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Proceedings of the Madras Government, Public Department,
26th September 1867.

No. 213. Read the following Proceedings of Government in the Public Works
Department, dated 21st September 1867, No. 2940.

Communicating a Report by Captain (Vide Proceedings, Public Works Depart-
Tulloch on the drainage of Ootaca—} ment, dated 21st September 1867,
mund. Nos. 531—536.)

No. 214. OrpER THEREON, 26th September 1867, No. 1200.
Communicated to the President of the Municipal Comnmission, Ootacamund.

(Signed) A. J. ARBUTHNOT,
Clief Secretary.

To the President, Municipal Commission, Ootacamund.

Yzd. J. Tulleeh,




Proceedings of the Madras Government, Public Works Departmeat,
21st September 1867,

Read the following papers :—

No. 531. From Captain H. TULLOCH, R. E., Executive Engineer on special
duty, to the Secretary to Government, Department Public Works, dated
Madras, 5th June 1867.
1. I have the honor to submit the accompanying Report and Plans in con-
nection with the Main Drainage of Ootacamund.

9. If the Government propose to begin the work this year, I think it would

‘be best to confine the work to the manufacture of materials. It is possible that an

inspection of the drainage systems in the different countries of Ilurope may suggest
to me valuable modifications in the details of the work, so that perhaps it might be
better to wait till I return from Home before carrying out the work.

Repori on a Project for the Main Drainage of Ootacamund.

1. The following drawings accompany this Report:—
(1.) General Plan of Ootacamund.
(2.) Detail Plan showing the direction of the Main Sewer.
(3.) Detail scction of Main Sewer.

9. The Datum Line, to which all the levels are referred, is the crest of the
waste weir of the Ootacamund lake, 1. e.,

Datum Line. the level of the water when the lake is
just full.

3. The Sanitarium of Ootacamund is situated on the inner slope of a series
Position of Ootacamund. of hills which stand on either side of a

great valley. The lower portion of the

valley is formed into a long narrow lake by a dam which has been thrown across a

gorge between two hills. From the bottom of the valley the ground rises on either
side at a cousiderable slope, and most of the dwellings are built on the slopes of

the hills.

4. The most thickly populated neighbourhood is the village of the General
Barar, which stands ncar the margin
of the lake on the northern side of its
upper end. It contains about 750 dwellings. On the lower side of the slope of
the hill, on which this village has sprung up, the floors of some of the houses are
raised two or three feet only above the level of the lake, and in heavy rains some
of the houses are partly submerged. The fall from the upper to the lower part of
the town is so considerable that the street drainage can be designed and carried
out with the greatest facility.

5. To the west of the General Barar, on the slope of another hill, stands
Mootooeherry, which merely contains a
. number of small detached huts, scattered
about in all directions, built without reference to any general plan, and presenting
the appearance of a neglected and dilapidated native village. It offers the same
facilities for subsidiary drainage as the General Barar.

General Barar.

Mootoocherry.
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6. The only other thickly populatel neighbourhood,

which it is proposed
Agraharam.

to drain at present, is the small Brahmin
village called Agraharam. It lies to the
ains about sixty houses. Being situated
and being raised many feet above its level, its drain-

north-east of the General Barar, and cont
near the bottom of the valley,
age will be a simple matter.,

7. There are still two native villages whi

the present project does not contemplate the d
8. One of theseis known as Dhoby’s Pe
Dhoby’s Pettah.

ch require to be mentioned, although
rainage of either of them,

ttah, and lies at the upper end of the
Ootacamund valley, more than a mile
away from the other thickly populated
reafter show how easily it ¢

ant part of the town remaing undrained, I think it will
be unadvisable to go to the expense of draining Dhoby’s Pettah.

9. The only remaining native town is Kandal.
Kandal.

; an be drained ;
but while the most import

This villaze doss not lie in
the Ootacamund valley. The Kandal

| . and Ootacamund valleys arc separated
by high hills, and ro system of drainage, therefore, which woul(] ANSW

could be made to answer for the other. Thedr
as a project by itsclf. It has not been considered by me, as the Ovder of Govern-
ment plainly refers to the drainage of the Oovtacamund valley only,

spected Kandal, and consider that I should inform the Govel‘n;nent‘that its drain-
age would present no difficulties. It is, however, a much more important village
than it is generally thought to be, and if Ootacamund is to be rendercd free from

all obvious sources of sickness, the drainage of Kandal should be undertaken as
soon as that of the Ootacamund valley has been accomplished

10. The mere fact of Ootacamund being situ

Subsidiary Drainage.

;1 for one
amage of Kandal must be taken up

I have in-

ated on the slopes of Lills will
at once enable the Government to under-

stand that there is abundant slope in every
neighbourhood for the effectua] drainage of the streets and houses. The case of

Ootacamund is the very opposite to that of Madras. M adras for gll drainage pur-
poses is as level as a table. Ootacamund has the slope of a mountain. In order to

obtain a proper inclination for the strect sewers and drains in M adras, it is a matter of

absolute necessity to create it artificially. In order to obtain a proper slope in

:xtremely
strects and houses,

¢ | amund, whichis a
totally different thing.

1. The subsidiary drainage of a neighbourhood is dependent on the natural
slopes of the streets in that neighbourhood onl

town is dependent on the relative levels of the |
districts of the town. However favourably situate
with regard to its own subsidiary drainage, the
a most diflicult matter. There might be a doze
square miles, the drainage of each of which tre

d every distriet in a town may be
main drainage of the town may be
n districts within the space of a few
ated by itself might be exceedingly

g - - ( i ent

i g i

¢ the connection of all the districts by one system of main drainage may
easy, yett '

2 ¢ onsideration e Engineer main drainage
demand the greatest care and consideratio from the Engineer. As mai g
| 4 1 on he facilities, however great they may be, offered by each neigh-
‘ ¢ acilities, ff.

does not depend on the

; 1 lent on the relative
i i a by itself, but is depenc
considered as a dralnage are ; ) :
bou'rhOOdf 11 the different neighbourhoods themselves, 1t mx_lsiﬁ be con.uderedp ror;
posm:'n (; aJdiﬁ'erent point of view to that from which the subsidiary drainage of eac
an entirely
At I:‘Ie gar(:)?jot in makine the abave remarks is to illustrate t?m position of
) O - . . a e
- dy tIC)erubsidiary drainage of which 1s extremoly easy, \ivlnlo at thulqame
Oomii‘:nun o ndoubtedly difficultics in its main drainage, which can only be
time there are u

overCOSme XY Tkiu' at a Map of O otacamund will at once satisfy the Government
13. glance ¢

that the only out-fall for the main drain-
Main Drainage. age of this Sanitarium is the extreme
d of the valley where the dam stands. Had the town stood at the lower end of
nd o . . ' 3
fl e lake instead of at its upper end, of course the main drainags W((l)uld l;axbe tbeen V:}l v
N is sl 1 ctween the
1t 1 situated at its upper end, and be
sasy.  As itis, however, the town 1s si bt o
cq'q) and the o’ut-f;xll is the lake, more than a mile inlength. The dli’ﬁcult}.r to be
o 1c 1s to convey the sewage to the out-fall in spite of the obstacle which the
reon il . obstc '
;“ie\ yresents. I will here mention the propositioas which I hay ¢ !xcard .made t(;'
a'“tltl is diﬂ%culty The Government will then be in a better position to judge o
mecet thi .

tho pll" ;)J ec%z:b‘n:;;tsgitz::li:}li r;lﬁictl'erstand it, to run the Ootacamund lake dry,
dt ] v the rimin sewer along its bottom which would _undoubtedly be vory oas};i
and to fa) 1d be a barbarous way of trying to get over a difficulty. Infact it woul
b_ut it wou . tt?nﬂ‘ ovcr one difficulty to ereate another and a far greater one. The
Slfnpl}’ e 'doration should show that although the main sewer could be very
shg:htest .coofmhc lake were run dry, yet tokeep it in order after the lake had been
easily bu{lt if t eldd . 'attendc‘d b:y almost unsurmountable difficulties. Sewers
filled 15, wl(;u built in such a manner that thoy can be casily kept under porfeot
should always el under control a sewer lying at the bottom of a lake which is
-contml. Due to {c?l)lan 50 feet deep would require most expersive 3"”_"“:‘:’9“10““-
o some.part? m((l) rein leaked it would be necessary to run the lake dry in order to
Every time the tra )ailr it, and every time the lake were run dry the most dreadful
get at the sewel‘_:1 ie;rise fr,om the exposure of so extensivean area of swampy land.
consequences mlt?elveral other grave objections to this proposition, but the Govern-
1 cox;li;;;o::’l‘:l‘:)zbt agreo wit?l me at once that the idea of a sewer at the bottom
men ) ) .
of the 1.akc is utterﬁl}r gutrzf (’)c:lotlg:c‘s:l:i);l I hove heard made is fo bu}f up the lower
.18' ThetSC‘JO“aHS toprun the main sewer at a considerable elevation above the
portion of ﬂ.lO 0?”37 slope that it should issue at the lower cnd of the‘ lakc ona
lake, aod with sa(t, 123 Tll[()i object of this proposition is to overcome the fhﬂiculty of
le\fel .Wlth the wa tor.o-reat depth below the surface of the lake. Nowit .w111 be mani-
building a sewerf tagil;t if a sewer is built at a high level no houses situated beIoW
fost to GOVOH;SILD drained intoit. Now although the lower portion of the town
that level cou o (im at the probable cost (at arough calculation) of about a .lac of
;;{ould betsz‘r’(‘:; oal é still remain an extensive tract of land lying higher up in the
upecs,
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(})ﬁtalcamund valley Wl}ich it would be also necessary to purchase, and the cost of
this has not been considered. Moreover, as the sewer at a high ,level could run
=] -

along one side only of the valley, it is clear thatno drainage from the other side of

the valley could be received into it, as of course in that case the sewage would

require to be taken across the valley which would lie below the sewer. In fact if

this PrOé)OSItlon were carried out, two systems of main drainage would be ultimately
required, one system for one side of the Qota .
camund valley, and I
other. I calculate the cost of the ¥y another for the
s property that would
such a scheme at certainly not less than aylac of Rupeeshzve to be bought up for
Y b

ce d probabl
fact such a proposition if carricd . nd probably more. In
16, cd out would entail an enormous expenditure.

Sine } "
ince my report on the drainage of Madras was submitted to (Govern-

Sewage and rain-water must bo separated. ment, further consideration of the subject
!ms convinced me that the views I have
1ty of separating sewage and rain-water

From information I |
. : 1 : 1ave ineli
think that even in England it may be found necessar i g inclined to

. hereafter t

by itself, ot rain- y er to carry sewage
oy itself, an'd to lo.t ram-water escape by open surface channels to the natural Ot
falls in the immediate neighbourhood. There is no LT, out

. doubt n :
neers in England are inclining to this view of the ucsti OwBthat many Bngt
' . stion. : ;
favor of the separation of sewage 4 ut arguments in

and rain-water apply wi
’ : y with three and four times
as much force when town drainage i this counfry is considered The arguments

in favor of my views being already b
g y before Government in the re i
’ v ortont
of Madras, I shall not here enter upon the subfBét again, but sﬁaﬂ a; hne drasamaxgxe
that the Ootacamund sewers should be constructed for t};e removal of iy
sew

and that the rain-water should be all
e allowed to ese i i
out-falls in each district, e 8 fe mow does into ¢

? erein expressed, regarding the advisabil
in this country, are correct.

age only,
he natural

17. The sewer which I propose for the main d
egg-shaped one, 2 feet high by 11 fect wide, this
will discharge more than twice the total quantit}’r
gallons daily per head of the population,
sewer for a main one, I have purpos 1

| poscly made it larger than michtb
/ o ght be t -
sary for the present wants of Ootacamund, as the station is a fr?owincrhought ; s
in the course of some years increase very rapidly in populati?)n s one e myY

18. As thie cost of an iron pi " nine 1 '

: ¢ pipe of nine inches only in diam
than four times that of the brick sewer proposed abov)e; ot
the same time, discharge nearly ten times as much sew;
of an iron pipe has been abandoned by me.

rainage of Ootacamund is an
at the slope that I have given it,
of sewage calculated at twenty
Although this is an exceedingly small

uld be more
while the latter would, at

ge as the former, the idea

19. By reference to the drawings.which accompany this report the gencral

Main Sewer. :ihrection of the main sewer, and the
etails in connection
. : W
construction, will be understood. I propose to lay the sewer by the margin of the
o

lake. The main stream which feeds the lake from the cast. and which i - d

during any part of the year, runs along the bottomn of the Oot,acamund vallseneveld hry
a slope of more than ten feet a mile. From a point near its junction witg,tin 1 lils
1 propose to start the main sewer, at a slope of three feet per mile. It maiit;nz
;thls- Sk_’PQ until a creck of the lake is reached, under which I pro;;ose to take thc;
sewer in the form of an iron pipe. The inclination for this small portion of the

ith its proposed

’ Proceedings of the Madras Government, Public Works Department,
21st September 1867.

sewer is increased, as I wish to prevent all chance of accumulation of deposit in it.

From the creck the sewer is then continued to the out-fall, at the uniform slope of

three feet per mile.
20. The slope of three feet per mile would, under ordinary circumstances, be

too little for so small a sewer, but consideriug the command of water that we shall
have along the entire length of the sewer, I do not anticipate that there will be any
obstruction in it. It will be necessary to make arrangements to flush the sewcr
at every hundred yards of its Jength, and manholes, lampholes, and ventilators
will also be required. .

91 As thesewer starts at three feet below the.level of the strcam which feeds
the lake, so it should be continued up the valley to the furthest neighbourhood
which it may be considered necessary to drain— the sewer always rumning parallel
with the surface of the stream, but three feet below it. The advantage of building
the sewer in this position will be that along its entire length there will always be
abundance of water with sufficient pressure to keep the sewer clear of deposit. It
so happens in this particular case ’ghat the stream itself has a considerable fall; the
sewer will therefore also have a good fall.

99. Now if it should be considered advisable hereafter to drain Dhoby’s
Pettah, the village which lies more than
a mile from the Gencral Barar, all that
would be required would be to continue the sewer up the valley until Dhoby Pettah

ere would be abundant fall for the sewer and abundance of water

was reached. Th @, , v ,
to flush it with, as the sewer would always be three feet below the surface of the

stream.
03. The advantage of laying the sewer along the natural drainage line of the

country 1s that the whole of Ootacamund, with t-he exception of the southern side of

the Ootacamund lake, could be drained into 1t. . The southern side of the lake
has only a few Juropean houses, and will not require to be drained.

94, The street drainage of the different districts will be a very simple matter

' so far as engineering is concerned. 1

Street Drainage. would rccommend the use of six inch

Drainage of Dhoby's Pettah.

ing generally parallcl with the surface of the roads, and

earthenwarc pipes ruunn ' .
The carthenware pipes should be connected with

placed about three feet below it.
the houses in the same manner as p

Madras. : .
5. In conpection with the drain

roposed by me in the report on the drainage of

age of Ootacamund, I propose also the recla-
¢ mation of the swamp at the head of the

The OOta\@‘d Swamp- lake. This is a work of great nccessity

and might be commenced at once. I propose to make a c?xanncl (wide ern‘ough for
two bozits to pass cach other), from the lake to the head of the swamp. The carth
should then be excavated from the upper portion of the lake aund should be taken

by boats and deposited at the lhead of the swamp. As the swamp on each side of

the channcl became filled up, the channel for the boats should at the same time be

- dually closed, and the work of reclamation continued till no swamps were lett.

a 3 ’ ) . . v

There arc other ways of reclaming thie swiamp 1nto which I need not enter, but the
i ve O . - W > ¥ -:(-];. e} 1 S - 3

one 1 propose has the advantage that the bwfnnp.\\ ould _b(-‘lc amed in the shortest

time. The prisoners in the Ootacamund Jail might well be employed on the work

of reclamation. When the swampis entively reciaimed the margin of the lake should
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be well defined and no encroachments on the lake permitted. The reclaimed land
might be formed into a Public Garden or Park, a great want in Ootacamund, as the
present Botanical Gardens are so far distant from the centre of the town.

26. Ibeg toinform the Government that the out-doov surv
which the Plan of the Main Sewer has be
Department.

ey work from
en plotted, was done by Major Hessey's

—

Referred to the Acting Sanitary Commissioner for any observations that he

may have to offer.
(Signed) J.-II. M. SHAW STEWART, Major, R. E.,
Fort Saint GEeorgE, '

Under Secretary 1o Government. -
1st August 1867, :

No. 532, From the Acting Sanitary Commissioner for Madras, to the S
to Government, Department of Public Works

August 1867, No. 260,

ecretary
, dated Cannanore, 29th

L. In reply to your reference to
2 Plans of Ootacamund Drainage,) by Banghy ply toy rence

post.) me of the plan Proposed by Captain
1 Letter from Captain Tll;“&Ch, ‘I;. Ei{, to Secre-  Tulloch, x, E., for the drainage of Qota-

tary 3 t, i ! 8 D -

,];‘gﬁtf" Government, Public Works Depart camund, I have the honor to state that

1 Report on a Project for the Main Drainage of the scheme appears in ever
. Ootacamund. blg fprt at st@_tiqg_: L _
2. 1 would, however, 'r‘és;&tfuﬂy
direct the attention of Government to the
desirability of refraining from the definite sanction of the expenditure contemplated
by Captain Tulloch (74,000 Rupees) for the carrying out of this drainage scheme
until an estimate has been made of the eost of constructing the house-ﬁrains and

strect-drains (not apparently estimated for by Captain Tulloch), and until ;7 s set-
tled by whom these are to be constructed. '

3. Until these matters are settled
drainage may prove to be a cause of useles

Y way suita-

1 Abstract.

the construction of a system of main
8 expenditure of money.

—

No. 533, Minute by the Right Honorable the President.
(Here enter —— September 1867.)
No. 534. Minute by Sir T. PYCROFT, k. c. s. 1.
(Here enter 27th July 1867 ) N
No. 535. Minute by the Honorable H. D. PHILLII\’y
(Here enter 11th September 1867.) N
No. 536. ORDER THEREON, 21st September 1867, No. 2,940,
CIVIL WORKS, No. 56. 1: With Lis lettor above recorded,
' Captain Tulloch,

_ Special Executive
; Lngmeer, submits ip compliance with
the Orders of Government of the 21st February 1867, No. 519, a report, accom-

panied by plans and estimates,* on the

subject of the Main Drainage of Ootaca-
mund,

- * Rupees 74,000.

s g e

~Growvermideti

Proo;eeding: of the Madras Government, Public Works Department.
1 215t September 1867.
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9. After describing the great natural facil.ities whichhexist .for the eﬂ'ef:tuai.
drainage of the streets and houses in this Samta'num , ?,nd d}scussu(l)g tthfa mrl?;ﬁzcc;l
the several proposals which have been m.ade for its main drainage, apda;x} Hloch
states that a long and careful consideration ?f the subject has confirme 1mt.m °
opinion that in devising any scheme for this latter obj.ect, complete separa ;ortlh?s
sewacze and rain-water should be maintained. Assuming the correctgesi ot s

inei le, Captain Tulloch proposes to construct an eg?-shaped sewer (2} fee g
Prg“;lp f , t wide) starting from a point near the junction of the main stream with
f}xxle Oftaf::mund lake, zam:i3 carried, at a slope of three feet per mile,.untlil : a crei‘k :,f
the lake is reached,”” under which he proposes to take the sewer in the (;1'31 of &

i i ith an indyeased inclination to prevent accumulatmr.ls of deposit.
tron Pipe, but Wltil ér-will be continued to the out-fall at the uniform slope of
Froy the creek{; e;iviveh;g’@king to the large quantity of water available, C.aptain
phxeo et P‘m’gl e’Wiill ukx)e al‘;l})ly sufficient. The sewer will run parallel with T,he
o CO;:SI erisn stream, but three feet below it, the advantage of . constructing
S“?face’Of‘t ehx'na osition {)eing that along its entire length there will alwz.;lys’ be
e e, ; vtfs;tgr with sufficient pressure to keep the sewer clear of deposit. .
R Government approve generally of the scheme submitted by- Captain
Tullc?c;h. Tk";}he z;(:ightly and filthy condition of the lower parts of .the N}e:t;vet (’:Zv:ﬁ
and principal bazaar at Ootacamund and of the streets above them is such as

d ing i rtance of that statio

u gently for imme late eIllGdy and lookmb to the 1mpo o l'l Il- as
. - Al o 1 h 1r'ttalr)"-' oA f’\”"w wnblie inctitvtinne wi_i:h an Finolish nonulation
'-tha; b any cnari a0 .

‘ i jon in thi idency, Madras excepted, and asthe .

: Civil Station in this Presi ,

wef lg’tg;?in(;f;'n{he South of India resorted to by Government servants from
£ i

ing in mi he local municipal revenue will
sdenei d beartng ip mind that ¢ 0T
s lt)ir:'bld:l?&x Z;;::tion of tﬁékminor or street drainage works subsidiary to
or xecut

Y.L LI
be require opening out and repair of roads, and for the

. ’ f € . .
Wta@%(gﬁz;%%%cy of the town, the Government are of opinion
water supp -

X 1 inag itly be borne by the State.

. pedeesar themain, draina e gl

*\\““ wwﬁﬁqﬁ bg‘gﬁéai}?mloﬁh‘%iﬁ%or‘ ngly be for?;varded t.o the

The Dlan i 3 endation of Hig Excellency in Council that

with thﬂr“?‘?@m paalion & o'% J h funds as ma
iven for the commencement of the work from such funds as y

gi

sanction may be Govornment, to be supplemented, if necessary, by a further

be at the disposal of this
" o f?r ot g ts that in the event of it being considered desirak{le
4. Captain Tulloch sugges '  ovent o ¢ being considered desiruile
the work projected by him tln;s year, operativ et
to commence £ materials, as his inspection of the drainage systems of l.ll ope
to el pre'paratmnvost valuable, modifications of the-plan which fre-ims ‘S}ﬂ)mltt‘e 4
The pos“b]y ot rove ol ‘;éi'i;ggestion, and the;r"wre he t thjg Supgrl'ntendll-l z
The .vaemn;en;gf) pDivisi6ﬁ¢d‘ struct the Excegfiy® Eng : heer at W:g_n.lllgton to
Engmwr of “e_ antici ati(;t‘fo “4he sanction of the @ov »’m‘%@"f fﬁﬂla,‘ for the
take xrff;sures’b;nn‘::ans I:)f contict labor, of the quantify of Y riéfks thatgs likely to
manufaeure,

1 w tife Layrencg Asylum scheme
WalkepAill report, now tgat L ‘k A
be reqt{red. Colonel Walke S er,al A Jiod

z icks n store for
¢ buitdings has been reducoggwh : draifjage. }in
g 12 ould not be maflgeavailable for the Ootac Z ind ke, referred
those works ¢ clamation of the swamp at the head of ti aand lg; e, re (clue
) re i : . ble project, and one
to iﬁﬁ. ig f&ph 95 of Captain Tulloch’s report, 1s a ‘S’Z.‘ d{}%lm € proj o

&

i
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which should be taken up at once. The Superintending Engineer will obtain and
submit a detailed plan and estimate of the work to be executed in the manner
sketched out by Captain Tulloch. The work should be wholly carried out by the
convicts confined in the Native Jail, assisted by an additional gang chosen with -
proper care after provision has been made for their lodging, health and security.
Colonel Walker will lose no time in communicating with the Inspector General of
Jails upon this subject, and in completing the necessary arrangements.
6. Ordered that the following letter be sent :—

(Here enter No. 2,941, dated 21st September 1867.)
(True Extract.)

VY

Major, R. E.,
Under Secretary to Government.

To the Superintending Engineer, 7th Diviston. s ez CQZ_/:" -
»»  Accountant General. ] /, ’ v T
»»  Controller of Public Works Accounts, Z (/é/;//'// % %_ ’ /Z &2/—
»»  Public Department. - - {
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