon ean reudex W Im.t are in mqq& gaaes stagnanﬁ J .‘M : t

Fnin 1 atn-.r.

that’ they are thorougbly smumd out, &Hd for ﬂ' bmef. !
tohbea nuxsance :
The very swall elevzltmu of a Iarge pcrtf‘ ?m of Madras above the mean sea 'GVel 6.to 8:
only, and'one and a half foet less at hlg]'\ wittor, rendem the dlscharge ul ﬂw suddcn and
\lﬂleﬂﬁ:’cmpxwl &tmmq a ma.ﬁter ﬁf m&ﬂﬁeuﬁy i ' ! Tl

i

i ‘ entlrel_} im p i
3' .57 R mﬂm‘ﬁs be pr; de& for tﬂe‘p\a

Bissons m uxcm&mg ‘Stux "

the ‘W&Y ‘

An addmu‘mal reasan farr exclu 'phe storm. wa,tcr arises fiom the
‘makmg any prbvmmn ‘whwh shall mtwa?fy 1emuve~ the mconv‘;monoe of ﬂ dﬁ”ﬁ@,@
periods of sbornha e il “ | | ‘h" ‘W_‘ “} .;F‘;W‘L
 The "ntm ﬁthut o 1d he deme wiﬁﬂﬁa any remunable cu% wuu[d be t,lm con% l‘u‘lﬁfny
sowers to Gemﬁe one quarbet moh of mm fall per hour; as ! }mwem this mnmmmt’i& '
one ingh !'aslilmg not unfrequently in that peuod it is eVJ‘dﬂm ou. i

Woulv.i ﬁzeu he couhnlj d

u.h uccaw’ms ol

Whe her this would warramb tl;e mx‘ma sl eat
dmmsiwp},ﬂd entirely. dwappem* footpa.f,hs formmg al D “é‘@% &
surface “"min&o the nﬂamw entrance gxgimng would add gr Wl‘\f ;
'streets, A fahé\ ﬁéarew tion of thel pedust, m pagg&nu-m-s would facilitate tra.-_ '
safety ; | nt it would be & sarface 1mpmvemeng w&er allll not! netualiv wqmred: !

vxdwle thu sm’f face drainpge.

: } ikl b ‘
The: cm ar un” in of ﬁhe pxment aurface‘dmwa would af n‘.%lf be 3 grca‘t 1mprovemeq b
it would be accomplished at # cost of about 6 Anns p
duatble thab ﬂmounb for two widds of the street: sse\t,mg,a

Biila Dm'n;k hnﬁ to boe cov ered
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‘ Present dramage

| | Beagh Hna&

v O, ”&"”nt"a“}’ and Pntll’elj remove the Humnce«nmmng fmm its prvwns uususc. g o et

bmw Mows into tham i entirely dxvetﬁwi mtgs uﬁ; r

L

. Madras owes much to 1ts proximity to tbe Sea; and the. plmfymg mﬁuenc».
Sea breese; but notwithstanding all this, its mortality amounted to 13,215 persons or 83
thousand, while 40 per cent, of this was due to Zymotic djséase and there ‘were thus

were deaths than should have been, had no aamtary erilﬂ ma&e& within its bound;mes.

i W he death vate for Madras, obtained from ﬂm Ssmwy %mmmmoners oﬁiae, or the pastu:‘ff
fmu years is - ‘

. i
e L P f
) il : T ol ua 871

'.Ih# dra.xnage of other porbwns of the Town area, O}ginmdﬁpatt, Komlasvamr Covﬂ aﬁ&.
| Pudapauk, drajn into the Cotmm Lt i | ‘

lphcaue bns two cmtlets to the Sea, simxhr to the
pqtent ‘ '

Mﬂapore md St Thomé have anaﬁher these tlmee eﬁ:ﬁﬂ{ﬂwm :u'etahut. oﬁ' frbm i
for about ten monthis of the year, for they are sooner cIOsad by the sh:ftm g sand a.t the sfnm*e
than the larger viver, and the stagnant pools th ‘ ‘
decomposmg matter causing an insufferable nmnance. i i M| i |

Beach Road, which is the evening resort of the Hur pean pop
\ Iation is a fine road extending umnterrupbetlly a distance of
and a half miles from 01& Jaxt Sﬁreet to St Thome. "

' Hebe'the ecol evening breeze from d:e Sea
won for 1t the term of ¢ Doctor) i

Mow thoroughly enjojmble is chis eveuing
dxmate,, every oné will be ready to admit ; hus
approachied _}udimoualy A drive along ’dnyi i ditist
mtervﬂ of one mile from the starting poi the se wor »a.bommatwn a.re
felt, The two outlots of the Plack Town sewer are ﬁrst passed then the pmmm which beqe
very offensive when its communication with the Saa is cut- Qﬁ' b) the ! b"""' - Then "‘t mw
of half a male, come t‘ne three s:ua.ﬂer ehunnek

- t ;:,w}mt would oth&rwxsv be ﬁlm%’t _
| ﬁ:cm as o place ot hPa.Ichfui eﬂce Tisis fmcl rectention, il
Tt zs qmtv t’\'ldt'nt 1 think, that the condition uf they Coown wonld ba unni sely im
by keeping open the «ommumwt,mu with the Ses, so as to ad
fresh supply of swater with over y Bood tide, and thereby zhlum.
R i the diainage Works ¥ ; now have the lmnor to propose bi* |

Rambu} of t}hs nuw:mce in

The thveg smaller siresins ahove allniled to wil

I &m o? npxm«n} there W nuld bu

| 'he yeaf ; .md it tslm w,n bi' dmxc, th
"c-ewmg thc‘ wrim drmnﬂge. :

g k may now gefzgmu'v' aesrmbe the_ pmnexpl"
of the schawme which I lijve tbe o subauitf
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lht- n(,xt item is thg* subsoil water; this vavies of course with the various seasons, wet and e
dry, of the year, Tt ig greatest duving the periodieal raing, but 1t, R

Subsoil waler
continues for a considerable period after their| cessation, varying

with the character of the subsoil ; wlule sand parts with it readily, clay retains it for a much

longer period. U

- During the rainy season of the year the quantity of subsoil water in Madras will probably
fullv equal the amount of the water supply at 20 gallonq per head, and this, as I have explained,
will continne for a considerable period after the rains have ceased.  Under the head of subsoil
water, I propose therefore to provide for the removal of a quaritity equal to the water supply,
20 gallons por hend, flowing away umformly durmg the 24 hours.

The last item to be received by the sewers, is the mght soil and excreta of the pupulatwn

On this subjeet muth()ntles are not agreed, and very dwergent are

Remuoval of exoreta,
f the opinions ()ffered

Various systems have Been brought forward and have found mdvoca,tes. Among these m

the Liernitur, dry earth, and charcoal systems—and many other substances and methods have
been used for abviating the nuisance of its removal; while many are the objeetions urged to -

g, s al&gmmata Sﬁurm L
1 a‘mnge fer ﬂg I AL

the principle of the water earringe system in sewers, Without entering into any long discus- =
1 P ) g g i

sion of the subjeet I would call attention to the fact, that whether the night soil be admitted

By Sewera
Hi effected ome single Bupee; the quantity to be thus removed is so

small compared with that the sewers are competent to remove, that the small addition amounts

practically to nothing.

With the exeeption of the Liernibur system (whmh is said to cost about £2 per head of

- Other plans, |

" to the sewers or not, the cost of the drainage system will not }p@ .

the population; about thyee times the cost of the entive drainage
works T am about to propose) all the varions methods suggested
for the dxspasal of this material involve the eost of carriage and manual labor. Up to the
present time, as far as I know, not one of them las been successful in an economical point

own s a mnmd :
are two we deﬁned mi*gaa pmllel to the Sea E‘ﬂ ith the Street
: " kno m?opham  Broadway in thevalleybeﬁwem, rem ; the le
‘uf ihis und soveral adjacént paralll sveet is from 6 o 7 feob anly bove menn Sea lovel.

The ridge on the West 14 mcnpw& ’by Sahy ar Km% ﬁm& amd from tius '

i
lv \\

of view: and an expense is entailed on the community or company as the case may be, about |

equal to the cost of earringe and the substance with which it has heen mixed ; Llermeur himself

up to this time has not, I helieve, been able to show any financial results, though he has proved
the pussxbnhty of removing the substance by Lis apparatus,

Sewage frrigation has been for several yBars gmdua,uy extending ; by the w.mnr camage
: system, no further expense is required when the water and proper el
drainage works are available ; the handling of the substance is entirely ||| o
uunecesaary ; morpover it passes away at once without any stoppage or detenhon, and is out ‘of N

| Sewage Irrigutinn.

the limits of the populated area hefore decomposition ean take place.

_ ’I‘he water earringe system will, 1 think, be readily admitted to bethe uheapest, wh&m wafm-
i available 4nd abundant, ag it should be m Madra.s, if the plpes for 1ts dnstnbubwu m'é“
extemiad throughdut the town.

T}us not hemg the case xt i too much to expect ﬁhat the native mimbxtams wxll ca,njy‘:

* additional quantity of 20 Ibs. per head (which would be sufficie

5 mm dit ,
by ':m / igel e o additionnl 8,548 tons of water daily for thls pnrposa

wster supply, be p»ut into bhe sewers.

| I.)umb:hty of enct)ur-’!.glnu the inclmed to addpt this pl'm ﬁrst’ because it I‘Bdum ﬁw ﬂecelS]ty f
s af tho Sowers. a most disgusting oceupation ; also because it reduces an inevitable
A . nuoisance; and lastly, hecanse by sewage urxgm&i on 1 belisve it

find xts’moat proht.ab!r mnp"tovment i m«armsmg the productwm power of the! so:L, whwb is m‘;
pmpev a'nrl 'ogmmdh use,

night soil will ot 0 ; any gmat etteut, undar the px‘esent Mﬁ OF frhe:.‘:f " ‘
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The Main Sewer is catrvied from the Pumping Station by a 3-feat v
fron. Syphon ‘under the Camal, through the People’s Park, o
Sydenham’s Road, ab an inelination of 2 feet per mile.

Ay phan ander! | Cochrans’s

Here 1t sends off 2 Branch through Choolay Bazaar Boad for ¢

15 then continued along "Viji

I5-1mch pipe, at an inr‘]inatmn af 1 in 700 up to Pelambow Bamu !m

Road ; from this point a single 15" Pipe proceeds along Veneatasa-

il buthen Street, and a low swampy portion of land, “hn,h 18 called Oday, and conveys away
surface water in the wet season.

. “

From this point it is carried along Condapah’s ‘Woodell‘y, High Road, into Pursew alkum
High Road at the same size and mdmatmn Here it is veduced to 127 in diameter and the
mclmatmn is made 1 in 600; it terminates at Venecthetha Moodelly's Street.

vhstmnw r)i' 1,‘33!) feet. ﬂ' o

N T R R

Purgewalkum = Divigion,
Dirainage arrangements.
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From the Ohoolay Bazaar Road the Main Sewer extonds along
Sydenham’s Road to near Lawe's Bridge over the Cooum River,
which is crossed by an Iron Syphon 2 feet in diameter, laid below
the bed of the stream into Chintadripettah ; here it enters Iyah
Moodelly’s Street which it traverses ite whole length to the Waller’s
Road ; it is then laid for a short distance through Nursingapooram Parcherry, to the compound
accupied by Messrs, Taylor's Livery Stables which it crosses diagonally, and enters Blacker's
Roud, along which it proceeds to W allajab Road

o,

B

Syphon under River Cooum,

Chintadripettah.

J
o

Fro— ?ﬁ‘(v" P ,&:,‘,,g‘_— Sadbac s

o
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From this point o branch 12" Pipe Sewer is laid along Mount
Road at an inclination of one in four hundred as far as Woods’ Road.

Maunt Boad,

The Brigk Sewer is continued along Triplicane High Road, to
the Nabob's Palace ; ncross the compound of which a 15" l‘xpe i
laid throngh Chellapilliar Covil Street to Pyeroft’s Road, and termmatmfr at Peter’s Road,

. where it receiven the sewage of Royapett.

I'riplicane;

-

In the Triplicane High Road, the Brick Sewer is continued to the crossing of Pycroft’s Road :
from this point it is extended to Peter's Road by a 15-inch Pipe. Another Branch Pipe is

wain sewers except where otherwise mentioned, bave an inclination of 4 feot per mile.

One other Branch remains to be described ; this extends from Sydenham’s Road, along
Poonamallee Road, to the East side of the Seoteh Chaveh compound ;
along which it is carried o Jordan's Road; it is then continued
along tlm and Whannoll's Road, to Panthéon Road; here the Brick sewer terminates, and a

Pipe 12 diameter i3 carried through Lang’s Garden Parcherry to Harri' Road, at an inclina-
siom of 1 in 765,

Egmors,

B e v i -

i | From Jordan's Road a 9” Pipe sewer is carried along Male

] Mhuin Sewers.
" Asylum Road to Ezmore, at an inclination of 1 in 400.

I have thus described generally the position and particulars of size and mclmatlon of the
main sewers; they ave all adapted to the work they have to do, and are sufficient for the
purpose ; in most. cases they are laid below meun sea level, and will permanently receive

subsoil waber, aven when other portions of the gystem dunnn the dry season of the yau- may
cease bo do s,

TSTEN

S — S Ve | S

The conditions under which they are plzu,ed will ne{'e%ltate no
especial provision for flushing, ' \

Wo | especial arranpaments fop

Hu.i!,LH

A B A AT 2 T Y

Ty sk 4. it k) . A st | il I i | ¥ J y »
_Dbpoélt i sowers chiefty (.,onsmts of road ﬂn-nrl-»the material of which the road is composed
when ground down by the action of wheeled vehicles; on the
ocourrence of the first shower of rain this road sand is washed into

Frepusis in Bewers.

B »
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I laid towards the Kast in Pyeroft’'s Road to Vencatarunga Pillay’s Street. The whole of these ¥y

| with a raidius nob exceedm« that of & Pipe Sewex, hence the oval Brick Sewer combines both =~ | | !

_ the purpose of making good the House connectmns.

" to be in wet and difficult ground.

i it be obstructed a split bamboo with a small line attachod can be foreed through to the next i il

|

11

the sewer more or less according to the precantions taken to arvest it by ‘ Gully Pits, where the
storm water is first received ; but however perfect the action of these pits may be in arresting
the hedvier particles, a large quantity is carried into the SeWels ;—-many hundred tons are thus
washed into the sewers of a town as large as M‘Ldl‘a“ by a single shower, zmd expense is ususlly
entmled when its removal by hanu, Is necessary.

For thig putpose the Brick sewers were ouly a few years ago generally consh'uc ad of
Brickwork, of a size to admit of the entrance of men for the purpose of cleansing them, and e 3
without reference to the quantity of fluid filth they have to remove ; sewers were thus frequently .
made too large for the work they had to do. It is now well known that the more concentrated
the flow of any given stream, the greater is its power to keep itself clear and free from
deposit ; this led to the adoption of the aval shaped sewers, where the invert i generally struck

advantages.

The only legitimate argument for making a sewer large enough for a man to enter it is for

But in the scheme which I naw propose, it is intended to exclude the surface water, and
this source of depout material is at once got rid of, while of the household: processes by which
sandy material is produced, proba.bly that of scouring brass cookmg utenslls in this country

is the only one from whlch sm.h deposlt could 003‘11’

There m, howe‘ﬁer, every reason why the (leansmg of the sewers should be prewded for.
Wheq Pirie Sewers are laid in sandy soil it is always necessary to thoroughly ecleanse them of
the sand which unavoidably enters the pipes during the process of laying, especially if it happens

For the purpose of eleansing the Pipes, my practice has been to lay them in straight lines, .
and never on any account to depart from this rule. Ata distance

not exceeding 300 feet a ‘man hole’ is constructed ; thisis a well -
extending from about 1 foot below the surface of ground, where it is covered by an Iron

cover, to the depth of the sewer; it is usually of oval fiom il i |
Tong by 2 lfeet in its greatest width ; it is sufficiently large for a man , | Ll gttt |
to em;er 1F the Pipe Sewer is clean he is able to see light at the other end, as a perfect civele ; ‘ '

Cleansing of Pipe Sewers.

Mau Hela !

man hole, this is made to draw a light chain Wlf:h i cn'cular Tron Scraper made for the pur pose.

If then there be any quantity of water ranning through the Pipe, by the help of the
agitation caused by drawing the chain back and forward, it is speedily removed and ecarried IEaR
down the Pxpc to the next man hole. i o

- All Pipe Sewers nre thus easﬂy eleansed if necessary. If the Pipes be properly laid and all
e»ntrauoeg to House drains trapped by Syphon traps, us they should be, it becomes exceedingly 4
ditfienlt to put anything into the sewers which will stop them.

As ths same velocity can be obtained by a given quantity of fluid in & pipe as in a Brick
Pipes or Brick Sewers may be  Sewer, and if the pipe be of sufficient size to do the work required
emploged. of it, it is manifestly more desirable to put down the (‘heapor small

pipe, than an nnnecessarily large Brick Sewer, and this principle has guided me in laying ont E |
the ‘m'xin sewers which I have above described. el 3

[n the armngament 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 small,
it hecomes necessary to assist its self clezmsmg action by a better
[ gradient, thus the smaller pipes have better fa.lls than the larger

" into which they discharge. il ‘ i

Greater fall given to the small
pipes,
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In the present scheme no G inch pipe, which comprises five-sixths of the whole, has &
Migiutam, fall of smaller  smaller gradient than one in three hundred, or something more than
pines | 17 feet per mile, and many of them much more than this.

Man holes such as T have deseribed at every 200 to 300 feet, are also constructed at every
junetion of one Street Sewer with another; in these cases the floor of “the man hole is formetl
by brick in cement into a sort of balf pipe ehannel, having the effect of w curved junction. I
is also desirable at all junctions of Pipe Sewers, to give thc tributary Pipe a fall of froqz one to
three inches to accelerate rather than retard the main stream, .

When, owing to the tortuous windings of a lane, the man holes would be ve&'y cioms :

together. Lamp holos are adopted in their place d.ltemat.ely with
the man holes, These are conmsiderably cheaper, being! from 9
t0 14 inches square only. A lamp suspended in them enables a person in the adjacent man
holes to ascertain if the Pipe be clear, and if nob the position of the obstruction ; all these are
provided for in the Estimate. i

Liamp Holes,

From what I have said in Page (7) the quantity of ﬂuxd to be passed thx‘ough the sewers

will be at the rate of 20 gallons per head of the Populatmn; and

Capanity of Pipe Sewers,
il i half of this or 10 gallons will enter the sewers in 6 hours.

T this must bv added the sub-soil water equal to 20 gallons flowing in uniformly
during the 24 hours, or at the rate of 5 gallons in 6 honrs. .Thus

Ambunt pér 1,000 Population.
15 gallons in 6 hours may be considered as the maximuma How for

pach wnit and 15,000 gallons per 1000 of the Population. This quantity is 4166, say 42

gallons per minute.

In Black 'l‘own an examination of the Revenue Bur vey ghews
that the holdmgq a\rerage 30 feeb of Frontage. ‘7_

Black Thwn House Frontages,

The number of persons residing in cach of these is gmutest in the 6th Di*msmn. ‘

petsons reside in ¢ Terraced Houses' there however this description of house is not numewm

the ¢ Tiled House' are more than double the number, and in these 67 is the average

In Black Town the greatest number also reside in Tiled Houses and the aversge is 108"

ot tukmg 10 as the average for all houses, then there will be 10 persons residing on every 30

lineal feet of the street on one side, or ,double the uumber on both

Population per linsel mile of
that i Black Town. | ¢

‘u.mtnty, "0 gallons per minute. it
|

Now & G inch pipe sewer laid with a gradient of 1in 300 will discharge 134 rrallom pe;

minute.

| Quantity of drainage aad ov 0 e Taid 80 as to roseive the drainage of one mile’ of| houses.

pavity of smali pipes.

il b In no case however has this limit been approached in the pmsent;
cheme, and awple provision is therefore made for the maximum flow of drainage fluid as abovc .

«‘.llmﬂp.ted ‘ ‘ f

mmﬂdxly all thie large sizes are determined and & margin left for even an increased flows ||

U.me 15 rameh reason to fear that the quantxby to be carried away will be much less ‘t&mu

what 15 shown above, until the water supply is f'urthc,r extended.

§

The larger the quantity of fluid ﬂowmg thhm t,’hm capm*xf‘j the more pérfect the acmon

of the sowers.

The p1pos are 1aid as before descrilied in perfectly strmght lings, they are bedded in concrc.te

to prevent unequal settlement and preserve the accuracy of the lino.

H6U f Libads
mpr’l,?;g o  cativnds both  vertically and horizontally. Hegulurity of shape and perfect

attainable.

sides ; this amounts to 20 persons on every 30 feet or 2,852 person«‘
per mile; if therefore 2:852 be maultiplied by 42, 1t will give thc,‘

1t is evident therefore that in Black Town a 6 ineh pipe

lines and levels are hoth mecesssary to success and Both are

IS, 2

‘ r-:ewmq

liowever, usual te

‘ atiu‘cﬁon

i et

! 'vsatar temlmu to enter t’ue Bewm,

= -~

133

the mmmmng one»ﬁmrbh at | the tdp is panked wxl'.h well tempered
clay and covered with roncxete‘ This prevents the entrance of

sand bt perimits small qunnmxes of sub-soil water to pass in at the
_ top of the pipe and. tlms the sub~sml drainage is. eﬁ'acted. 1

|

O 1 wdl mgh' 1mposmble to m&ke Br 1ck se\x erc. watel -tmht when they are Im(?l s:s the; i
il be Tere, benea.th ‘the permanent Jevel of saturation’ most
} B)’ Bﬂ,ck sewers, |1 EHE ¥
‘ aliin L rieles are S0 pamus that the water passes through them. Tt is |
an ag ieultural diin pipe through the side wall of the sewer ab intervals.
of 50 feet above the genera.l line of flow ; this terminates in a lamp of broken bricks on the |
uutsxde, it# mﬁn'its thp sub~3011 wate:, andl excludes the #and md by tlna 1enns also thé sub-eml
xmwe 8 affectad) (!l Gt il T, | p e \. ‘

It m‘ly be, that owing o the mtru«mn of some semx—ﬂuld aubsta.nce flushing raay be neces-
‘ Wi “ | f i Iihave fouh&,m sexm-ﬂmd cow ~dung, wluch

1'lpu3Jmtﬁ B

Sutrsml Drainage Ly Pxpe

N ‘For ﬂushmg tihe man-holeq
: as a ghq

ind the sb i)Pé‘ge of the lme mthpg to be
40 or aO cﬁ i "“fbet, 0f‘, S st

Vt hen wnstructmo Buck sewers in ground satumted w1t,h wat,er 1t is usual to ﬁrst lay v

drain pipe in conerete, a few inches below the level of the sewer ; this |

collects the water from the mbao:g nnd it is pumped out h‘om smali il
wells or *qumps at tervals ; this plan enables the censtmctan
- accomplished than it could otherwise be, and not-
thhst.andmg the cost of the drain pipe it i s tlie most economical mode of proceedi bt Tt alio
| enables tlm coﬂtmg of Cement Plaster to be l:nd on the surface of ﬁ}e i

Bt 1’1hsber on mmde of Bricks, whxch, if the cement be good is xmpemotxs to warter 5 i pre-

Tt fhit “:“ vents thell‘ a '{,mg the sewage, and gjves a mnootll smﬁce to d‘le

0€sxb1y be 1cé0mpl hed unless the sewer he kent tree from watm

Uirainage of soil diming con-

of t»lm Bmckwmk to be more qatlsmcmn '

sve;; w oompletc,d xt 18 HBMI 50 ﬁn ﬂp ﬁl& V,Vel j
| exelude the tsu?oso:il water 1 have, however ma few cases lﬂf
small spage tu be filled mth agvicultural u.'lram pipes pluecd verti ‘

Wi jeally so B8 to admit the subsoil drater to rise ﬂito the sewer fram
whe;e these are  left howaverr‘_them should always be a greater pressure of
tha:n is dua fo the depth |of the ordumry ﬂow fWoxmg lits

i §¢

i
’ A‘aln Iupo

, |
{

L-a' , "".: buch ¢a i o8 small fomﬁ.ﬂms rélnajn perma-

!:usuall} be the :
:md are mos :u fu) i) keepmg ‘ﬁlﬁ $G’W3F eiean, ﬁ’mﬂe the é“m‘ﬁ dM1nage is also

,'&éd

ent OF .;ll Ye effeeted by gmtmgs ﬁxed
| surface nenr to the man holes and in counexion with
' 1 for ih»the Estamate apd_ -ewnw in the

1 I [
I
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“'.‘E“i 40, be thrown ont otr ma duse ab its penphery, as it eontmuus I
. centre, and with the force necessary to insure its rising in |

s
14 |

[ huve now gonerally deseribed the positions and the action of the main and pipe sewers

\ i !
i) for: conveying the sewage to the pumping station, which, ag Thave | ; i i ! ! i t of th tfa,ll c'ulvet“& ‘ The outlet |
Pubaping abition, il g it weﬂd! h hov the invert of the ou I
i lmlf‘:"? g before mentioned, I propose should be constl ueted near the Tepbant Lt sl E\ﬂei' *’0 thg mq“ he‘? by e it il
; i f iy it e - ot & higher Iewl and th (
fil ‘ il & ridge, . i ! ,

lhn,u main sewers, viz, from Royapooram and north side of Blaci Town — the second froni fit

the south end of Black Town and the Fort; and the third fromy || |

ol P‘f"f:'lf“w;;“"“*‘“"““e“"d with Feople’s Park, which receives all the drainage of Pursewaukmn, Al
el e Ohmtadnpettah and Triplicane, Al these will be received into
g <ol wall 30 feot in dinmeter, at the Pumping Station. . This well will be sunk 10 fe&t be]mﬂ' it;huzx:
' fe\ ol of ‘the sewers, and the mvcrtq of those will be 8 foet helow mean sea level i:

1
fih |
i

P a“' c lmdex : som il

Efall cuilvertym Mmt Stmet and the oonmeatmg chaunel ‘I'ﬂ:a;tween B

wﬂl be an Iron Pipe 3 feet 6 inches in dwm&hn _l_azd aRaw. L e
\oe ":'llbe formcl mﬁo the outfa.l} culv rt by ;attammg Hliis

it !‘ have t.hus endmvoured m descnbe the Pumpmg ppemt;on in
j‘* ‘ qrder'fo s;how that ﬂ; can be 0 armnged as to prevent: s;ny nu smce

IR {"rom unsmg

4

The worlk requircd to be done 1,y i Engum will he a;a il ‘.'

\‘. v‘
iollows / | il l’f f

’ Kngine Power requirsd.

| sphere, bnt:.a ﬂnc mll be con- |
" ‘ ted a;nd the gas

i The total popnlation hvmw on the drained i wﬂl be (nﬂ per Tuble, pnge ")) 2"6;.904 i
300,000 may be taken for ealcula,twn. ! fit

| . 'The maximum qua.nmty of House and .sub-wﬂ dmmawe may be tftke,n at 42 gallem p&
mnmtﬂ per 1000 of the pcwpulatnon page 12. , ‘

then 800 x 10 Ibs, x 42 gallons = 125,000 Ihs,
and the lift will be 195

630,000
1.134.000
126:000

—_-._.-._—wo-.— ¥

dron qm.u to o
terminates in an open pl’.rforated Pxpe_

i

‘ 2,457 0000 foot Ibs par mmute ‘ well,  The use of this is to “*g‘tmi;h' sluﬂgi;i
Al W
2—&: 382 =70 }Iorsa powel' "; i ] il sl ma,y abcumulaw in the well, and mix.it up with. ﬁﬁl more flu P
! { ‘ i i | i in it its benlg Pumped AWRY, bhtr(«by vamt’mg neﬂeﬁﬁu SIH:
i ' Whm the wm'ks are fuhy complutc.cl the wolkmg of 70 Hnrqe pawér eﬂ'«sﬂhve will be i . | )

wquned during 6 hour« of the day.

This power must be supplemented hy onc—ha}t more, ot 105 Horsa power eﬂ'eebwe, in the
nggrembe

For the ple%!lﬁ two Enmm.q of 85 Horse pcwver cﬂ‘bcm’u will be amply sufficient, a.nd the r
cost of ﬂwga a.nd the Enrrmc Honsc &e., to cdntam them is pwv:ded in the Emmute ! 5 it it

i . i The Engmea and Pumps 1 propose to erect will be pracwely f
HilE i i ow;g"‘ft‘f’" of E“‘o"“" md gimilar to those which in Calentta have proved suceessful, with =
PEE ’ T ‘ j ‘ such unprovements as m:peneuc(, since their. ercetaon has t-uggmted

a4 : T 3 , J he principal fuxtnre ut tncse cnmbmvd Eucrmos and (’Pntl’lﬁlﬂ‘éﬂ pumpq i a large- c.wﬁ‘ Irdn

i iy eylinder, extendmg from » litkle sbove the invert level of the sewers, to the top pi the untl&.t

i1 % jieo e n.:lme in this oase it will be 20 fuet h]nb by 8 foest d‘w’met(lr
{ il

.'j it ; b On thin uyhnder the Engmes, and A fmxnas, carrying the d“ﬂm’, wlmel are ﬂi“-l"l’”ﬂﬂd};ia i
fi Hﬁ : Wl i ’the vertn:al shatt and ceutmfwmi pump dmg arg s,“gpgndgd. IR ]
1§ ;¢ i [ | | !

Hm I’ump dm is formul of two clrw.ln
The twn plates are kept apart by eurved
tha penphc,vy of th(. disc, which is open,

T metal pla.tes, with a cir cuLu lzo]e m tlw‘ cé;ntre i
r“lwaamn pxe&e% e\teudnw from the mmu]m- ]n‘;le iso i

| 'Hiu diso 4 m atl:mhecl to the smd of tlu,
il n-, L %tmm nF tine »extmnl Ivon cyhnrler

The Surtion ples, axe 5o auaugcd ay
whxd\ E=: made to revalve with great rapidi




.

=

| »ea waber entering the Pipe, while the sewage is

| Psition ot Gugta. ) Old Jail Sm,at there are no lmbmwmn% near, and along the ling

[ of Course at some increase of cost, but I have considered

; on the line to m‘mate their gardens with the v.ew.we there is no.

(b ungabed wxbh ﬂxe sewage without farther pumping.

| fortilizeds Bhuch of it would hawever,

i stwngﬂ:pn thcm bat it uwnh eh cozmdemblei e:»pens«s I

”w

Imhm occ,mn:ed t.o me, and I ha}re ta.kam stepe to enqmre a9 bo
i the use'of laterite Blocks for this purpose it su&bxbumou for Brick
aplaqtamd w;bh Cemexxt on the inner surface gf .f,he Bowers, /.

il 11 !

At the end "’f the Pipe a valve is ar ranged to closo by a ﬂvat the ahject of this is to pm.von’b i

allowed to escape freely. The level of ‘ajm F_l;;pe. |

is ong foaﬁ above mean sex level,

.y‘, il

«ms m be salved a’re, cam thxs mznterml be eut w1th suﬁicxant awnmcy and t0 the

aqm:red shape ? Ii 0 wﬂl the cost Be lass than that of Brmkwork A h:wew very littde~“ uubt
that all these qu%mcns may be unsWexedwm the aﬂ’mmtwe,‘eomc bloz,ks , nbw b@uw eut af
the “‘fhured shaspe, amd the pmn& may aqon be setbled i HEl

e 'L‘he ne:!t quesstmm will Port land Cemmt adhew w th“ L&t“lm‘

S Oemmt.mm?' IL I ;;M il bloeks in the sewage ? this will take a longer time to answer, ,andl

0 %&t some of) the Block: ‘ &hould be cemenbe.l and Phced in one of the Si‘:‘;;‘* :“; Al i
b 1E it

The point chosen for the discharge of the aewnge into the sen is 2 miles to tho- xuutb

B2

the open excﬁvutwn 1t 1‘; equally i*emm ed from u,sxdenceﬂ of the
Impulumcm ‘

This open pottion of the outfall ohunncl can also be made in the form of a Bnck (&ul\. |

desivable that it should be conshuot&c
U4 of Sewnge, . a8 an open channel, und every famhty given to the market gardendrs

m rtmn i the i dhesx ol ofﬁhe (,ement‘. Qonunueg perfect. under these cucumsbtmces

I Wi e ik e L L
thncr qhq use 0f la.te&%ea cnncmete bloeks nm{y .I bgheve bP il
‘:f;‘ employed w:hh adv;mtagé,‘ [ b

doubt whatever of thr msu]t

The iertz]mng value of sewage being thus ﬂlustmbed 1f. is'to| be hopad thiat soiuc Lui'pimli\t’}:

Land for Img«tiou | may be found to fake up the questiun of the utthbwn of the entne
s  sewage of Madras, any of the waste land lying at  lovel not higher
han 8 or 9 fect over mean sea level and mthm a dlst‘mce af 5 or q, ,m]e‘, Of M ach as may

cemdmt czm be il
ve]]ed bhcks thﬁ

There is an enormons ares of low land in the direction of the Canal whwh ma,y blms

require special works for its drainage, but eVe‘n ﬂ’lls
not be too expensive an Gperation to exvludc xts nse,

~ id
Mﬂdmﬁémﬂ lqnbdr ﬁo‘cut 16 i i i
i ‘he‘dmn plpés %o be used should be of the beqt quhhy px*ocura "I %ﬁ*&mbﬂ‘(‘l 1o (ly iy

. my experience thongh possessing! the erude material has ndat ab il
Dmn S " gmwm present produced pipes with the accﬁmcy of ahape required. uThm
best Enghsh Pxpes leave little to be desired in this way; not only must the pipe })elgwd but oi.: |
~even greater importance is the accuracy of the workmanship f@qﬁ“édﬁ“h? i ’NW‘T Il
=Wt)rkman when careful]y mstmcwd are qmte competent to th ; a.nd thﬁﬁﬂh Qem | q i

i ol
(i

(it
|

Of all the vm-iouq rohemes which have bveu .xdopl,ul for the disposal and utilization o
sewage, irvigation is the one whicl Las, according to my . exmuence : i

proved remunerative, which veqmm 1o mumpulat«mg OF 1 |

' | turing process, always expensive, prevmurs to use ; and) whibkms 8/

1eaddy appliod bﬁwage farms in the neighbourhood of Lmdm an jd mhw lalt'@e\ Cl‘o‘smsﬂq:‘u { Il

Eugland are mpxdly mcreasmg with promme of great sucoess, | e
! 3 ‘ o

Séwaos e iti
i (pr(gaal igstion, best means

In Envl,md the one g; eat d:fﬁcultv is the cost of keeping the hmd cle.u" of weeds, wh eh

w as Tapidiy ad the crops, this is a serions difficul \
Dxﬂ"n.ulty 'm.th Irrigation iu ?’1’0 i 1 i J i i i waga
Englatd. arming.  In India however, whore erops of equal value, su«rm-wnﬁ,
tobaeen, mrn éarden vegetables, :md the grasses orow under Iﬁli
influence most Iwmlnantlv, the cost of munnal labor i cheap, and the great dafhullty dxsappear% ‘

\ 'ﬂy moah mmportanb t.a the eﬂment actaon of any
mgg, This is usually left to ard m"y K
. pot have the requisite skill and xpmehcbul The un
Lot sl Samtaa'y Eugx‘g ‘ rs’I have met with, and it is decidedly Né@ i *33:
il 'H(ho are Bxpemenpe& in the wm' &ho’uw. be pBﬂﬂIﬁbGd to tO‘ 1y
ployhhﬁe{ht‘ of a depm“tment for the purpose ; where every m
ilure traced to its proper source; where work mustr'hey 1
i too gre&t a temmmon f'ot urespuns}bh and te

lemg had the mmmgoment for ' shovt timie of a small sewwe farm, I ean '»peak wi e
great confidence on this question. | 16 is too much to expect that any profit ean be nnmer}duﬁel
vealized by the Municipality out of sewage Operations of this Kind, but after the requm
experience has boen obtsined there can be no doubi whatever that eapital miay thus e profi

sl}!(\ 1 pl(l‘vfd anvd the WLC&nSlt) j‘Jl' dwc}l'ﬂ,gluw th’e hf“vil”e, ("{Q:th on rare DQ( %u’,ns U]t() th
seay be wyolded, N i ‘

-
, |

i may, and generally dw‘ﬁ hﬂF‘Pan: that on completmg
i | required to fill up an in erval, n
bﬂzp'x?&w@%ﬁ"mp et lqu“th) and another of the quxrad.l
i 0 || materinl impossible to cuk, ¢
put in and an dpeu Joint is left, through which the sewage can s

; mtl ‘and which inay also a,dnim the earth and cause a &

! it
sc,uelm, 1 proposv fux eonsxdcmtmln 01 Goye 1'm:
L um3 now add 0 f(aw mms (m. the sung.tt of nia L(-J'mJ

' l lmw thluucrhoub spaken of Brick sewuq mxd the esbmmte hak T ~wor
of & very superior kind% but the Bricks 1 lmvn. seen in Madras are not weil smwa e ‘»h*l
work, tho“&’“ well shaped, and burned, ﬁhey are too nhsoxberxt the material of wluo‘h tlm{“f |
are made ¥ not goody and I have inclided in the estimate ‘the cost of .msida pl&wtcﬂﬂé“w i

with cementyif this is properly done it i s mce 8 boa,tmg of smooth f»,t(me ams’l wu} TEMGYE
ohiection of absnrptmn ‘ f |

Bueh s genoral View of the D"aineugc
:\['}”\,l';'(l

ken pipe 1&:“: i
: the smwwd* il

ien made for Bui

mg,y he, and often is

rk‘x‘haushlp of mcompebent warkm

Obceube | ] il 1 have alsr» pmwaed for a large (qun,ntlty of eoncmte in Wh t,her t.bm; &
T

the Brick sewers are to be emb&sdded thms mﬂ _very m@&aﬁaﬁ}:’ w

‘ I
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subject will be able to confirm what I have now stated, and as to the general inefliciency of thé"‘:? :

work done hy persons without the necossary especial experi'eucai

1 have spent many years in endeavouring to perfeet the scheme of drainage in lectift}m‘ |
but T entertain gerious apprehensions that the good which has been done will be very cons |
siderably diminished by the * free trade’ in House Drainage which has been encouraged, notwith-
standing my repeated remonstrances; and in Madras I would commend this subjoct to the

consideration of those who may he intrusted with framing the rules and regulations under
which such works are undertaken, ik

-

All these evils would be avoided by a responsble dcpartfnb‘n#*
j who should not only construet, hut give necessary attention to the
working and maintenance of the drainage, at the expense of the owners.

House Drainage should be
executed by the Department.

- Lam of opinion also that every facility should be given for the economieal construction
of the house drains. The mass of the people who have to pay for |
them are poor and can ill afford to do so, the order to expend 40 or

* 50 Rupees is to them a serious difficalty, usually they are desirous

of having the benefit of the improvement, but oppose it rather than have to pay for it |

Cost of House Drainage op-
pressive to the poor class of
GWDers,

In such cases the Public Health Act of England provides that, the Sanitary authority r;agzy !
executo the work and hold the property as security for payment of principal and interest in'a
certain number of years, 2

Thus for a losn of Rupees 100 with interest at 5 per cent. for 5 years, the quarterly pay-|
ments would be Rupees 5-13 to pay off principal and interest in that period. ‘

1 am persnaded few people would object to the improvement mriéd out in this way; |
L would thercfore submit for theé consideration of the Government the desirability of such an |
addition to the Municipal Act as will enable the Municipality to undertake the work of private |
drainage charging just s much as the work may cost, and obtain re-payment in the form ot
private Improvement Rates collected in the ordinary way quarterly,
with the other Taxes. e

Private Improvement Rates.

‘The actual cost of Private Drainage of Premises is of course dependant on their size,
arrangement, and position ; it is also dependant somewhat on t‘ll?-;‘"

Covt of House Dralnage, width of the Roud.

il

| S

4 inch Stone-ware pipes cost, latided in Madras, per foot - i M Rl 1 ‘

Laying in the ordinary way with concrete - I 1 i L ‘ |

! ‘ e

Total per foot -, 0 10k O I\ ‘

For a small house the length required may be assumed as 50 ft. @ 10 As. 81 4 0 |

Cost of connecting Honse Drain with Public Sower i a1 A
One Syphon Trap fixed - bl G i i AL e

w I il
ah b ey | ol Re 8712 0
Should a simple Privy inlet be added without additional Pipe, the cost will be 8 4 ()f«»» i

e

f I “1431. ;‘\‘\‘\
Total Re || 48 |00 Gl
' This would be '(?xclusiv‘e‘ of the cost of eutting walls and repniring ‘Briekwork'::d‘iswrbéd-“; |

it
LA
I i

"

Lfl"z’; L oL i
o | ‘ 4  The one item of -counedﬁné’ the house drains with ;t‘he,sgt#met sevwer can b i b dggree
El il e reduced, by putting in the Junction piece Pl fi Hige SR
N e laid; if this plan be adopted generally, i will not only reduce fhe
04w cost by w length of Pipe (which must be broken to get it out) but it will obyiate: the nisk o-

‘ i : ‘ i ‘ I ! s extent is unavoidable ; moreover, there
B St ‘. damage and disturbhance to the pipe line which to some extent, is q?a,yol le; :
1 are 'some places wheré the cost of the connection is double what it womld,‘bg‘;m ﬁthgrdplgci-‘;;
‘without a,ny' cored yonding benefit to the house conpacted, as #zhens the cquﬁgmm f"f ma g w ’
- a9orl2inch p}pe,‘in plaée 05‘6 inch. il it | | . i ) |
‘ | | circumstances, 1 recommend that the Junction Pipe for i,fa\mry i
‘ ‘ and I have included ‘in__:‘nw_Eatxmate‘

In consideration of all the .
house should be put in as the strect sewer is laid,
an amount of Rs. 43,055 for _j;h;‘:i,s purpose. Ly

| For efficient record of the position of House Dmiﬁs: it is;f necessary that a Plan shqu}.:d bq:

| made of all premises drained, at & scale of 20 i:eet to t‘he_mcbt: a |

this secale the positiaﬁ of th"a?‘mI ,;?nd‘ Wa:t,er p1peg, 8;0‘,{ can m‘::; ‘
curately shown ; each house-owner‘ahguld:be.muw!?n@ ﬂgmsu@h a plan of {“" Pmlh |
on which to lay out the drainage, or pay the @%f"f’fﬁ‘””‘weg,?}?? House Dmmge po,:: he
L Dpcien G o R At L L i

- House Drzﬁ‘mge Plans.
(i e ]

i R
A ~lan;h°“1 i b nbﬂcgrmw, “‘an‘t‘%’l“i&iﬂéd in with the buildings,
i | | | which are now entirely omitted ; if this be done, at any fime when
R0 Cnination of the House Druin may be roquired it will be possible

i L aseertain dte exack position.. | |1 R B

lifAr1

The 100 feet Reven

I

Tl;e Act emp&i)Wers the Municipality to supervise all s,tllditioagg“‘and éﬂ?&lj‘t‘zﬁ ns to Houss
1 {Fi il | i ] (i
Drains. ' e

his p;ejcede the execution of its drainage,

onnection can be corvectly determed.

The survey of the houses in every street should ¢

| lag it is only by such means the exact position of the ¢ \ ‘ i
i i I Lt ! + Ju | " I I ﬁh \H‘ ﬁsed“rai'h‘g‘: .

One other important matter must be borne in mind when arranging the House d i
‘ i : As the system is not in&éndéd for sq}ffa% v?fate;j,; ‘t},hve; 4i‘!?‘ﬂ.»e§"s :0‘ |
the House Drains must in every case be so arranged as to gxclude
rain and flood water, " i il bl
I (e e e |

Tevel of inlets to sewers.

i b
| Most of t.he‘hw:é«;s, especially in the lower parts of the Townu wilm'zd twlg‘:;c:tlt:}&: ;531
:'abovef‘the voad level. If the inlet be so raised to 30 faeﬁf“ﬁ??ﬂ 4&gmlnlex lw]f the compound., i
water ; butit must also be raised a few inches at Iensf abdte p}!;e.ge}nera. v; i:’ must hlwi’«?“ be, i
| | bnckyand, or obher place whess ihmey be fxd, tp exoladh Aui riEEs SRR TR
|, subject to inspection by the proper officers. ; i i
| wgalation that all inlets to Honse
" lvup, goardol by an o gratiog, an
1 ion kom0 lipoer el
uld not be connected with the inerior. i

fill ‘ I |
Druins be trapped by a Syphon

and in the open air; sl‘a;‘ou‘ld!@;ny‘ |
or interior of the house be »
Its continuity should be

'« T should also bea

{

il ‘
All iuggés’tu be trapped, .

» i R | il
brought to this trap, it sigpul

i S A M e R T
broken, and the fluid be discharged & fow 1nchas"ﬂﬁ'°0$’9 Mght A el b n%ﬁ' ; i
: ‘ | ‘ il fill Pl e R el T el A partTen T i
Phis does not apply whero privy or water closeb connections axmthed, these aI"x_qtn:l‘ i i
shiould B8 adjacent to an outside wall in b i ﬁegly ﬁeﬂtl‘?‘ i e ) the h i e?
; ! 'T‘?h.a soil Pipe in the case of water closets should be cargiedito e lrelve o
49 i ‘ S I ; ‘ e ‘
. admits of, and oflq'n at the top. it I e e
: ‘ i e ' i ‘ it o ikas desirable ta
Whietd tha premises are Jaree and several branch drains are mnsmzmd;gziwﬁ& iRl i
il i i e s RO AN SR SR A Al e ot el IR sl R R
| eollect them into one Pipe and construct 1 trap in it i w‘m“ T e [’
] ol {i !
1 : i
i i : |
L | i






- The working expenses of the scheme 1 have proposed when fally c‘mied oub will b“’{
‘ follows e b pil ! ! b il t{“"

ENevg Efjsunr,rsmmm.' il s

1 1 Suvpa‘ intendent af i b W Rupegea 300 per mensen. il

i Lilkmlonent | il ;-1 de i

3 Engine men ot 90 Re - il - 60 do“’ W

‘ N 18 SheBy 0 B e e o R
b i O Chal e e e o OB e,
I O el e “ 86 doi i
| | il el

“  Total per mensem,..676 i i

Hhaliy

Working one Engine
w,, 2d i -

Total 82 hours, Engine 3

n L hourg‘qur‘ day. |
! il " 1‘1”“(1'().. At AR :‘{ ‘
3 Horse power effectiye. A G

“ 1] i

e -

)| power per hour,

The Engine will give 65 per cent. of effective duty, and the total power will be
H P, Ibs. tirs,

thus &ﬁﬂgg%lﬂi?, .—‘:‘M’*y sy 3%"["0!)5‘ per day.

ﬁdy ﬂbr?es.

il

Rs, days, W
A sl xm)::per'mgﬁ%dm
I | E"giheEébainshmmmb il
o UG Comtingencies -

L ;ijkin&‘: E’xpansé ab 3,081 per mcn.égm, a
‘ U h annnal ingkal
.VW‘H with Interast 41

: 081
« Rupees 36,972

Priticipal 28,48,000 in 30

nnual cost

ment necessary to repay

44 por cent, will be - e s LG LR

1L B o Pringiial s s 0 working expanses

amount; Lo Rupees 1,55,740,

years, th-qi‘a'nnual Imymanb and

SURFACE DRANAGE~—The improvement of the Sufaca Dy

ainage of Mady
| , & maoh Hiought 804 many levaly 4 e takin, sud probably 2
 Monk might be soade in providing new, and mproving' the old channels by
| Yeachos the Cooum or the Sea as the case may he. Al SRy

s L in ouly one ease have 1 heen able to extond niy enquirios to thi subje t
| tothe Blagk Town sewer of which éhe levely baive haen dnken. | | 1| LA
it o

‘ ad
. suhject, ous raguiri

Tas is

v

. iﬂﬂ,‘p

s the

1 nxrea,dm.medbythw sewer mal)out 5.{;&4}13 Gt d squ-n-emzlc one qum-ter i Rain |
per hour falling in this aren would E%e about 8,000 cubio feck per minita o
i | Al :-, I t i il il H i | ! i ‘ ) it ‘ At *,“
The Bewor is, I beliove, well constructed of Brickwork. with a granite |
850 _,5-6,_{5.#1\_0@5#; of aboy 21 Takhs ' i 7 P
i i bl

€15 £ Umpherson an

Akchs of Rupees,

i D“"““‘?H‘% Straét, ‘
Juil Street, there it

i i'(s‘reg:;}ctjn‘i'e;pﬁ; Ol




i Documexts mc'omw‘mid THIS Rnranw*A Level Bﬁﬂk momﬁm » ,
hunmq values of Bench Marks which have been established Jn various points "hm“é
the town, ﬁhe&é Bench Ma.:&us are bluo Whin stone posts nutmbéred 1 ko122 The vel of

S«}Wed wpa is | tlie level ﬁaken, and they are all mferred to a datum éﬁ feafr bBlOW
Sem.level g i

Tl : 1 i | 1‘. | i il T I Al

In taking th;ese Bem.,‘!} Mar mrfaca levela werc takeu &1‘40 ab 200§f t | Pm '

5 m‘m il Stwe’b und Road. These lovels are written in bb :
i Plans, but. are thm-o made to md;cm, the hﬁfg :

Q’Ve Hii i I

|
i

&chm ix lwm down on e av &
e Suiray tint uvg, In.id down the. lme and &twela for ery

bnd Fiuectmm, ag well |

‘Plﬁhw'anﬁ Seetiu‘xm’ o* Y:Sb‘reet.a..

pmpared on theso the pomtwn aml‘

! _;-:.T,'lme PLBBS Md Seetwns are given for the whole area to be dramed

o cam{’uigy chocked and may, 1 belisve, be considered as strictly accurate, ;

- tion of Sewers Mun Holes, Syyhons, Puﬂpmg Station, and Sea end of outfall sewer with o
i mqiex map o the vamms Moeki; of the Ra\mmwa ‘mrvmy are also pl“vPamd i

LA Est.mmte« Book !ﬁm j
‘ eomapondmg with those on the Reven
clination of each street sewe
. Lamp Holes and Man Ha!les,
| d&mn.geto propS |

1mstratmu Reporb of tha C‘alcutt M ni
}mt. ‘lfy dmmg prowous yeal's i :
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THE RIVER COOUM.

The eondition of the River Cooum as the chiet receptacle for the surface waters of Madras | |

15 of the greatest importance.

The area of the city is far too large to permit of any measures for effecting its surface
fhmmrrc, excepting by the ordinary means of gravitation to a lower level; and as the level of
the sca is the lowest that can possibly be obtained, it is evident, that if the River Cooum ean
ba kept down to this, it will he in the best condlblon tor effdcting the surface dmmwe of thn citys

It is moveover desxmb[e for many reasons that freslt supplies of sea water vahoulrl enter

with' the daily tidal current—the presence of 4 stagnant tagoon of sea water closely adjacent, 1o |

the most populons part of a large city is most undesirable—but when it is made to receive the
sewage of the population for weeks and months together) as at present, it becompes a source of

|

i

nuisance and danger to health, The greatest benefit to thy, Coonm undoubtedly will be the

diverting of the sewage into other channels, and to prevent uut,ucly the contamination of 1@

waters ; and should the very necessary works.of drainage be executed, still in the present

“condition of the bed of the River Cooum (which has for many ye,n'q recewed the greater part of

the sewage) the necessity for an improvement in its condition will enly be lesﬁen?d in deg‘ree,
and therefore T venture to offer for the consideration of Government a few rémarks on thb

subject.

From a daily observation of the * Bar' since my nrrnal i December last, and from mfm" ‘

mation with which I have been favored by Colonel Goddard, Colonel Moberly and others, it i

apparent that no regular discharge of upland fresh water thronghout the year can be expected ; i

and it is from the tidal infinence alone that any power can he obtained towards the keeping of
the  Bar' open throughout the year; and the case at once vesolves itself into the quemou of
quantity, and wlouby of the current, entmmg and muwg four txuws in the 2& hm i i

i
In this view of the matter the aven of the Cooum affucted by the ﬂulagl 'njiuence, and ,
regarded as a reservoir for the flood water at high tide, to he dmsohmged as the tide fulls, is an
important feature, The river when in flood, as during October last, scour owh the entnre
channel through the Bndgc and a clean chmmol was Iaft this' was ’the result of an enormous

body of woter moving at a high velocity.

Akg the quantity diminishes at the cessation of the raing, the water of the ﬂood tlde gmdu-
ally finds its way in, and it becomes a contest between the loose sand thrown up by the surf
at the mouth of the viver, and the entering and issuing tidal water ; as this process goes on
during the North Keastern monsoon curvent, the river is forced towards the southern end of

* the Budrre where there is a short groyne, and the drift sand oceupies four fifths of the Wat»er- il
way of the Bridge leaying a narvow channel only ; this chanuel is kept opert for several months

by the scouring action of the tidal water in passing to and from the reservoir of the Cooum,

‘ As the river suceeeds i forcing for itself a channel through the enormous quantity of laose
shifting sand for several months, it may I think be expected that if some comparatively small
NGNS of assistance were aflorded, it would remain permanently open.

Those who have known the River before the rough groyng of gmnife bouldem above |

-dluded to was p}jzced on the sea sidé of the Bmdgc- at its southern end, will be able to say Imw ‘
fur or for what period the closmg of the “Bar’ has been protracted,

My Obbenatwnq duung the past two months have shewn that the outlet of the chnnnel
into the Sea shifts towards the north, A qu:mt;t,} of sand aceumulates on the  Bar mde at the

head of the groyne, and gradually increases in extent, cansing the opposite or north side of the

channel to seotr aw ay the sand by the action of the waves which break on ity face. during flood :

tide, and carrying the sand nearer to the Bridge, where a very considerabile eddy is formcd and
@ Ananticy of send 18 piled wp ab the batk of the ioal Arat formed sl above; ns this action
| proceeds, the northern side of the channel becotties more and more exposed to the action of the
wuves, and the silting up of the channe] is more and more rapid, until the time swhen the pro-

P e g g e TN S o s S

e wpea,t dly ob%wed the water
nd (and the channel I take to be about. th !
f things, but the mass of sand it has to Wi

great to be 3?81001’116 by the amall stream opposed

m"unablc to S8y | whether the wa er-wm ‘of ‘tbe Bridge s
b propriated to the cons t‘.x‘ |
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‘ feeb furbhel s
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