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2 No. 378 W., 8t Fesruary 1897.

GOVERNMENT OF MADRAS.

PUBLIC WORKS DEPARTMENT.

Buildings and Roads.
Civil Works.

Reap—the following papers :—

From the Superintending Engineer, IV Circle, dated 14th November 1896, No. 575 W.

G.0., No. 107 M., dated 27th January 1897.
Read—the following papers :—
From the Public Works Department, dated 17th October 1896, No. 3598 C.

Anstract.—Transferring note by the Chief Engineer i i i
. 1 1sfe \ approving plans an-
connection with certain improvements to the OOtacamgnd draix}:sfge schgenll)e. ket

From the Sanitary Board, dated 4th December 1896, No. 299 S.
Read—the following papers : —

Letter from the Superintending Engineer, IV Circle, dated 27

: ! in § th August 1896, No.
Endorsementwm the ercal at_xd.Mumclpal’Department, dated 22nd Ogcl;szr 1896 0N3)2212‘(§g
Note by the Sanitary Commissioner, dated 3rd November 1896, No. 457 8§ B Sk :
Note by the Sanitary Engineer, , Oth £ >, ; SR ,

Note by the President, Sanitary Board.

In forwarding the plans and estimates for the Ootacamund drai
0T ) 1 drainage to th
and Municipal Department I said that I approve generally of the sch%meozamdet%z(:;;3 a%

forwarded th $ ¢
Shnitiry Boaiff to save delay as I would have to note on them again as President,

2. Asregards the details T agree with the Sanita 1 i
; 1 ry Engineer that a 15” 1
larger than necessary and I think a 12" pipe should be substitlglted, this Wiélll rgdule)iapil;:

estimate by Rs. 1,490. I can see no object in carrying the pi
swamp sump and Mr. Ashpitel’s an’angerixent may be a%progegfpe s s

3. As regards the difference in levels I have no re

. ' ason to doubt th D
of those taken by Mr. Ashpitel who informs me that they were taken se ve?'a(iotliﬁg?}fsz
the matter is not of much consequence as a 12” pipe is ample to give the required dis-

charge even with the reduced grade of 4, this bei hat : .
is reduced to if there is an error of 1’ as stated b)?lllﬁltl%'.v}oxaleg[ r. Ashpitel’s grade of y75
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4. As regards the manholes the designs submitted by Mr. Ashpitel are sample ones
and are not prepared with reference to any particular site and they will have to be
altered to suit the ground level during construction and probably a saving on the esti-
mate will be effected. I do not agree with Mr. Jones that Mr. Ashpitel’s flushing
arrangements will not answer the purpose, it is impossible to say for certain that it will
be a success, but I see no reason to think otherwise. Mr. Ashpitel’s reasons for ending
the supply channel as he does are given in paragraph 21 of his report and I approve of
them.

5 1 consider that Mr. Ashpitel’s estimate should be sanctioned, the size of
pipe being reduced to 12" instead of 15", and as the rate is higher I would advise that
the pipes be ordered at once. The question raised by the Sanitary Commissioner
as regards the drainage of Muttucherry and Kodapanam can be considered hereafter.

(Signed) D. McNEIL CAMPBELL, Colonel, R.E.
924th November 1§96.

———

Resolution—

With his letter No. 422 W., dated 27th August 1896, the Superiotending Engi-
neer, IV Circle, submits plans and estimates for town drainage works at Ootacamund.
The proposals are drawn up with reference to the recommendations of the Sanitary
Board approved in G.0., No. 1890 M., dated 24th August 1895, and in accordance
with the undermentioned orders :—

G.0., No. 512 W, dated 10th February 1896.
il OB W o g 19th March &

2. They include the following estimates :—
RS,
(i) Estimate for pipes and for removing and relaying the intercept-
ing sewer from junction with Brewery drain to Willow Fund. 15,000

(ii) Estimate for 21 manholes for intercepting sewer e 4,350
(iii) Flushing sluice at head of sewer £ o 20
(iv) Widening supply channel 470
(v) Culvert under willow bund R R

Total ... 26,940

3. The plans generally have been approved by the Chief Engineer, and they have
now been referred by Government for the remarks of the Sanitary Board. ,

4 The Board approves the plans and estimates subject to the remarks of the
President, who has recorded a separate note on the subject which is submitted for the
information of Government.

5. The suggestions of the Sanitary Commissioner are commended by the Board
for the consideration of Government when opportunity offers.

(Signed) R. PARSONS,
Secretary.

Order—No. 107 M., dated 27th January 1897.

The estimate prepared by Mr. Ashpitel for the improvement of the drainage of
Ootacamund, which, as modified with reference to par:?,graph 2 of the note by the
President of the Sanitary Board, amounts to Bs. 25,450, is sanctioned.

9. To meet the cost of the work, the Municipal Council is requested to appro-
priate a sum of Rs. 25,450 out of the Provincial grants amounting to Rs. 1,89,000 on
account of the water-supply scheme, which it has already received, and to place the
sum at the disposal of the Public, Works Department.

el
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3. The Public Works Department is requested to put the work in hand at once.
Its attention is drawn to the remarks of the President of the Sanitary Board in para-
graph 4 of his note. :

(True Extract.)

(Signed) G. 8. FORBES,
Secretary to Government.

Orper—No. 378 W., dated 8th February 1897.
Communicated to the Superintending Engineer, IV Circle, who will arrange to
have the work put in hand at once and completed before the next season.

9. The Local and Municipal Department will see that the requisite funds are
placed at the disposal of the Public Works Department as already ordered in para-
graph 2 of the Government Order read above.

3. The sanction accorded in paragraph 1 of the Proceedings quoted above has
been registered as Excluded Local No. 61 W. of 1896-97, and classified as Miscel-
laneous Public Improvements, Original Works.

(True Extract.)

(Signed) D. McNEIL CAMPBELL, Colonel, R.E.,
Secretary to Government.

To the Superintending Engineer, IV Circle, with thirty-one enclosures.
,,»  Examiner, Public Works Accounts.
,  Looal and Municipal Department.

Fxd. T, K, Narayana Aiysngst.’

. Gobernment (18971 of Wladras.
LOCAL AND MUNICIPAL.

—pn

Recd. Enclosures
1897.

Regd. Spare éopz'es

1897.

@.0., No. 107 M., 27th January

JANUARY.

Drainage. .

Sanctioning an estimate of Rs. 25,450 for the improvement of the — of Ootacamtnd, and
requesting the municipal council to meet the cost of the work out of the Provincial grant of
Rs. 1,89.000 on account of the water-supply scheme and to place the amount at the disposal
of the Public Works department which will put the work in hand at once.

g5t < il tiae o e e L R O - G T P
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Reap—the following papers:—
Endorsement—from the Public Works Department, No. 3598-C., dated 17th
October 1896.

Read—the following papers i—
: J. HANNAN, Esq. Superintending Engineer, IV Circle, to the Chief

meEngineer, Publié W&?l'l’cs Department, dated Coimbatore, 27th August 1896,

No. 422-W.

As more than one reminder has been lately received from your office calling for
the estimate for relaying the in*ercepting sewer and for the drainage of Mettucherry
and the main bazaar at Ootacamund, I have the honour to submit herewith the Plans
and estimate for that portion of the scheme which affects the upper portion of the
Ootacamund lake now being filled in. The plans and estimates were ree.elved by me
on the 10th instant. As no proper data were submitted for the rates Whleh_a_ppeared
to be excessive, I returned the data sheet to the Executive Engineer for revision. It
has not been returned as yet. As, however, the estimates appear to be urgently
required, I submit them as seceived. They have not been checked in this office.

9. Mr. Ashpitel submits a very full report showing, amongst other things, how 1n
his opinion the drainage of the Mettucherry and the main bazaar, &c., should be carried
out. His proposals are, I have no doubt, the latest up to date ones from a sanitary
engineering point of view. Whether the existing arrangements cannot be made fairly
efficient at a less cost is a question which will doubtless be duly considered by the

Sanitary Committee of experts.

—

ENCLOSTRES.
Reporr to accompany the Preliminary Estimate for the Ootacamund Drainage Scheme.

Object of Preliminary Estimate—With the exception of Kandal the drainage of
Ootacamund at the present time is discharged into the lake owing to the failure of the
existing system of sewerage. The sewers consist of open drains following the natural
lines of drainage and an intercepting or main close sewer of varying size and descrip-
tion which follows the line of the supply channel from the back of Mr. Brown’s
establishment to the Willow Bund. Beyond this point an iron-pipe sewer, 12 inches
diameter, has been laid through the lake with an outfall into the Kandal stream.

In G.O., No. 512 W., dated 10th February 1896, the preparation of a complete
scheme was ordered, but. owing to the delay in obtaining copies of the recent town
survey, this has not been possible, and i G.O., No. 982 W., dated 19th March
1896, this preliminary estimate was ordered to be prepared. The estimate provides
only for taking up the 9-inch main sewer from the Brewery drain to the Willow Bund
and replacing it by a 15-inch pipe as already approved for improving the lake supply
channel and the provision of fiushing arrangements for the main sewer.

9. Existing System.—From time ,to time considerable sums have been spent on
the drainage of Ootacamund, and the result cannot be said to be satisfactory. The
main sewer for a length of about 4,560 feet consists of a masonry conduit laid almost
on the surface of the ground with an average fall 35, a 9-inch stoneware pipe from
4,764 feet to 6,603 feet laid"practically with no fall (vide longitudinal section) though
a fall of iy is available and a 12-inch. iron pipe through the lake with a fall of

s2¢s. The only really efficient length of this main sewer is the pipe through the:

.

Jake which is provided with admirable flushing arrangements and needs no improve-
ment. The 9-inch pipe is too small and without fall, and the masonry conduit is, it

e ——————_

®

P
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is suggested, altogether in the wrong place for the main sewer and of very inferior
design. Throughout the system the manholes are too small, and, as the Sanitary Com-
missioner points out in his notes printed with G.0., No. 648 M., dated 23rd May
1894, there are numerous gully pits along the line of sewer designed to intercept silt
and solid matter, which are simply open cess-pools. "

3. Proposed System.—In any scheme for the drainage of Ootacamund it appears
to be absolutely necessary to recognize the fact that, whatever the merits of open
drains may be, it is not a good thing to combine them with a closed main sewer.
Such & combination is fatal to good sanitation as, owing to the necessity of admitting
surface water to the sewers, and the difficulty of excluding solid matters, rubbish and
road detritus, gullies are required {vhich retain sewage and become nothing more nor
less than evil smelling cess-pools requiring frequent cleansing.

4. Open drains have in this country a number of advocates who echo the old ery
that the sun is the best sanitarian; but the sun, like other sanitarians,requires to be
given a fair chance. To collect sewage in a number of pits into which liquid is
constantly flowing does not give this fair chance, and the result is that the sun, under
these circumstances, merely assists putrefaction and the formation of sewer gas. It
does mot seem advisable, therefore, to have a mixed system of open and closed drains,
and one or other of these systems should, it'is suggested, be adopted in its entirety
with no cess-pools.* .

5. As an open sewer along the north boundary of the Hobart Park would be
extremely unpleasant and unsightly, and as the existing 12-inch iron pipe throngh
the lake is effective and has been laid at considerable expense, it is suggested that a,
pipe system should be adopted throughout, the existing open drains being retained
for surface drainage only. Ootacamund is an ideal place for such a system of sewers,
provided that the ordinary principles are adopted with no special contrivances, such
as cateh-pits or interceptors, which create the very evil the sewers are intended to
prevent.

6. Eristing Masonry Sewer to be reserved for the few houses along its course and
for flushing purposes.—In paragraph 2 it was suggested that the existing masonry
sewer down to the junction with the Brewery drain is wrongly aligned. Inspection
chows that this sewer has not a good fall and directly serves very few houses. It is
also of poor design and much obstructed. A better line for the main sewer will be
along Commercial Road joining the existing line at proposed manhole No. 1 and
picking up the market and latrine drains on the way. 1f this is approved, the main
may, for the present, start at commencement of the Commercial Road bazaar and may
be at 12-inch stoneware pipe up to proposed manhole No. 1 (2¢de plan No. 1) and a
15-inch stoneware pipe from this point to the junetion with the existing 12-inch irort
pipe near the Willow Bund. It appears to be of but little use to fix the size of pipes
by calculation, as the amount of sewage to be dealt with is likely to increase enor-
mously as the population increases, apnd the 12-inch iron pipe through the lake, with its
flushing arrangements, will take the discharge from these pipes. 1t will be noted that
the velocity in all these pipes will considerably exceed the limit of 13 feet per second
proposed by Waring for the separate system. The existing masonry sewer from the
back of Mr. Brown’s premises to manhole No. 1 will be extremely. useful to serve the:
few houses along its course, but will chiefly be valuable for flushing purposes as
explained in paragraph 7.. When house connections are provided this sewer should
be examined and repaired and the manholes altered, so as not to retain sewage, i.e.,
the catch-pits should be filled up and proper channels formed.

7. Proposed Flushing arrangements.—Just above Mr. Brown’s stables a small
tank formerly existed as 1s' evident from the old surveys of Ootacamund, and, if this
tank is restored by damming up the channel at the point shown on the accompanying
map, and a pipe laid from this tank to the head of the existing sewer, an efficient .
fush can be secured. - Plan No. 3 shows the proposed flushing sluice with two vents,
each 6 feet wide, or the full width of the channel bed. This ventage may be con-
cidered to be excessive, but is allowed in order to reduce the velocity through the sluice
to the normal channel velocity during the rainy weather when much silt is likely to
be brought down from the hills. From this sluice an iron pipe 9-inch diameter is
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proposed to be laid to the head of the existing sewer with a fall #; o S idanaie
; therea
and regulated by a sluice valve. This pipe will discharge suﬂicii;t :vatgr f;o u’:

*.8ome of the obstructions in the masonry se aniple’ flush under pressare * and owin
will probably have to be removed. AL by thedcontinuous supply in the ehannelg,
: even during the hot months of Al
the flush can be effected daily. No automatic flushing arrangements are %m;gzey(;ea:;
dome sort of establishment will necessarily be maintained and automatic valves have
a tendency to get out of order. To flush branch sewers water will have to be obtained
from the municipal pipes; but if Field’s or other suitable flushing tanks are con-

ctructed in connection with the stand pipes, the waste water will probably be ample

. 8. Dimensions of proposed Sewers and Position of M —

estimates 1t 18 suggested that the branch street seweréf maya%’;o%{'incin a%l(;} tﬁzn;lplete
connections 6-inch, stoneware pipes in accordance with the usual praeti’ce ; the s o
to follow the directions of the streets and to be laid in straight lengths ;a,eeordielzv eg
the roads, each length being terminated in a manhole with intermediate manhol . t
intervals of 150 feet to facilitate inspection, ventilation and the localization of l:ska
Intermediate manholes will not be numeroas as the streets are generally short :nzi

)

therefore it does mot seem worthwhile to sub ti i : s
inspection of the sewer. stitute ventilators which do not permit

9. Types of Manholes—Plans Nos. 4 and 5 show t ‘
: : : es of :
ginpﬁg 13 gs 4fofr progpsed n?anh};)h]a No. 1 where two braighes halz'?gg Ssg d&%}ﬁﬁ'
. 4 for ordinary manhole along the line of the main sewer and el ,
where the gradient is not too great. Plan No. 6 is the type for sew;r’:nwi:hsz“;}::;;

gradient though its ado tion does not s :
= s il ity pattef')n. ot seem absolutely necessary. All these designs

10. House Connections.—The house connections will, it i
; _ s will, it is presumed i
iﬁoth'? 2§W;rs a;e cons;mtlcted ?is being the cheapest and ;nost cI())nv;lnniJ:nt’ (?:ucra:(;nedP(l):;
P ows a form of trapped pit into which the sewage can be disch ,
houses and thence through a 6-inch pipe into the sewef The tra;)S(i}s ::"%:g ifsr(])sﬁo?fl
t Seizoly’;?f%ssicigir P&gg {;f Cthe Corps . of ?f-a;f e‘ssgsl'tI &gﬁgizgﬁsgg;stgefmmogxoz
8 i 4
Golo R.Eg y Captain W. A. {he 2hbstruction to the flow of sewsge ?s
: g ess than in other traps, in h
}i‘sh;l?c (:;m;?caslza% I::nd. useless sinking of the sides of the oriﬁele)a ,beli&;rfmvlv(;teis fgfrele
; crosswise, is straight and horizontal, parallel with .
the water in the tr,ap. Its d,ip i Hog v e ot
: . ; s therefore fully effective, the wh i
drain pipe, whilst in all round sections both 'dy vl Ppophes e
: dip uselessly into th
offer unnecessary obstruction to the flow of - bl gt et
( . Those who had 1
these traps regard them with favour, and siia b e cx
when we examine the principl i
they are constructed there appears t:) be eve B e e
( hy that should b
trap effectively bars the passage of air ; its di A i P “ngfite
: the same as that of other t
2 or 21 inches. The body of the water in thlP 2 i o B iy
! . trap being small is f tl
The outlet is on the next adjoining pi o 5 g Jenemse:
: g pipe, not on the trap itself. It f the poi
of this trap that when the sewage l it, 1 o in el i
f : ; ge leaves it, it falls immediately and freel
lip into the pipe and i by i oAl b e
h maintgiged. ; acquires motion thereby to start with, and a free outlet in the
11. Catch-pit or Gully for Stables.—Plan N
_ ‘ _ — No. 6 shows the form of
Xé’;};i sgg:i.tmg astztache%t‘go the inlet to the drain which is turned dow(;lvg:rlcllz ffzrpi‘t::');zi
) raw, &c., getting into the drain, It is pro osed to b i i
with surface channels carried beyond the building It)o af distange o‘? ilzseée}cn PR

12. Ventilation.—In paragraph 8, it
on. ph 8, it is suggested that manholes sh ul -
?ﬁgﬁ?o Icl)nvzg(:ﬂilt?gnof& :ew%sr_ :{ Tﬁ;imum bdistances apart of 150 feetotodfalc:?li(t};ﬁge
, vent i i is number of manholes and 1
further ventilation ap}iears to be necess i pdeyes wrghar
cessary, except a few 6-inch 1

from the manholes or house connections to the ga%les of house?s uf ltlifes ﬁfi altblgte?al;

or upTl}z;mp-posts. : gk
is question of ventilation appears to merit some attenti i A

: : ion, as according to i

g :iiv(v;erage. and lland drainage)  the proper requirement shoul’d be to maki tth::rll]:ig-
jon universal, to furnish as many openings as possible and to afford abundant

ik
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facility for the inlet and outlet of air. The plan recommended by many Engineers
of prohibiting traps on house-druins and making the soil-pipe itself a ventilator reaching
above the roof seems to me o Jeave nothing to be desired. Under such conditions of
ventilation as this will secure, the house-trap is entirely unnecessary in connection
with such sewers as should be tolerated for a moment by any community. If the
fixtures are trapped from the soil-pipe, the very diluted atmosphere of the sewer may be
passed through this pipe without objection.”  This remark does not altogether apply
to the proposed system at Ootacamund as none of the pipes will enter the houses;
but if it isaccepted that the proposed trap (paragraph 10) is unnecessary, considerable
expense will be avoided, as all that will be necessary is to lead 6-inch pipes up the
walls of houses from the proposed pit (pian No. 7), and these pipes will not be needed

at every. connection when the pit is at a distance from the house in 2 court-yard.

18. Sewage Farm not mecessary at present.— In paragraph 8 of the Sanitary
(C'ommissioner’s note of inspection, the existing system of disposal of sewage into a
stream is condemned ; but, asehe municipality will probably find considerable difficulfy
in providing funds for the drainage, it is suggested that it is not necessary to further
burden its resources with the construction and maintenance of a sewage farm pending
the advent of the new industry, &c., alluded to. - If the present outfall is considered

to be too near Ootacamund, it is easy to extend the sewer further down the stream.

14. Pail Depits and TLatrines.—No proposals are made for pail depbts or special
forms of latrines, as the Sanitary Commissioner is believed to be in possession of
suitable designs. 1t 18 presumed that the sites will be fixed by the municipality with
reference to the sewers, and that the solid matter from private latrines will be taken to

pail depbts in conneection with public latrines, provided with automatic flushing
arrangements of the ordinary type.

15. Definite orders requested.—1t 18 requested that definite orders may be issued
on the various points raised in this report and that the plans may be approved for
adoption or other designs supplied. 1t is also suggested that the exact areas to be
drained should be marked on a map as it is understood that the drainage of additional
areas is contemplated by the Sanitary Commissioner; additions which may necessitate
modifications in the proposals now made.

16. Sult and Sludge Interceptor not necessary.—Orders are also requested regarding
the silt interceptor at the upper end of the sewer and the sludge interceptor at the
lower between it and its junction with the iron pipe sewer under the lake at Mettu-
cherry swamp ordered to be provided in G.0., No. 512 W., dated 10th February
1896, as with the proposed arrangements these are apparently not necessary. The
proposed flushing tank will obviate the necessity for the silt interceptor at the head
of the sewer and with existing and proposed flushing arrangements 10 sludge inter-
ceptlor seems necessary.

17. Tt is believed that the new railway station is likely to be located in Mettu-
cherry. If so, it will be necessary to demolish a pumber of houses and may possibly
be cheaper to buy up the remainder and give properly arranged building sites else-
where rather than extend the system of sewers to the irregularly built houses in this
part of Ootacamund.

18. Lake Supply-O'hannel.——In G.0., No. 3246 W, of 10th December 1895, the
diversion of the lake supply-channel and the construction of & culvert under the Wil-
low Bund road was sanctioned, but no provision was made for widening the channel
below the road immediately east of the Hobart Park. The catchment basin of the
lake above the Willow Bund is 37 square miles, of which about 3 square miles drain
into the supply channel. In the estimates now submitted, it is proposed to widen
the channel to a bed width of 12 feet with a fall 74 This will cost only Rs. 470

as the bulk of the earth excavated will be used for filling in the upper part of the lake.
A channel 12 feet wide flowing 2 feet deep will discharge 98 cubic feet or sufficient
for an effective rainfall of about 32 inches in 24 hours \which is the maximum likely
to be dealt with, seeing that the gross maximum rainfall registered only amounts to
6-62 inches. This widening is very necessary as the existing channel below the road
at the east end of the park is manifestly too narrow and frequently floods th.e land

above.
2
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19. No provision has been made in the estimate for lining the channel with
masonry or concrete as ordered in G.O., No. 512 W., dated 10th February 1396, as

this would be very expensive in made earth and would not prevent future silting as .

the bulk of the silt which enters the lake comes from the hills above the proposed
flushing tank. '
20. If silting of the lake below the Willow Bund is to be prevented, one of the

following alterations might be adopted :—

(a) The construction of a reservoir at the foot of the hills to arrest the silt.

(b) To carry the channel along the north margin of the lake to the outfall at

Kandal with sluices at intervals for supply purposes,
(¢) The construction of a series of drops in the channel.

21. Of these alternatives it is probable that the better course will be to extend
the supply channel along the north margin of the lake to discharge direct into the
Kandal stream as this will prevent future silting. The work, however, will have to
bé carried out gradually as at certain points, for short distances, the margin of the
lake is steep and the depth of water considerable, and the only way of forming the
channel at a reasonable cost will be to confine the silt to the margin as it is brought
down and to continue the channel as the land is reclaimed. It is certain that at the
point where the channel water joins the still water in the lake a deposit of silt must
take place, and if a pile and brushwood (not wattle) fence is constructed at a certain
distance from the margin and is maintained in advance of the silting so as to confine
it to the required width, it will eventually be possible to form the channel at these
deep places. Elsewhere, the margin has a gradual slope and there is no difficulty.

22. Lake and main sewer to be handed over to the Public Works Department.—
As the formation of the proposed channel will require technical knowledge and care
it is suggested that the whole of the lake and its channel should be transferred to the
Public Works department. It would also probably be as well to transfer the main
sewer as the flushing arrangements can easily be attended to by the Sub-Divisional
officer without prejudice to his other duties, while the municipal authorities have
shown their inability in the past to attend to this duty owing to want of proper
establishment. The transfer of the lake and main sewer would not necessitate any
additional establishment beyond a few coolies to work and keep the gearing clean and
this is the only charge, apart from the actual cost of repairs, which need necessarily
fall on the municipality. Care in regulating the discharge of the flushing pipe at the
head of the sewer will always be required owing to the weak section of the masonry
conduit and will be especially necessary until such time as the house connections are
completed as, if too great a pressure is allowed to, disc plugs will be displaced.

23. Permission is requested to purchase pipes and to manufacture two lakhs of
pressed bricks at the Lawrence Asylum without further delay.

(Signed) F. W. ASHPITEL,
2nd August 1896. Lzecutive Engineer, Coimbatore Division.

Note by the Chief Engineer, Public Works Department.

I approve the plans generally, and as the matter is urgent I forward them on as
they will have to be again considered as regards sanitary details by the Sanitary
Board of which I am President.

(Signed) D. McNEIL CAMPBELL, Col, R.E.,
Chief Enyineer.

No. 3598-C., dated 17th October 1896.
Transferred to the Local and Municipal Department.

(Signed)  D. McNEIL CAMPBELL, Col, R.E.,
Secretary.

No. 107 M.
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No. 1209, dated 22nd October 1896,
Referred to the Sanitary Board for early remarks,

(By Order)

(Signed) W. W. PHILLIPS,
Ag. Assistant Secretary.

R

Proceedings of the Sanitary Board, No. 299-8., dated 4th December 1896.
Read—the following papers :—

Letter from the Superintending Engi 1 -
Ragrist 1506, g tngncer, IV Circle, No. 422 W., dated 27th

R

Endorsement in the Local and Municipal D
October 1896, e Department, No. 1209, dated 22nd

—

Note by Surgeon-Lieutenant-Colonel W. &, KING. Sanit 2
dated Fort 8t. George, 3rd November 1896, No. 457213313? Commissioner,

Ootacamund Drainage Scheme.

Reference.—Rule 16 of the revised Sanitary Board Rules . . . “ The
plans and estimates for works costing Rs. 500 and upwards shall, after compiet

the Sanitary Engineer, be forwarded to the Sanita issi
sanitary grounds onlg.’,’ l ry Commissioner for op

Undersigned considers it highly desirable that Ootacamund shoul i
: db
with a correct sewerage conservancy scheme and that if funds be :vaila%if: rff:ﬁi%
cherry and Kodapamund be also included. He also considers it desirable that floodin
of the agraharam be prevented, and that silting of the lake be provided against, .

2. Undersigned refrains from criticizing the structural
: . 1 method
Engineer to meet sanitary ends with reference to the above rule. T A

ion by
inion on

Office-note by J. A. JONES, Esq.. Sanitarv Ene:
November 1396, No, 99 1, Sanitary Engineer, dated Fort St. George, 6th

[Reference.—Ootacamund Intercepting Sewer. Proposals for improvement of —.]

Under the special circumstance of this scheme havin been pre i
Wor}‘;s_departxr_lent officer, passed by the Superintending EngingerP:;?idaby zinil(libge
the Chief Engineer generally, it is rather difficult for the Sanitary Engine%g to kn 2
what manner of criticism is expected of him or what measure of advice he sh 1?13
tender, and after the exhaustive examination already given by the Public Ws?Vgrks

department, it is with i . : :
crificisms ; i 18 with some diffidence that the Sanitary Engineer cffers the following

i 1. In the first place the design of the sewer is not in accord i

laid down by the Sanitary Board. The Sanitary Board required thﬁctehglsgzvz-h:ﬁovg?s
be laid in a pipe-sewer ean_'led to the Mettucherry swamp sump. This has not be
done; the present proposal is to join the sewer to the iron pipe at a point above tﬁn
Willow Bund. Mr. Ashpitel’s plans show that in doing 8o he obtains a grade of f
in 329,.but the undersigned ventures to think that there is an error in theglevels and
with this note forwards_ the plan prepared in this office before the decision of tllll
Sanitary Board was arrived at. This shows that Mr. Ashpitel’s section shows a f ﬁ
of 26:96—21-37 = 959 between the points fixed by him as the beginning and ad
of the sewer and a gradient of 1 in 329 for the same length. But the se%tion o
forwarded shows that the fall is really only from 2959 to 25-00 or 4-59 and the | nov}r;
being 2,130——.250 or 1,880 the gradient is only about 1 in 410 an,d to obi:a‘iangt
increased gradient the sewer must be carried to join the iron pipe at’ the point indi:atzg

3
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illow Bund ; a fall of 1 in
i ard, that is, the first sump below the Willo ik, ¢ [T¢

gilﬁi‘: mt;gsgl)e. "This is shown by a red line on gltlet ﬁ:a:;l‘ﬁ Secompanylng L
should be noted that the data of the two sections are n i ol e
2. The section, it is submitted, should therefore be z;lzinen t; et spray o
levels being, it is believed, incorrect. Mr. Ashpitel in 1 zl:}alp i
erhards dati v f a 12-inch pipe by the Sanitary Board with the . i
fxzzognf]iexnthg(;?z: of the pipe by a calculati(t):'l’ l?efgu:etﬁiewlxlﬁlai):)’; v:'lery posiot

i o thin a €
:::ﬁoﬁiyﬁ;ingh’&: ?)(}S:Si)gy?i‘ilﬁ:&f atnd desires to point out the following facts.

8. Assuming for the moment that Mr. Ashpitel’s ggadet ;‘82 ;(erggt p‘;?mgiztea,
inch pipe were laid, this pipe at his grade would carry abou Ayt o Py
15-11110 3§4P allons per ‘minute. Taking this as a maximum 1t repr AR by >
2:3',’11 ig,ssg people at 20 gallons per ﬁead )(thelzeivzezo ﬂg:vg;gp :;;ea;inthat . }%‘: R
: ied off in six hours). <%
aOmia};:}rfngllg ::iw{ldg:e?(ﬁtagl this number, much less that, that number drain into the
0

. ot r? . i
mtercepimi sle;:neh sewer at 1in 341 (the supposed grade) has a velocity running

* full or half full of only 188 feet per minute = 3 feet per second ; but when this sewer

carries the actual sewage of the population which certainly does not amount to that of

ore than 10,000 people, the sewage of which will not exceed 277 gallons per minute
m )

i i ilting would
i ity would be so inappreciably low that silting
?sdab'lzlﬁlmtﬁé ptl};ie.ve%)‘(;ggie ?tohas always been maintained that 119—1nfch is a}l:ple
;;1 p:oll)eilyylaid the Sanitary Board decided oxiga_ l‘i—mch 80 :ts :0 ;ra(()iz Ot}r 3a41 ngﬁ
, ssing through it; a 12-inch sewer L wil
g?ggl?aﬁ‘tjggfa%g?i ;V;ée; IE s(ixl'l g812 I;g'alglons per minute full and 406 half full which is

ample. ; ‘ ]
gor Z')er}';fhe Endersigned therefore advises that the 12-inch size ’tze retameq. 1174]
6’ Not only has it much more chance of being self-cleansing, but 1tfw1ll be
much more easily flushed ; a 15-inch sewer would take a very large amount 9 water
operly. St
to ﬂush7I_)r$ervy1ittle of Mr. Ashpitel’s report ?efers to the _Work tg be do(;le,_ but 1;
rather an essagr on his proposals for thetgfemgn' 11?1;1 g:;hnnogt ;;Velt(lili st;;ass :dza;trprg:;ﬁ: :2d
i ers,; this poin
?,lterllngntolgégdtoblég;is;eg r(i)i? nig ﬂ ea;y to uI;derstand whether the plans of manholes
pithe yst the d;awings refer to such proposals or to the actual work now proposed to
%gzi%ertaken ; one manhole is described as manho}e N 0. 1; the other two designs
bear no such description. These manholes are 4’ 9” high from bottom lof fsewert ﬁo
ound level ; but at manhole No. 1 the depth of sewer below ground is on 511 (.rmil e
g:nitary Engineet’s tracing) 31-86—29-59 = 2:27. No ground level at a hls‘ lei OWI;
on Mr. Ashpitel’s sections, and apparently the tracing shows tl’le section of the line hfi).
the channel and not of the sewer ; from the Sanitary Engineer’s tracing howev:ifh t1 s
depth of 4’ 9” will be suitable for the lower end of the sewer only. Each ma ;)i e,
it is submitted, ought to be separately designed before work is begun, but the Pm}f 1ce\
of the Public Works department on this point is not known. Taking the mf: oles
as a type of what are proposed, it is marked that t_here 1s no arrangement wh tevgr
from keeping silt out of the sewer nor for the disposal of storm water. It is sub-
mitted that such arrangements must be mgde. The storm water from existing surfacg
drains (whether they are to be abandoned in the future or uot) must cross the propose
sewer ; these drains carry both sewage and storm water, and it is adwsab]g to prevent
any but a small quantity of storm water entering the sewer. Some design for this
should therefore be prepared and approved by the Board.

8. Mr. Ashpitel’s plan does not show whether he retains existing connection
with the sewer or otherwise ; it is presumed he does, but these also should have a
place on the plan and there the arrangements for Interception of silt and overﬂov(
should be shown.

9. The desirability of flushing the sewer need not be discussed, but it is doubt-
ful if the arrangements proposed are likely to be successful, The long square sewer

*
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with its many outlets, trap doors, &c., between the flushing pipe and the pipe sewer will,
it is believed, render abortive an attempts at successful flushing—it would be much
better to arrange for a flush tang (which could be filled with water from the channel
by pumping when pipe water is not available) at the actual head of the sewer. No
doubt the site of Mr. Ashpitel’s proposed flushing tank would be excellent, were there

a pipe sewer extended up to it ; but, under existing conditions, the plan cannot be
advised as one which should be sanctioned,

10. It is not thought that the proposed channel.vdebouehes into the lake in the
best position. It seems to the undersigned that it would be advisable for the channel

to be eurved quickly to the left after passing under the Willow Bund, thus reaching
deep water much more quickly than it now does. '

11. The undersigned does not think it necessary for him to criticise the
estimate nor the report other than in regard to the points already touched on.

12. The plans, estimates and reports are returned with the Sanitary Commis-
sioner’s note thereon.

e e

Note by Colonel D. McNEIT, CAMPBELL, R.E., President, Sanitary Board.

In forwarding the plans and estimates for the Ootacamund drainage to the
TLocal and Municipal department, T said that I approved generally of the scheme and

that I forwarded them to save delay as I would have to note on them again as Presi-
dent, Sanitary Board.

2. As regards the details I agree with the Sanitary Engineer that a 15-inch pipe
is larger than necessary, and I think a 12-inch pipe should be substituted : this will
reduce the estimate by Rs. 1,490. I can see no object in carrying the pipe to the
Mettucherry swamp sump and Mr. Ashpitel’s arrangement may be approved.

3. As regards the difference in levels I have no reason to doubt the correctness of
those taken by Mr. Ashpitel who informs me that they were taken several times ; but
the matter is not of much consequence, as a 12-inch pipe is ample to give the
required discharge even with the reduced grade of ;1;, this being what Mr. Ashpitel’s
grade of 51 is reduced to if there is an error of 1 foot as stated by Mr. Jones.

4. As regards the manholes the designs submitted by Mr. Ashpitel are sample
ones and are not prepared with reference to any particular site, and they will have to
be altered to suit the ground level during construction, and probably a saving on the
estimate will be effected. I do not agree with Mr. Jones that Mr. Ashpitel’s flushing
arrangement will not answer the purpose ; it is imPos:sible to say fqr certain that it
will be a success, but I see no reason to think otherwise. Mr. Ashpitel’s reasons for.
ending the supply channel as he does, are given in paragraph 21 of his report, and I
approve of them, .

5. T consider that Mr. Ashpitel’s estimate should be sanctiom_ad, the size of pipe
being reduced to 12 inches instead of 15 inches, and as the work is urgent I would
advise that the pipes be ordered at once. The question raised by the Sanlta.ry_ Com-‘
missioner as regards the drainage of Mettucherry and Kodapamund can be considered
hereafter.

Resolution—No. 299-8., dated 4th December 1896.

With his letter, No. 422-W., dated 27th Augﬁst 1896, the Superintending Engi-
neer, IV Circle, submits plans and estimates for town drainage works at Ootacamund.
The proposals are drawn up with reference to the recommendations of the Sanitary
Board approved in G.O,, No. 1390 M., dated 24th August 1895, and in accordance
with the undermentioned orders :—

G.0., No. 512 W, dated 10th February, 1896.
s gy 982°W. o, 19th March %
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2. They include the following estimates :— -

RS,
(i) Estimate for pipes and for removing and relaying the intercept-
ing sewer from junction with Brewery drain to Willow
Hoad .. W .o i o oo oe .. 15,000
(ii) Estimate for 21 manholes for intercepting sewer .o 4,350
(iii) Flushing sluice at head of sewer . . ' .e 1 . 4,200
(iv) Widening supply channel os o By <8 Lo 470
(v) Culvert under Willow Bund .. .t oo 2,920

Total .. 26,940

3. The plans generally have been approved by the Chief Engineer and they
have now been referred by Government for the remarks of the Sanitary Board.

4. The Board approves the plans and estimates subject to the remarks of the

President, who has recorded a separate note on the subject which is submitted for the
information of Government.

9. The suggestions of the Sanitary Commissioner are commended by the Board
for the consideration of Government when opportunity offers.

(True Extract.)

(Signed) R. PARSONS,
Secretary, Sanitary Board.

To the Secretary to Government,
Local and Municipal Department.

——

Orper—No. 107 M., dated 27th January 1897.

The estimate prepared by Mr. Ashpitel for the improvement of the drainage of
Ootacamund, which, as modified with reference to paragraph 2 of the note by the
President of the Sanitary Board, amounts to Rs. 25,450, is sanctioned.

2. To meet the cost of the work, the municipal council is requested to appropriate
a sum of Rs. 25,450 out of the Provincial grants amounting to Rs. 1,89,000 on account
of the water-supply scheme, which it has already received, and to place the sum at
the disposal of the Public Works department.

3. The Public Works department is requested to put the work in hand at once.

Its attention is drawn to the remarks of the Fresident of the Sanitary Board in
paragraph 4 of his note.

(True Extract.)

G. S. FORBES,
Secretary to Government.

To the Chairman, Municipal Couneil, Ootacamund.
» Collector of Nilgiris,
» Sanitary Board.
» Public Works Department.
y»  Financial Department.
»» Accountant-General.

Editors’ Table.

Exd. A. F, Eccleston.
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Reap the following papeﬂ[-— '

From the Public Works Bepartment, No,

3598 C.,dated 17"0c -
tober 1896,

transferring note by the Chier Engineer approvm_
- Plans and estimates in connection with certain iinprovementa |
to the Ootecemund Drainage Sch@;e.
From the Sanitary Board, No;
approving with remarks Plans and

works at Ootacamund,

399 8.,dated 4"December 1896,
estima tes for town ‘dre.ina.ge;,

The estimate Prepared by Mr.Ashpitel f'or the

of the droin

imbprovement |
nage of Covacewund, which, as

modﬂ‘:led with refere
ence to para.2 of the note by the President of the Sanibary 4
Board,amounts to B3, 25,450,141

2.

sanctionsa,
To meet the cost of the work, the

Municipel Council is re

=quested to erpropriete a sum of B3, 25,450 out orf the Provin-

cial grants emovnting to Is, 189,000 on account of the water

Supply scheme,which it has 2lready raceivsd,and to place t.he |

Works Department,
The Public Works Departrmont is requestec
in hand at once,Its

Sum at the disposal of the Publie
3. 1 te put the work
attention is darawn Lo the remarks of the

Fresident of the Sanitery Board Ml pare.4 or nis note,

(True Brtract)

/’ Secretary to Government., .

The Chainmn,Municip;l comiyéa_n
»» Public Works Department, wz)ll /»&bﬂa ILM

5Ce GCy &0,
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Drainage.

of Rs. 25,450 for the im};rovement of the — of OMmﬁnil, and
conncil to meet the cost of the work out of the Provincial grant of
- the water-supply scheme and” to place the amount at the disposal
ient which put the work in hand at once. : : -- :
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAT, DEPARTMENT,

Reap—the following papers :—

Endorsement—from the Public Works Department, No. 8598-C., dated 17th
October 1896.

Read—the following papers :—

From J. HANNAN, Esq., Superintending Engincer, IV Circle, to the Chief

Engineer, Public Works Department, dated Coimbatore, 27th August 1896,
No. 422-W,

As more than one reminder has been lately received from your office calling for
the estimate for relaying the intercepting sewer and for the drainage of Mettucherr
and the main bazaar at Ootacamund, I have the honour to submit herewith the plans
and estimate for that portion of the scheme which affects the upper portion of the
Ootacamund lake now being filled in. The plans and estimates were received by me
on the 10th instant. ~As no proper data were submitted for the rates which appeared
to be excessive, I returned the data sheet to the Executive Engineer for revision. It
has not been returned as yet. As, however, the estimates appear to be urgently
required, I submit them as received. They have not been checked in this office,

2. Mr. Ashpitel submits a very full report showing. amon st other thin i
his opinion the drainage of the Mettyucherrypand the maigli bazaa%, &e., shouldgbi; 331:1::};(111
out. His proposals are, I have no doubt, the latest up to date ones from a sanitary
engineering point of view. Whether the existing arrangements cannot be made fairly
efficient at a less cost is a question which will doubtless be duly considered by the
Sanitary Committee of experts.

—

ENcLosuRres,

-

Rerort to accompany the Preliminary Estimate for the Ootacamund Drainage Scheme,

Object of Preliminary Estimate.—With the exception of Kandal i
Ootacamund at the present time is discharged into theplake owing to thteahiagll;?: i%eﬂ?:
existing system of sewerage. Thesewers consist of open drains following the natural
lines of drainage and an intercepting or main close sewer of varying size and descrip-
tion which follows the line of the supply channel from the back of Mr. BrownI:s
establishment to the Willow Bund, Beyond this point an iron-pipe sewer, 1% inches

diameter, has been laid through the lake with an outfall into the Kandal stream.
In G.O., No. 512 W, dated 10th February 189.6, the preparation of a complete

1896, this preliminary estimate was ordered to be prepared.  The estimate provides
only for taking up the 9-inch main sewer from the Brewery drain to the Willow Bund
and replacing it by a 15-inch pipe as already approved for improving the lake supply
channel and the provision of flushing arrangements for the main sewer,

2. Ewsting System.—From time to time considerable sums have been spent on
the drainage of Ootacamund, and the result cannot be said to be satisfactory. The
main sewer for a length of about 4,560 feet consists of a masonry conduit laid almost
on the surface of the ground with an average fall z}5, a 9-inch stoneware Ppipe from
4,764 feet to 6,603 feet laid practically with no fall (vide longitudinal section) though
a fall of 3i5 is available and a 12-inch iron pipe through the lake with'a fall of
ivds. The only really efficient length of this main sewer is the pipe through the
lake which is provided with admirable flushing arrangements and needs no improve-
ment. The 9-inch pipe is too small and without fall, and the masonry conduit is, it

w

-
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is suggested, altogether in the wrong place for the main sewer and of very inferior
design. Throughout the system the manholes are too small, and, as the Sanitary Com-
missioner points out in his notes printed with G.0., No. 648 M., dated 23rd May
1894, there are numerous gully pits along the line of sewer designed to intercept silt
and solid matter, which are simply open cess-pools.

3. Proposed System.—In any scheme for the drainage of Ootacamund it appears
to be absolutely necessary to recognize the fact that, whatever the merits of open
drains may be, it is not a good thing to combine them with a closed main sewer,
Such a combination is fatal to good sanitation as, owing to the necessity of admitting
surface water to the sewers, and the difficulty of excluding solid matters, rubbish and
road detritus, gullies are required which retain sewage and become nothing more nor
less than evil smelling cess-pools requiring frequent cleansing.

4. Open drains have in this country a number of advoeates who echo the old ery
that the sun is the best sanitarian ; but the sun, like other sanitarians, requires to be
given a fair chance. To collect sewage in a number of pits into which liquid is
constantly flowing does not give this fair chance, and the result is that the sdn, under
these circumstances, merely assists putrefaction and the formation of sewer gas. It
does not seem advisable, therefore, to have a mixed system of open and closed drains,
and one or other of these systems should, it is suggested, be adopted in its entirety
with no cess-pools. :

5."As an open sewer along the north boundary of the Hobart Park would be
extremely unpleasant and unsightly, and as the existing 12-inch iron pipe through
the lake is effective and has been laid at considerable expense, it is suggested that a-
pipe system should be adopted throughout, the existing open drains being retained.
for surface drainage only. Ootacamund is anideal place for such a system of sewers,
provided that the ordinary principles are adopted with no special contrivances, such,
as catch-pits or interceptors, which create the very evil the sewers are intended to
prevent. _
6. Ezisting Masonry Sewer to be reserved for the few houses along its course and
Jor flushing purposes—In paragraph 2 it was suggested that the existing masonry
sewer down to the junction with the Brewery drain is wrongly aligned. Inspection
shows that this sewer has not a good fall and directly serves very few houses. It is
also of poor design and much obstructed. A better line for the main sewer will be
along Commercial Road joining the existing line at proposed manhole No. 1 and
picking up the market and latrine drains on the way. If this is approved, the main
may, for the present, start at commencement of the Commercial Road bazaar and may
be at 12-inch stoneware pipe up to proposed manhole No. 1 (2¢de plan No. 1) and a
15-inch stoneware pipe from this point to the junction with the existing 12-inch iron
pipe near the Willow Bund. It appears to be of but little use to fix the size of pipes
by calculation, as the amount of sewage to be dealt with is likely to increase enor-
mously as the population increases, and the 12-inch iron pipe through the lake, with its
flushing arrangements, will take the discharge from these pipes. 1t will be noted that
the velocity in all these pipes will considerably exceed the limit of 1} feet per second
proposed by Waring for the separate system. = The existing masonry sewer from the
back of Mr. Brown’s premises to manhole No. 1 will be extremely useful to serve the'
few houses along its course, but will chiefly be valuable for flushing purposes as
explained in paragraph 7. When house connections are provided this sewer should . -
be examined and repaired and the manholes altered, so as not to retain sewage, 7.e.,
the catch-pits should be filled up and proper channels formed.

7. Proposed Flushing arrangemenis.—Just above Mr. Brown’s stables a small
tank formerly existed as is evident from the old surveys of Ootacamund, and, if this
tank is restored by damming up the channel at the point shown on the accompanying
map, and a pipe laid from this tank to the head of the existing sewer, an efficient
flush can be secured. Plan No. 3 shows the proposed flushing sluice with two vents, .
each 6 feet wide, or the full width of the channel bed. This ventage may be con-
sidered to be excessive, but is allowed in order to reduce the velocity through the sluice

to the normal channel: velocity during the rainy weather when much silf is likely to : "

be brought down from the hills. From this sluice an iron pipe 9-inch diameter is
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proposed to be laid to the head of the existing sewer with a fall 75 or th
_ 6 exl ereabouts
and regulated by a slaice valve. This pipe will discharge suﬁici?xylt water foro‘:m

* Some of the obstructions in the masonry sewer ample flush under pressure, * and owing

will probably have to be removed. to thedcontinuous supply in the channel,
3 even during the hot mont

the flush can be effected daily. No automatic flushing %rmngements alli-z ;frog(l):eﬁea:;

some sort of establishment will necessarily be maintained and automatic valves have

a tendency to get out of order. To flush branch sewers water will have to be obtained

from the municipal pipes; but if Field’s or other suitable flushing tanks are con-

structed in connection with the stand pipes, the waste water will probably be ample.

_ 8. Dimensions of proposed Sewers and Position of Manholes.—

estimates it is suggested that the branch street seweréf may be lgi‘inein a?(f tﬁgni%lﬁst:
connections 6-inch, stoneware pipes in accordance with the usual praeti,ee : the sewers
to follow the directions of the streets and to be laid in straight lengths according to
the roads, each length being terminated in a manhole with intermediate manhole% at
intervals of 150 feet to facilitate inspection, ventilation and the localization of leaks
Intermediate manholes will not be numerous as the streets are generally short, and

therefore it does not seem worthwhile to substi . 4 (
inspection of the sewer. ubstitute ventilators which do not permit

9. Types of Manholes—Plans Nos. 4 and 5 show t

e : es of proposed h
Plgn Ne 5 is for proposed manhole No. 1 where two brazlrghes haI‘)re Ec? St?e drfgjlltl v:')ilfli'
anh ?lan No. 4 for ordinary manhole along the line of the main sewer and elsewheré
where the gradient is not too great. Plan No. 6 is the type for sewers with a steep

gradient, though its adoption does not ¥
are of th’e ordinary pattern. seem absolutely necessary. All these designs

10. House Connections. —The house eonnections will, it i
: _ s will, it is presumed, b i
al\s the s;elwers are constructed as being the cheapest and ;nost egnvenient’ c:ucr:gledP(l):;
. 0.78 o(vivs }f form of trapped pit into Wl}ich the sewage can be discharged fx.'om the
ouses and thence through a 6-inch pipe into the sewer. The trap is what is known

+ See Professional Papers of the Corps of el B R o e b

Royal Engineers edited by Gaptai trap. “Itisclaimed T for this trap that
Gale, RE ed by Captain W. A.  the obstruction to the flow of sewsge is

] ; less than in other traps, inasmuch
is mno unnecessary and useless sinking of the sides of the oriﬁcg ,below lvlv(;i;«:'s ltglveé‘le

The top of the trap, crosswise, is straight and horizontal, parallel wi
:;lI;e.watgr in lt;?le trap. Its dip is therefore fully eﬁeetivg, the lwvﬁlczl}cla t?v‘iadstllllrﬁci]gf
ain pipe, whilst in all round sections both sides dip uselessly into the wat 3
olilfer unnecessary obstruction to the flow of sewage. Those who had exw(’;igcanf
:h:;ea?:[éz nﬁ%ﬁ?}e ;hfﬁrggﬁpia;gu? 1nd when we examine the principlels) on Wbeicoh

: to be every reason why that should b T
trap effectively bars the passage of air ; its dip i . g LA
To g p is the same as tha

% 1:; gft f;ches. t’ﬁhe body of the water in the trap being small ist fi‘igfl};rtlt}fa;gi:vl;zgt
ok is ;)ln e next adjoining pipe, not on the trap itself. It is one of the oints
o s trap that when the sewage leaves it, it falls immediately and freely uvfr the

lip into the pipe and acquires i # .
trap is maintgiEe 4 quires motion thereby to start with, and a free outlet in the

11. Catch-pit or Gully for Stables—Plan No. 6
; . [ 1 . 6 shows t
with a grating attached to the inlet to the drain which (;::ur}:li(fiog?wfvg:r%}; f;(())rps::?elzz

floating straw, &c., getting into the drain. It i i
with surface channels carried beyond the buildinl; ﬂ? %?iz(tia.ntge 2’? {lgef(«iaetn VRRagin

12. Ventilation.—In paragraph 8, it i

0 y 1t 18 suggested that manhol 3
;tlrslll:af;(iio Iclm th(:ﬂh;'le of&sew%l;.ai mlellx1mum distances apart of 1:"3)(‘)3 sfesel’zozlodfaléﬁliirtle

, ventilation, &e. ith this number of manholes and
Eﬁgiﬁ ;’«:;1;;1;21]21; aml)lears to be necessary, except a few 6-inch pipa:; T:ipii iﬁt‘iﬁ‘vﬁl‘;
) or house co i : W
o i most nnections to the gables of houses in the neighbourhood
This question of ventilation appears to merit some i
a attention, as accordin i

(sewerage and land dr. ainage)  the proper requirement shoul’d bect(i)oz;na.kgeti?hzvjrutl'g
lation unmiversal, to furnish as many openings as possible and to afford abun(g:ul;;

-

-
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facility for the inlet and outlet of air. The plan recommended by many Engineers

of prohibiting traps on house-druins and making the soil-pipe itself a ventilator reaching

above the roof seems to me to leave nothing to be desired. Under such conditions of

ventilation as this will secure, the house-trap is entirely unnecessary in connection

with such sewers as should be tolerated for a moment by any community. If the
fixtures are trapped from the soil-pipe, the very diluted atmosphere of the sewer may be
passed through this pipe without objection.” This remark does not altogether apply
to the proposed system at Ootacamund as none of the pipes will enter the houses;
but if it is accepted that the proposed trap (paragraph 10) is unnecessary, considerable
expense will be avoided, as all that will be necessary is to lead 6-inch pipes up the
walls of houses from the proposed pit (plan No. 7), and these pipes will not be needed
at every connection when the pit is at a distance from the house in a court-yard.

13. Sewage Furm mot mecessary at present. — In paragraph 8 of the Sanitary
(lommissioner’s note of inspection, the existing system of disposal of sewage into a
stream is condemned ; but, as the municipality will probably find considerable difficulty
in providing funds for the drainage, it is suggested that it is not necessary to further
‘burden its resources with the construction and maintenance of a sewage furm pending
the advent of the new industry, &c., alluded to. If the present outfall is considered
to be too near Ootacamund, it 1s easy to extend the sewer further down the stream.

14. Pail Depits and Latrines.—No proposals are made for pail depdts or special
forms of latrines, as the Sanitary Commissioner is believed to be in possession of
suitable designs. It is presumed that the sites will be fixed by the municipality with
reference to the sewers, and that the solid matter from private latrines will be taken to
pail depdts in connection with public latrines, provided with automatic flushing
arrangements of the ordinary type.

15. Definite orders requested.—1It 1s requested that definite orders may be issued
on the various points raised in this report and that the plans may be approved for
adoption or other designs supplied. It is also suggested that the exact areas to be
drained should be marked on a map as it is understood that the drainage of additional
areas is contemplated by the Sanitary Commissioner ; additions which may necessitate
modifications in the proposals now made.

16. Sut and Sludge Interceptor not necessary.— Orders are also requested regarding
the silt interceptor at the upper end of the sewer and the sludge interceptor at the

- Jower between it and its junction with the iron pipe sewer under the lake at Mettu-

cherry swamp ordered to be provided in G.0O., No. 512 W., dated 10th February
1896, as with the proposed arrangements these are apparently not necessary. The
proposed flushing tank will obviate the necessity for the silt interceptor at the head
of the sewer and with existing and proposed flushing arrangements no sludge inter-
ceplor seems necessary.

17. Tt is believed that the new railway station is likely to be located in Mettu-
cherry. If so, it will be necessary to demolish a number of houses and may possibly
be cheaper to buy up the remainder and give properly arranged building sites else-
where rather than extend the system of sewers to the irregularly built houses in this
part of Ootacamund.

18. Lake Supply-Channel.—In G.0., No. 3246 W, of 19th December 1895, the
diversion of the lake supply-channel and the construction of a culvert under the Wil-
low Bund road was sanctioned, but no provision was made for widening the channel
below the road immediately east of the Hobart Park. The catchment basin of the
lake above the Willow Bund is 3'7 square miles, of which about 3 square miles drain
into the supply channel. Tn the estimates now submitted, it is prcposed to widen
the channel to a bed width of 12 feet with a fall ;1. This will cost only Rs. 470
as the bulk of the earth excavated will be used for filling in the upper part of the lake.
A channel 12 feet wide flowing 2 feet deep will discharge 98 cubic feet or sufficient
for an efective rainfall of about 3§ inches in 24 hours which is the maximum likely
to be dealt with, seeing that the gross maximum rainfall registered only amounts to
6:62 inckes. This widening is very necessary as the existing channel telow the road
at the eust end of the park is manifestly too narrow and frequently floods the land

above.
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19. No provision has been made in the estimate for lining the channel with
masonry or concrete as ordered in G.O., No. 512 W., dated 10th February 1396, as
this would be very expensive in made earth and would not prevent future silting as
the bulk of the st which enters the lake comes from the hills above the proposed
flushing tank.

20. If silting of the lake below the Willow Bund is to be prevented, one of the
following alterations might be adopted :—

(@) The construction of a reservoir at the foot of the hills to arrest the silt.

(3) To carry the channel along the north margin of the lake to the outfall at
Kandal with sluices at intervals for supply purposes,

(¢) The construction of a series of drops in the channel.

91. Of these alternatives it is probable that the better course will be to extend
the supply channel along the north margin of the lake to discharge direct into the

Kandal stream as this will prevent future silting. The work, however, will have to

be carried out gradually as at certain points, for short distances, the margin of the
lake is steep and the depth of water considerable, and the only way of forming the
channel at a reasonable cost will be to confine the silt to the margin as it 1s brought
down and to continue the channel as the land is reclaimed. 1t is certain that at the
point where the channel water joins the still water in the lake a deposit of silt must
take place, and if a pile and brushwood (not wattle) fence is constructed at a certain
distance from the margin and is maintained in advance of the silting so as to confine
it to the required width, it will eventually be possible to form the channel at these
deep places. Elsewhere, the margin has a gradual slope and there is no difficulty.

99. Lake and main sewer to be handed over to the Public Works Depariment.—
As the formation of the proposed channel will require technical knowledge and care
it is suggested that the whole of the lake and its channel should be transferred to the
Public Works department. It would also probably be as well to transfer the main
sewer as the flushing arrangements can easily be attended to by the Sub-Divisional
officer without prejudice to his other duties, while the municipal authorities have
shown their inability in the past to attend to this duty owing to want of proper
establishment. The transfer of the lake and main sewer would not necessitate any
additional establishment beyond a few coolies to work and keep the gearing clean and
this is the only charge, apart from the actual cost of repairs, which need necessarily
fall on the municipality. Care in regulating the discharge of the flushing pipe at the
head of the sewer will always be required owing to the weak section of the masonry
conduit and will be especially necessary until such time as the house connections are
completed as, if too great a pressure is allowed to, disc plugs will be displaced.

93. Permission is requested to purchase pipes and to manufacture two lakhs of
pressed bricks at the Lawrence Asylum without further delay.

(Signed)  F. W. ASHPITEL,

2nd August 1896. Ezecutive Engineer, Coimbatore Division.

Note by the Chief Engineer, Public Works Department.

. T approve the plans generally, and as the matter is urgent I forward them on as
they will have to be again considered as regards sanitary details by the Sanitary
Board of which I am President.

(Signed) ~ D. McNEIL CAMPBELL, Col.,, R.E.,
Chief Engineer.

No. 3598-C., dated 17th October 1896.
Transferred to the Local and Municipal Department.

(Signed) D. McNEIL CAMPBELL, Col,, R.E.,
Secretary.

No. 107 M., 27mm JaNvArY 1897.

: ~ No. 1209, dated 22nd October 1896.
* Referred to the Sanitary Board for early remarks.

(By Order)

(Signed)  'W. W. PHILLIPS,
: Ag. Assistant Secretary.

Pommmenmeas

Proceedings of the Sanitary Board, No. 209-8., dated 4th December 1896.

Read—the following papers :—

Letter from the Superintending Engineer, IV Circle, No. 422 W., dated 27th
August 1896.

e

Endorsement in the Local and Municipal Department, No. 1209, dated 22n§
October 1896.

——

Note by Surgeon-Lieutenant-Colonel W. G. KING, Sanitary Commissioner,
dated Fort St. George, 3rd November 1896, No. 457—8.B.

Ootacamund Drainage Scheme.

Reference.—Rule 16 of the revised Sanitary Board Rules . . . . “The
plans and estimates for works costing Rs. 500 and upwards shall, afterlcompl.et_lon by
the Sanitary Engineer, be forwarded to the Sanitary Commissioner for opinion on
sanitary grounds only.” : 3 .

Undersigned considers it highly desirable that Ootacamund should be furnished
with a correct sewerage conservancy scheme and that if funds be available Mettu-
cherry and Kodapamund be also included. He also considers it desirable that flooding
of the agraharam be prevented, and that silting of the lake be provided against.

9. Undersigned refrains from eriticizing the structural method employed by the
Engineer to meet sanitary ends with reference to the above rule. Sy

Office-note by J. A. JONES, Esq., Sanitary Engineer, dated Fort St. George, 6th
November 1896, No. 27.

[Refe’rénée.——Ootacamund Tntercepting Sewer. Proposals for improvement of —.]

Under the special circumstance of this scheme having been prepared by a Public
Works department officer, passed by the St}perlntendmg Engineer and approved by
the Chief Engineer generally, it is rather difficult for the Sanitary Engineer to know
what manner of criticism is expected of him or what measure of advice he should
tender, and after the exhaustive examination already given by the Public Works
department, it is with some diffidence that the Sanitary Engineer cffers the following
criticisms :— b .

1. In the first place the design of the sewer is not in accordance with what was
laid down by the Sanitary Board. The Sanitary Board required that the sewer should
be laid in a pipe-sewer carried to the Mettucherry swamp sump. This has not been
done ; the present proposal is to join the sewer to the iron pipe at a point above the
Willow Bund. Mr. Ashpitel’s plans show that in doing so he obtains a grade of 1
in 329, but the undersigned ventures to think that there is an error in the levels and
with this note forwards the plan prepared in this office before the decision of the
Sanitary Board was arrived at. This shows that Mr. Ashpitel’s section shows a fall
of 26-96—21-37 = 559 between the points fixed by him as the beginning and end
of the sewer and a gradient of 1 in 399 for the same length. But the section now
forwarded shows that the fall is really only from 29-59 to 25°00 or 4-69, and the length
being 2,130—250 or 1,880 the gradient is onl_y_about_ 1 in 410, and to ojbta.}n an
increased gradient the sewer must be carried to join the iron pipe at the point indicated

3
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by the Sanitary Board, that is, the first sump below the Willow Bund ; afall of 1 in
341 is then possible, This is shown by a red line on the tracing accompanying. [Tt
should be noted that the data of the two sections are not the same. |

2. The section; it is submitted, should therefore be amended in this particular,
the levels being, it is believed, incorrect, M. Ashpitel in his reports throws aside the
recommendation of a 12-inch pipe by the Sanitary Board with the remark that it is no
use to fix the size of the pipe by a calculation, because the population will increase
enormously ! The undersigned ventures to thi k that. this would be a very cogent
reason for fixing the pipe by calculation and desires to point out the following facts,

3. Assuming for the moment that Mr. Ashpitel’s grade is correct and that a
15-inch pipe were laid, this pipe at his grade would carry about 223 e. ft. per minute,
say, 1,394 gallons per minute, Taking this as a maximum it represents the sewage
from 48,384 people at 20 gallons per head (the sewer flowing on an average half full
and half the sewage carried off in six hours). Tsit to be expected that the whole of

Ootacamund will ever contain this number, much less that, that number drain into the
intercepting sewer ?

4. A 15-inch sewer at 1 in 34] (the supposed grade) has a velocity running
full or half full of only 188 feet per minute = 3 feet per second ; but when this sewer
carries the actual sewage of the population which certainly does not amount to that of
more than 10,000 people, the sewage of which will not exceed 277 gallons per minute
as a maximum, the velocity would be so inappreciably low that silting would
indubitably take place. While it has always been maintained that a 9-inch is ample
if properly laid, the Sanitary Board decided on a 12-inch so as to allow for a large
amount of flood water passing through it; a 12-inch sewer at a grade of 341 will
discharge about 130 c. ft, or 812 gallons per minute full and 406 half full which is
surely very ample.

5. The undersigned therefore advises that the 12-inch size be retained.

6. Not only has it much more chance of being self-cleansing, but it will be
much more easily flushed ; a 15-inch sewer would take a very large amount of water
to flush properly.

7. Very little of Mr. Ashpitel’s report refers to the work to be done, but is

rather an essay on his proposals for the design for dealing with the bazaar drains and
altering them to undergrguqd sewers ; this point need not be d;

be undertaken ; one manhole is described as manhole No, 1 ; the other two designs
bear no such description. These manholes are 4’ 9” high from bottom of sewer to
ground level ; but at manhole No. 1 the depth of sewer below ground is only (from the
Sanitary Engineer’s tracing) 31-86—29-59 — 2:27. No ground level at al] is shown
on Mr. Ashpitel’s sections, and apparently the tracing shows the section of the line of
the channel and not of the sewer ; from the Sanitary Engineer’s tracing however this
depth of 4’ 9” will be suitable for the lower end of the sewer only, Each manhole,
1t is submitted, ought'to be separately designed before work is begun, but the practice
of the Public Works department on this point is not known. Taking the manholes
as a type of what are proposed, it is marked %hat there i8 no arrangement whatever
from keeping silt out of the sewer nor for the disposal of storm water, It is sub-
mitted that such arrangements must be made. The storm water from existing surface
drains (whether they are to be abandoned in the future or not) must cross the proposed
sewer ; these drains carry both sewage and storm water, and it is advisable to prevent
any but a small quantity of storm water entering the sewer. Some design for this
should therefore be prepared and approved by the Board.

8. Mr. Ashpitel’s plan does not show whether he retains existing connection
with the sewer or otherwise ; it is presumed he does, but these also should have a

place on the plan and there the arrangements for interception of silt ang overflow
should be shown.

9. The desirability of flushing the sewer need not be discussed, but it is doubt-

~ful if the arrangements proposed are likely to be successful, The long square sewer

ual work now proposed to

ey b
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trap doors, &c., between the flushing pipe and the pipe sewer will,
with its m v“;{ 2:232? aboll)'tive al’ly at,tempts at successful flushing—it would be much
18 4 Belio ’nge for a flush tank (which could be filled with water from the channel
better to .a'rrawhen pipe water is not available) at the actual head of the sewer. No
ngte of Mr. Ashpitel’s proposed flushing tank would be excellent, were there
: gt extended up to it; but, under existing conditions, the plan cannot be
Spipo sewe;ne which should be sanctioned. :
Siion It is not thought that the proposed channel debouches into the lake in the
IJO-' It seems to the undersigned that it would be advisable for the channel
best Pomnon-quickly to the left after passing under the Willow Bund, thus reaching

::10 o v(:'l;z:f (?nuch more quickly than it now does.
aeep

; Fig o i iticido. tha
undersigned does not think it necessary for him to eriticise t
ti t: L'O;r 1%]1;, report ogtqﬁer than in regard to the points already touched on.
estima

12. The plans, estimates and reports are returned with the Sanitary Commis-
te thereon.
er’s note

by pum
doubt th

sion
to by Colonel D. McNEIL CAMPBELL, R.E., President, Sanitary Board.
Note

1 1 the
ing the plans and estimates for the Ootacamund drainage to
II e fgrgi;dilclilgal depgrtment, I said that I approved generally of the scheme and
T.ocal an

' I forwarded them to save delay as I would have to note on them again as Presi-
that I forw

: Board.
St Lk o ' i ineer that a 15-inch pipe
he details I agree with the Sanitary Engineer at a °h pip
Biteh regz:g:szasy, (;x(lld I thignk a 12-inch pipe should be substituted : this W}ll
W Sger 1:han{;imate by Rs. 1,490. I can see no object in carrying the pipe to the
gednne };;he ;stamp sump and Mr. Ashpitel’s arrangement may be approved.
Mettucherr

i in levels I have no reason to doubt the correctness of
30 regaltldf ?&]gh(}l)li{t%lr?ﬁg iljjlforms me that they were taken several times ; but
those taken by not. of much consequence, as a 12-inch pipe is ample to give th,e
15 patiar lsarge even with the reduced grade of 1, this being what Mr. Ashpitel’s
r quire% d}sc is reduced to if there is an error of 1 foot as stated by Mr. Jones.
grade of 53¢

the designs submitted by Mr. Ashpitel are sample
th A8 rega:‘fr;};:rg:iaafkigklxeieference t% any particular site, and they will have to
ones and are 110it the ground level during construction, and probably a ?aV}ﬂg on Fhe
be altered o %u effected. I do not agree with Mr. Jones that Mr. Ashpitel s flushing
estimate will (-3]1 not answer the purpose ; it is impossible 'to say for certain that 1t
arrangement Wis but I see no reason to think otherwise. Mr. Ask}[olt}el s reasons for
will be ?hs'ﬁf;;ﬂ;, channel as he does, are . given in paragraph 21 of his report, and I
ending the

hem- 4 . .
- rashete sider that Mr. Ashpitel’s estimate should be sanctioned, the size of pipe
5. Icon

‘ i o 1d

i instead of 15 inches, and as the work is urgent I wou
reduced 10 i] Esul])zh(f:d:::deat onces The auestioll raised by the Sanitary . Com-
at t}rlggl;r%s the drainage of Mettucherry and Kodapamund can be considered

being
advise thi
missioner as
hereafter.

Resolution—No. 299-8., dated 4th December 1896.
esolution—

Superintending Engi-

: . 422-W., dated 27th August 189fi, the Sup

With his lets?ll)‘;nig plans an(’i estimates for fown (drainage works at Uota,gam_und.

nper,, LV Gimplis drawn up with reference to the recommen‘datlons of the Sanitary

he, prop gela At .0, No. 1390 M., dated 24th August 1895, and in accordance
.0, No.

red 10
B??;‘iﬁgﬂ':&;tmentioned orders :—
w1

. 512 W, dated 10th February 1896.
i 00 . 19th March =~ ",

» ”
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2. They include the following estimates :—

¢ RS.

(i) Estimate for pipes and for removing and relaying the intercept-

ing sewer from junction with Brewery drain to Willow
Bund ' = A .s B s v e .. 15,000
(i) Estimate for 21 manholes for intercepting sewer ‘s .. 4,350
(iii) Flushing sluice at head of sewer . . N e % .. 4,200
(iv) Widening Fup%lvy channel oo i o e ‘e 470
(v) Culvert under illow Bund ok i i s e 2920
Total .. 26,940

3. The plans generally have been approved by the Chief Engineer and they .

have now been referred by Government for the remarks of the Sanitary Board.

4. The Board approves the plans and estimates subject to the remarks of the
President, who has recorded a separate note on the subject which is submitted for the
information of Government.

5. The suggestions of the Sanitary Commissioner are commended by the Board

for the consideration of Government when opportunity offers.
(True Extract.)
(Signed)  R. PARSONS,
Secretary, Sanitary Board.

To the Secretary to Government,
Local and Municipal Department.

— e

Orper—No. 107 M., dated 27th January 1897.

The estimate prepared by Mr. Ashpitel for the improvement of the drainage of k.
Ootacamund, which, as modified with reference to paragraph 2 of the note by the : L]
President of the Sanitary Board, amounts to Rs. 25,450, is sanctioned.

9. To meet the cost of the work, the municipal council is requested to appropriate
a sum of Rs. 25,4560 out of the Provincial grants amounting to Rs. 1,89,000 on account

of the water-supply scheme, which it has already received, and to place the sum at

the disposal of the Public Works department.
3. The Public Works department is requested to put the work in hand at once.
Its attention is drawn to the remarks of the Fresident of the Sanitary Board in

paragraph 4 of his note.

.

(True Extract.)

G. S. FORBES,
Secretary to Government.
To the Chairman, Municipal Council, Ootacamund.
,, Collector of Nilgiris. v
,, Sanitary Board.
,, Public Works Department. : 3
Financial Department. .

i Accountant-General.

Editors’ Table.

Fxd. A. F. Eccleston.

{
|
|
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Gobernment 118971 of Fadras,
LOCAL AND MUNICIPAL.

————

Recd. Enclosures

1897.

Regd. Spare copies

v
\

G.0., No. 107 I, 27th\ January 1897, i

JANUARY.

Drainage.

Sanctioning an estimate of Rs. 25,450 for the im :
1 e of Rs. 25, provement of the — of Ootaca:
ﬁgulessgn&) 3110 mummpa:l ;sotxlllnml to meet tlhe cost of the work out of the Provincia{n;:i’ltmoi
. 1,89.000 on account of the water-supply scheme and to place the amount at disposal
of the Public Works department which wxﬁ put the work in haI;d at once. G t.b?. % G

»
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.,

Reap—the following papers :—

Endorsement—from the Public Works Department, No. 3598-C., dated 17th
October 1896.

Read—the following papers :—

From J. HANNAN, Esq., Superintending Engineer, IV Circle, to the Chief

Engineer, Public Works Department, dated Coimbatore, 27th August 1896,
No. 422-W.

As more than one reminder has been lately received from your office calling for
the estimate for relaying the intercepting sewer and for the drainage of Mettucher
and the main bazaar at Ootacamund, I have the honour to submit herewith the plans
and estimate for that portion of the scheme which affects the upper portion of the
Ootacamund lake now being filled in. The plans and estimates were received by me
on the 10th instant. ~As no proper data were submitted for the rates which appeared
to be excessive, I returned the data sheet to the Executive Engineer for revision. It
has not been returned as yet. As) however, the estimates appear to be urgently
required, I submit them as received. They have not been checked in this office.

2. Mr. Ashpitel submits a very full report showing, amongst other things, how in
his opinion the drainage of the Mettucherry and the main bazaar, &e., should be carried
out. His proposals are, I have no doubt, the latest up to date ones from a sanitary
engineering point of view. Whether the existing arrangements cannot be made fairly

efficient at a less cost is a question which will doubtless be duly considered by the
Sanitary Committee of experts. 4

ExcLosurEs.

RePoRT to accompany the Preliminary Estimate for the Ootacamund Drainage Scheme.

Object of Preliminary Estimate—~—With the exception of Kandal the drainage of
Ootacamund at the present time is discharged into the lake owing to the failure of the
existing system of sewerage. The sewers consist of open drains following the natural
lines of drainage and an intercepting or main close sewer of varying size and descrip-
tion which follows the line of the supply channel from the back of Mr. Brown’s
establishment to the Willow Bund. Beyond this point an iron-pipe sewer, 12 inches
diameter, has been laid through the lake with an outfall into the Kandal st,ream.

In G.O., No. 512 W., dated 10th February 1896, the preparation of a complete
scheme was ordered, but owing to the delay in obtaining copies of the recent town
survey, this has not been possible, and I G.0., No. 982 W., dated 19th March
1896, this preliminary estimate was ordered to be prepared. The estimate provides
only for taking up the 9-inch main sewer from the Brewery drain to the Willow Bund
and replacing it by a 15-inch pipe as already approved for improving the lake supply
channel and the provision of flushing arrangements for the main sewer.

2. Existing System.—From time to time considerable sums have been spent on
the drainage of Ootacamund, and the result cannot be said to be satisfactory. The
main sewer for a length of about 4,560 feet consists of a masonry conduit laid almost
on the surface of the ground with an average fall 505, a 9-inch stoneware pipe from
4,764 feet to 6,603 feet laid practically with no fall (vide longitudinal section) though
a fall of iy is available and a 12-inch iron pipe through the lake witha fall of
joos. Lhe only really efficient length of this main sewer is the pipe through the

lake which is provided with admirable flushing arrangements and needs no improve-
ment. The 9-inch pipe is too small and without fall, and the masonry conduit is, it

¥
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is suggested, altogether in the wrong place for the main sewer and of very inferior
design. Throughout the system the manholes are too small, and, as the Sanitary Com-
missioner points out in his notes printed with G.0., No. 648 M., dated 23rd May
1894, there are numerous gully pits along the line of sewer designed to intercept silt
and solid matter, which are simply open cess-pools.

3. Proposed System.—In any scheme for the drainage of Ootacamund it appears
to be absolutely necessary to recognize the fact that, whatever the merits of open
drains may be, it is not a good thing to combine them with a closed main sewer.
Such a combination is fatal to good sanitation as, owing to the necessity of admitting
surface water to the sewers, and the difficulty of excluding solid matters, rubbish and
road detritus, gullies are required which retain sewage and become nothing more nor
less than evil smelling cess-pools requiring frequent cleansing.

4. Open drains have in this country a number of advocates who echo the old ery
that the sun is the best sanitarian; but the sun, like other sanitarians, requires to be
given a fair chance. To collect sewage in a number of pits into which liquid is
constantly flowing does not give this fair chance, and the result is that the sun, under
these circumstances, merely assists putrefaction and the formation of sewer gas. It
does not seem advisable, therefore, to have a mixed system of open and closed drains,
and one or other of. these systems should, it is suggested, be adopted in its entirety
‘with no cess-pools. :

5. As an open sewer along the north boundary of the Hobart Park would be
extremely unpleasant and unsightly, and as the existing 12-inch iron pipe through
the lake is effective and has been laid at considerable expense, it is suggested that a
pipe system should be adopted throughout, the existing open drains being retained
for surface drainage only. Ootacamund is an ideal place for such a system of sewers,
provided that the ordinary principles are adopted with no special contrivances, such
as catch-pits or interceptors, which create the very evil the sewers are intended to
prevent. .

8. Existing Masonry Sewer to be reserved for the few houses along its course and
Sor flusling purposes.—In paragraph 2 it was suggested that the existing masonry
sewer down to the junction with the Brewery drain is wrongly aligned. Inspection
shows that this sewer bas not a good fall and directly serves very few houses. 1t is
also of poor design and much obstructed. A better line for the main sewer will be
along Commercial Road joining the existing line at proposed manhole No. 1 and
picking up the market and latrine drains on the way. If this is approved, the main
may, for the present, start at commencement of the Commercial Road bazaat and may
be at 12-inch stoneware pipe up to propesed manhole No. 1 (z2de plan' N o. 1)anda
15-inch stoneware pipe from this point to the junction with the existing 12-inch iron
pipe near the Willow Bund. It appears to be of but little use to fix the size of pipes:
by calculation, as the amount of sewage to be dealt with is likely to increase enor-
mously as the population increases, and the 12-inch iron pipe through the lake, with its
flushing arrangements, will take the discharge from these pipes. 1t vs;lll be noted that
the velocity in all these pipes will considerably exceed the limit of 13 feet per second
proposed by Waring for the separate system. The existing masonry sewer from the
back of Mr. Brown’s premises to manhole No. 1 will be extremely useful to serve the.
few houses along its course, but will chiefly be valuable for flushing purposes as
explained in paragraph 7. When house connections are provided this sewer should
be examined and repaired and the manholes altered, so as not to retain sewage, i.e.,
the catch-pits should be filled up and proper channels formed.

. Proposed Flushing arrangements.—Just above Mr. Brown’s stables a small
tank Zorm:rfy existed as igs evide'zlt from the old surveys of Ootacamund, and, if this
tank is restored by damming up the channel at the point shown on the accompanying
map, and a pipe laid from this tank to the head of the existing sewer, an efficient
flush can be secured. Plan No. 3 shows the proposed flushing sluice with two vents,
each 6 feet wide, or the full width of the channel bed. This \:entage may be con-
sidered to be excessive, but is allowed in order to reduce the velocity through the sluice 4
to the normal channel velocity during the rainy weather when much silt is likely to
be brought down from the hills. From this sluice an iron pipe 9-inch diameter is:




-
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proposed to be laid to the head of ‘the existing sewer with a fall ;2; or thereabouts

and regulated by a sluice valve. This pipe will discharge sufficient water for an
* Some of the obstructions in the masonry sewer ample ﬂusl.l under pressure, * and owing
will probably have to be removed. to the continuous supply in the channel,

_ even during the hot months of the year
the flush can be effected daily. No automatic flushing arrangements are proposefl, s

some sort of establishment will necessarily be maintained and automatic valves have
a temdency to get out of order. To flush branch sewers water will have to be obtained
from the municipal pipes ; but if Field’s or other suitable flushing tanks are con-
structed in connection with the stand pipes, the waste water will probably be ample.

_ 8. Dimensions of proposed Sewers and Position of Munholes.—TIn the eom
estimates it 1s suggested that the branch street sewer{ may be 9-inch, and thg h%llfzs
connections 6-1pch, stoneware pipes in accordance with the usual practice ; the sewers
to follow the directions of the streets and to be laid in straight lengths :’a,ccording to
the roads, each length being terminated in a manhole with intermediate manholes at
intervals of 150 feet to facilitate inspection, ventilation and the localization of leaks.
Intermediate manholes will not be numeroas as the streets are generally short, and

therefore it does not seem worthwhile to substitute ventilators which do. not permit
inspection of the sewer.

9. Types of Manholes—Plans Nos. 4 and 5 show ¢ f
: i ypes of proposed manholes,
Plan Ne¢ 5 is for proposed manhole No. 1 where two branches hal‘)re Eo be dealt with,
and plan No. 4 for ordinary manhole along the line of the main sewer and elsewhere
where the gradient is not too great. Plan No. 6 is the type for sewers with a steep

gradient, though its adoption does not seem absolutel :
areof 4he ordinary pattern. ¥ necessary. All these designs

10. House Connections.—The house eonnections will, it is presumed, be carried out
as the sewers are constructed as being the cheapest and most convemient course. Plan
No. 7 shows a form of trapped pit into which the sewage can be discharged from the
houses and thence through a 6-inch pipe into the sewer. The trap is what is known
?s M esst's; Ingham and Son’s quick motion
) ) B ey ) rap. - “ Itis claimed 1 for this trap that
g;’f; ?lgﬁgmeers edited by Captain W. A. 3o obstruction to the flow of sewgge is
- g less than in other traps, inasmuch as there
i8 no unnecessary and useless sinking of the sides of the orifice below. water level.
The top of the trap, crosswise, 18 straight and horizontal, parallel with the surface of
the water in the trap. Its dip is therefore fully effective, the whole width of the
drain pipe, whilst in all round sections both sides dip uselessly into the water and
offer unnecessary obstruction to the flow of sewage. Those who had experience of
these traps regard them with favour, and when we examine the principles on which
they are constructed there appears to be every reason why that should he so. The
trap effectively bars the passage of air ; its dip is the same as that of other traps about
2 or 23 inches. The body of the water in the trap being small is frequently renewed
The outlet is on the next adjoining pipe, not on the trap itself. 1t is one of the points.
of this trap that when the sewage leaves it, it falls immediately and freely over the
lip into the pipe and acquires motion thereby to start with, and a free outlet in the
trap is maintained. ’

11. Catch-pit or Gully for Stables.—Plan No.'6 shows the form
with a grating attached to the inlet to the drain which is turned dow?:fvg;ill}; igrpsrt:;g::
floating straw, &c., getting into the drain. It is proposed to be used in connection
with surface channels carried beyond the building to a distance of 12 feet. '

12. Ventilation.—In paragraph 8, it is suggested that manholes should be con-
structed on the line of sewers at maximum distances apart of 150 feet to facilitate
inspection, ventilation, &. With this number of manholes and an ample flush no
further ventilation appears to be . necessary, except a few 6-inch pipes led at intervals
from the manholes or house connections to the gables of houses in the neighbourhood
or up lamp-posts. :

This question of ventilation appears to merit some attention, as accordin 1
(sewerage and land drainage)  the proper requirement shoul,d be to mak% tthV:::;ig_
lation universal, to furnish as many openings as possible and to afford abundant

t See Professional Papers of the Corps of
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facility for the inlet and outlet of air. The plan recommended by many Engineers
“of prokibiting traps on house-druins and making the soil-pipe itself a ventilator reaching
‘above the roof seems to me to leave nothing to be desired. Under such conditions of
-ventilation as this will secure, the house-trap is entirely unnecessary in connection
‘with such sewers as should be tolerated for a moment by any community. If the
fixtures are trapped from the soil-pipe, the very diluted atmosphere of the sewer may be
‘passed through this pipe without objection.” This remark does not altogether agply
.to the proposed system at Ootacamund as none of the pipes will enter the houses;
but if it is accepted that the proposed trap (paragraph 10) is unnecessary, considerable
expense will be avoided, as all that will be necessary is to lead 6-inch pipes up the
walls of houses from the proposed pit (plan No. 7), and these pipes will not be needed
atrevery connection when the pit is at a distance from the house in a court-yard.

13. Sewage Farm mot mecessary at present.— In paragraph 8 of the Sanitary
Commissioner’s note of inspection, the existing system of disposal of sewage into a
stream is condemned ; but, as the municipality will probably find considerable difficulty

_in providing funds for the drainage, it is suggested that it is not necessary to further
burden its resources with the construction and maintenance of a sewage farm pending
the advent of the new industry, &c., alluded to. If the present outfall is considered
to be too near Ootacamund, it is easy to extend the sewer further down the stream.

14. Pail Depits and Latrines.—No proposals are made for pail depdts or special
forms of latrines, as the Sanitary Commissioner is believed to be in possession of
suitable designs. It is presumed that the sites will be fixed by the municipality with
reference to the sewers, and that the solid matter from private latrines will be taken to
pail depdts in connection with public latrines, provided with automatic flushing
arrangements of the ordinary type.

15. Definite orders requested.—1t is requested that definite orders may be issued
on the various points raised in this report and that the plans may be approved for
adoption or other designs supplied. It is also suggested that the exact areas to be
drained should be marked on a map as it is understood that the drainage of additional
areas is contemplated by the Sanitary Commissioner ; additions which may necessitate
modifications in the proposals now made. ;

16. Silt and Sludge Interceptor not necessary.—Orders are also requested regarding
the silt interceptor at the upper end of the sewer and the sludge interceptor at the
lower between it and its junction with the iron pipe sewer under the lake at Mettu-
cherry swamp ordered to be provided in G.O., No. 512 W., dated 10th February
1896, as with the proposed arrangements these are apparently not necessary. The
proposed flushing tank will obviate the necessity for the silt interceptor at the head
of the sewer and with existing and proposed flushing arrangements no sludge inter-
ceptor seems necessary.

17. It is believed that the new railway station is likely to be located in Mettu-
cherry. If so, it will be necessary to demolish a number of houses and may possibly
be cheaper to buy up the remainder and give properly arranged building sites else-
where rather than extend the system of sewers to the irregularly built houses in this
part of Ootacamund.

18. Lake Supply-Channel—In G.O., No. 3246 W., of 19th December 1895, the
diversion of the lake supply-channel and the construction of a culvert under the Wil-
low Bund road was sanctioned, hut no provision was made for widening the channel
below the road immediately east of the Hobart Park. The catchment basin of the
lake above the Willow Bund is 37 square miles, of which about 3 square miles drain
into the supply channel. In the estimates now submitted, it is proposed to widen
the channel to a bed width of 12 feet with a fall ;4. This will cost only Rs. 470
as the bulk of the earth excavated will be used for filling in the upper part of the lake.
A channel 12 feet wide flowing 2 feet deep will discharge 98 cubic feet or sufficient
for an effective rainfall of about 3% inches in 24 hours which is the maximum likely
to be dealt with, seeing that the gross maximum rainfall registered only amounts to
6:62 inches. This widening is very necessary as the existing channel telow the road
at the east end of the park is manifestly too narrow and frequently floods the land
above. : g g
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19. No provision has been made in the estimate for lining the channel with
masonry or concrete as ordered in G.O., No. 512 W., dated 10th February 1396, as
this would be very expensive in made earth and would not prevent future silting as
the bulk of the silt which enters the lake comes from the hills above the proposed
flushing tank. .

20. 1f silting of the lake below the Willow Bund is to be prevented, one of the
follgwing alterations might be adopted :— '

(@) The construction of a reservoir at the foot of the hills to arrest the silt.

(b) To carry the channel along the north margin of the lake to the outfall at
Kandal with sluices at intervals for supply purposes, : ;

(¢) The construction of a series of drops in the channel.

-

91. Of these alternatives it is probable that the better course will be to exten
the supply channel along the north margin of the lake to discharge direct into the
Kandal stream as this will prevent future silting. The work, however, will have to
be carried out gradually as at certain points, for short distances, the margin of the
lake is steep and the depth of water considerable, and the only way of forming the
channel at a reasonable cost will be to confine the silt to the margin as it is brought
down and to continue the channel as the land is reclaimed. It 1s certain that at the
point where the channel water joins the still water in the lake a deposit of silt must
take place, and if a pile and brushwood (not wattle) fence is constructed at a certain
distance from the margin and is maintained in advance of the silting so as to confine
it to the required width, it will eventually be possible to form the channel at these
deep places. Elsewhere, the margin has a gradual slope and there is no difficulty.

99 Lake and main sewer to be handed over to the Public Works Department.—
As the formation of the proposed channel will require technical knowledge and care
it is suggested that the whole of the lake and its channel should be transferred to the
Public Works department. It would also probably be as well to transfer the main
sewer as the flushing arrangements can easily be attended to by the Sub-Divisional
officer without prejudice to his other duties, while the municipal authorities have
shown their inability in the past to attend to this duty owing to want of proper
ostablishment. The transfer of the lake and main sewer would not necessitate any
additional establishment beyond a few coolies to work and keep the gearing clean and
this is the only charge, apart from the actual cost of repairs, which need necessarily
fall on the municipality. Care in regulating the discharge of the flushing pipe at the
head of the sewer will always be required owing to the weak section of the masonry
conduit and will be especially necessary until such time as the house connections are
completed as, if too great a pressure is allowed to, disc plugs will be displaced.

93. Permission is requested to purchase pipes and to manufacture two lakhs of
pressed bricks at the Lawrence Asylum without further delay.

(Signed)  F. W. ASHPITEL,

2nd August 1896. Ezecutive Engineer, Coimbatore Division.

Note by the Chief Engineer, Public ‘Works Department.

1 approve the plans generally, and as the matter is urgent I forward them on as
they will have to be again considered as regards sanitary details by the Sanitary
Board of which I am President.

(Signed) D. McNEIL CAMPBELL, Col, R.E,,
Chief Engineer.

No. 3598-C., dated 17th October 1896.
Transferred to the Local and Municipal Department.

(Signed) D. McNEIL CAMPBELL, Col, R.E.,
Secretary.

|
|
|
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... No.1209, dated 22nd October 1896.
e Referred to the Sanitary Board for early remarks.
é (By Order)

. (Signed)  W. W. PHILLIPS,
Ag. Assistant Secretary.

Proceedings of the Sanitary Board, No. 299-8., dated 4th December 1896.
Read—the following papers:—

Letter from the Superintending Engineer, IV Circle, No. 422 W., dated 27th
~ August 1896. :

B

Endorsement in the Local and Municipal Department, No. 1209, dated 22nd
October 1896. -

e

Note by Surgeon-Lieutenant-Colonel W. G. KING, Sanitary Commissioner,
dated Fort St. George, 3rd November 1896, No. 457—S8.B.

Ootacamund Drainage Scheme.

Reference—Rule 16 of the revised Sanitary Board Rules . . . . “The
plans and estimates for works costing Rs. 500 and upwards shall, after completion by

~ the Sanitary Engineer, be forwarded to the Sanitary Commissioner for opinion on

sanitary grounds only.” . . .

Undersigned considers it highly desirable that Ootacamund should be furnished
with a correct sewerage conservancy scheme and that if funds be available Mettu-
cherry and Kodapamund be also included. He also considers it desirable that flooding.
of the agraharam be prevented, and that silting of the lake be provided against.

9. Undersigned refrains from critieizuig the structural method employed by thel
Engineer to meet sanitary ends with reference to the above rule. ‘

s ——

Office-note by J. A. JONES, Esq., Sanitary Engineer, dated Fort St. George, 6th
November 1896, No. 27.

[ Reference—Ootacamund Intercepting Sewer. Proposals for improvement of —.]

TUnder the special circumstance of this scheme having been prepared by a Public”
Works department officer, passed by the Superintending Engineer and approved by
the Chief Engineer generally, it is rather difficult for the Sanitary Engineer to know
what manner of criticism is expected of him or what measure of advice he should
tender, and after the exhaustive examination already given by the Public Works
department, it is with some diffidence that the Sanitary Engineer cffers the following
criticisms :—

1. In the first place the design of the sewer is not in accordance with what was
laid down by the Sanitary Board. The Sanitary Board required that the sewer should
be laid in a pipe-sewer carried to the Mettucherry swamp sump. This has not been
done ; the present proposal is to join the sewer to the iron pipe at a point above the
Willow Bund. Mr. Ashpitel’s plans show that in doing so he obtains a grade of 1
in 329, but the undersigned ventures to think that there is an error in the levels and
with this note forwards the plan prepared in this office before the decision of the
Sanitary Board was arrived at. This shows that Mr. Ashpitel’s section shows a fall
of 26-96—21-37 = 559 between the points fixed by him as the beginning and end
of the sewer and a gradient of 1 in 329 for the same length. But the section now
forwarded shows that the fall is really only from 29-59 to 2500 or 4:59, and the length
being 2,130—250 or 1,880 the gradient is only about 1 in 410, and to obtain an

 increased gradient the sewer must be carried to join the iron pipe at the point indicated

3
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by the Sanitary Board, that is, the first sump below the Willow Bund ; a fall of 1 in
341 is then possible. This is shown by a red line on the tracing accompanying. [It
should be noted that the data of the two sections are not the same. |

2. The section, it is submitted, should therefore be amended in this particular,
the levels being, it is believed, incorrect. ~Mr. Ashﬁitel in his reports throws aside the
recommendation of a 12-inch pipe by the Sanitary oard with the remark that it is no
use to fix the size of the pipe by a calculation, because the population will increase
enormously ! The undersigned ventures to think that this would be a very cogent
reason for fixing the pipe by calculation and desires to point out the following facts.

3. Assuming for the moment that Mr. Ashpitel’s grade is correct and that a
15-inch pipe were laid, this pipe at his grade would carry about 223 c. ft. per minute,
say, 1,394 gallons per minute. Taking this as a maximum it represents the sewage
from 48,384 people at 20 gallons per head (the sewer flowing on an average half full
and half the sewage carried off in six hours). Is it to be expected that the whole of
Ootacamund will ever contain this number, much less that, that number drain into the
intercepting sewer ?

4. A 15-inch sewer at 1in 341 (the supposed grade) has a velocity running
full or half full of only 188 feet per minute = 3 feet per second ; but when this sewer
carries the actual sewage of the population which certainly does not amount to that of
more than 10,000 people, the sewage of which will not exceed 277 gallons per minute
as a maximum, the velocity would be. so inappreciably low that silting would
indubitably take place. While it has always been maintained that a 9-inch is ample
if properly laid, the Sanitary Board decided on a 12-inch so as to allow for a large
amount of flood water passing through it; a 12-inch sewer at a grade of 341 will
discharge about 130 c. ft. or 812 gallons per minute full and 406 half full which is

surely very ample.
5. The undersigned therefore advises that the 12-inch size be retained.

6. Not only has it much more chance of being self-cleansing, but it will be
much more easily flushed ; a 15-inch sewer would take a very large amount of water
to flush properly.

7. Very little of Mr. Ashpitel’s report refers to the work to be done, but is
rather an essay on his proposals for the design for dealing with the bazaar drains and
altering them to underground sewers; this point need not be discussed at present and
is only noticed, because it is not easy to understand whether the plans of manholes
amongst the drawings refer to such proposals or to the actual work now proposed to
be undertaken ; one manhole is described as manhole No. 1; the other two designs
bear no such description. These manholes are 4’ 9” high from bottom of sewer to
ground level ; but at manhole No. 1 the depth of sewer below ground is only (from the
Sanitary Engineet’s tracing) 31-86—29-69 = 2-27. No ground level at all is shown
. on Mr. Ashpitel’s sections, and apparently the tracing shows the section of the line of

the channel and not of the sewer ; from the Sanitary Engineer’s tracing however this
depth of 4’ 9” will be suitable for the lower end of the sewer only. Each manhole,
it is submitted, ought to be separately designed before work is begun, but the practice
of the Public Works department on this point is not known. Taking the manholes
as a type of what are proposed, it is marked that there is no arrangement whatever
from keeping silt out of the sewer mor for the disposal of storm water. It is sub-
mitted that such arrangements must be made. The storm water from existing surface
drains (whether they are to be abandoned in the future or not) must cross the proposed
sewer ; these drains carry both sewage and storm water, and it is advisable to prevent
any but a small quantity of storm water entering the sewer. Some design for this
should therefore be prepared and approved by the Board. ;

8. Mr. Ashpitel’s plan does not show whether he retains existing connection
with the sewer or otherwise ; it is presumed he does, but these also should have a
place on the plan and there the arrangements for interception of silt and overflow
should be shown.

9. The desirability of flushing the sewer need not be discussed, but it is doubt-
ful if the arrangements proposed are likely to be successful. The long square sewer

e N o bl e i i i
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with its many outlets, trap doors, &c., between the flushing pipe and the pi i

it is believed, render abortive any attempts at suecetsts:fulg ili)ugzing—i: %ﬁﬁlﬁeﬁmﬁ
better to arrange for a flush tank (which could be filled with water from the channel
by pumping when pipe water is not available) at the actual head of the sewer. No
doubt the site of Mr. Ashpitel’s proposed flushing tank would be excellent, were there

a pipe sewer extended up to it; but, under existi iti
advised as one which should be sanctioned. Mo

10. It is not thought that the proposed channel debouches int i
0. ] o the lak t
best position. It seems to the undersigned that it would be advisable foxt3 the zﬁ:nnlﬁ

to be curved quickly to the left after passing under the Will 3
deep water much more quickly than itpnow goes. ondiba\Valiow, Dusits sy reaching

11. The undersigned does not think it necessary for him itici
: ¥ to crit f
estimate nor the report other than in regard to the points already t°u0hedc;:1.lclse the

12. The plans, estimates and reports are returned with the Sani i
sioner’s note thereon. A it A

D

Note by Colonel D. McNEIL CAMPBELL, R.E., President, Sanitary Board.

In forwarding the plans and estimates for the Ootacamund drainage to the
Local and Municipal department, I said that I approved generally of the scheme and
that I forwarded them to save delay as I would have to note on them again as Presi-
dent, Sanitary Board. b

e As regards the details I agree with the Sanitary Engineer that a 15-inch pipe
is larger than necessary, and I think a 12-inch pipe should be substituted : this will
reduce the estimate by Rs. 1,490. I can see no object in carrying the pipe to the
Mettucherry swamp sump and Mr. Ashpitel’s arrangement may be approved.

3. As regards the difference in levels I have no reason to doubt the correctness of
those taken by Mr. Ashpitel who informs me that they were taken several times ; but
the matter is not of much consequence, as a 12-inch pipe is ample to give, the
required discharge even with the reduced grade of 11, this being what Mr. Ashpitel’s
grade of 51 is reduced to if there is an error of 1 foot as stated by Mr. Jones.

.

4. As regards the manholes the designs submitted by Mr. Ashpitel are sample
ones and are not prepared with reference to any particular site, and they will have to
be altered to suit the ground level during construction; and probably a saving on the
estimate will be effected. I do not agree with Mr. Jones that Mr. Ashpitel’s flushing
arrangement will not answer the purpose ; it is impossible to say for certain that it
will be a success, but I see no reason to think otherwise. Mr. Ashpitel’s reasons for
ending the supply channel as he does, are given in paragraph 21 of his report, and I
approve of them.

- 5. T consider that Mr. Ashpitel’s estimate should be sanctioned, the size of pipe
being reduced to 12 inches instead of 15 inches, and as the work is urgent I would
advise that the pipes be ordered at once. The question raised by the Sanitary Com-
missioner as regards the drainage of Mettucherry and Kodapamund can be considered’
hereafter.

Resolution—No. 299-8., dated 4th December 1896.

~ With his letter, No. 422-W., dated 27th August 1896, the Superintending Engi--
neer, IV Circle, submits plans and estimates for town drainage works at Ootacamund.
The proposals are drawn up with reference to the recommendations of the Sanitary
Board approved in G.0., No. 1390 M., dated 24th August 1895, and in accordance
with the undermentioned orders :—

G.0., No. 512 W., dated 10th February 1896.
: 19th March P conk i e 1

” ” 2 o »
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2. They include the following estimates ;—
n'l

(i) Estimate for pipes and for removing and relaying the intercept-

Ing sewer from junction with Brewery drain to Willow

g oh o e iy b 4 .. 15,000

(i1) Estimate for 21 manholes for intercepting sewer 1 o 4,350
(iii) Flushing sluice at head of sewer . . ‘s .7 & oo 4,200
(iv) Widening supply channel 4 . ik .o .o 470
(v) Culvert under %Vi]low Bund .e .. .o o oo 2920
Total .. 26,940

3. The plans generally have been approved by the Chief Engineer and they

have now been referred by Government, for the remarks of the Sanitary Board.

4. The Board approves the plans and estimates subject to the remarks of the
President, who has recorded a separate note on the subject which is submitted for the
information of Government,

9. The suggestions of the Sanitary Commissioner are commended by the Board
for the consideration of Government when opportunity offers.

(True Extract.)

(Signed) R. PARSONS,
Secretary, Sanitary Board.

To the Secretary to Government,
Local and Municipal Department,

Orper—No. 107 M., dated 27th January 1897.

The estimate prepared by Mr. Ashpitel for the improvement of the drainage of
Ootacamund, which, as modified with reference to paragraph 2 of the note by the
President of the Sanitary Board, amounts to Rs. 25,450, is sanctioned.

*2. To meet the cost of the work, the municipal council is requested to appropriate
a sum of Rs. 25,450 out of the Provincial grants amounting to Rs. 1,89,000 onaccount
of the water-supply scheme, which it has already received, and to place the sum at
the disposal of the Public Works department.

3. The Public Works department is requested to put the work in hand at once,
Its attention is drawn to the remarks of the Fresident of the Sanitary Board in
paragraph 4 of his note.

(True Extract.)

G. 8. FORBES,
Secretary to Government.

To the Chairman, Municipal Council, Ootacamund,
»  Collector of Nilgiris,
» Sanitary Board.
»  Public Works Department,
y»»  Financial Department.
»  Accountant-General,

Editors’ Table,

Exd. A, F. Eccleston,
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Reap—the following papers :—

Endorsement—from the Public Works Department, No. 8598-C., dated 17th
October 1896.

Read—the following papers :—

From J. HANNAN, Esq., Superintending Engineer, IV Circle, to the Chief
Engineer, Public Works Department, dated Coimbatore, 27th August 1896,
No. 422-W,

As more than one reminder has heen lately received from your office calling for
the estimate for relaying the intercepting sewer and for the drainage of Mettucher
and the main bazaar at Ootacamund, I have the honour to submit herewith the plans
and estimate for that portion of the scheme which affects the upper portion of the
Ootacamund lake now being filled in. The plans and estimates were received by me
As no proper data were submitted for the rates which appeared
to be excessive, I returned the data sheet to the Executive Engineer for revision. It
has not been returned as yet. As, however, the estimates appear to be urgently
required, I submit them as received. They have not been checked in this office.

2. Mr. Ashpitel submits a very full report showing, amongst other things, how in
his opinion the drainage of the Mettucherry and the main bazaar, &e., should be carried
out. His proposals are, I have no doubt, the latest up to date ones from a sanitary
engineering point of view. Whether the existing arrangements cannot be made fairly
efficient at a less cost is'a question which will doubtless be duly considered by the
Sanitary Committee of experts.

Encrosugres.
RePORT to accompany the Preliminary Estimate for the Ootacamund Drainage Scheme.

Object of Preliminary Estimate.~With the exception of Kandal the drainage of
Ootacamund at the present time is discharged into the lake owing to the failure of the
existing system of sewerage. The sewers consist of open drains following the natural
lines of drainage and an intercepting or main close sewer of varying size and descrip-
tion which follows the line of the supply channel from the back of Mr. Brown’s
establishment to the Willow Bund. Beyond this point an iron-pipe sewer, 12 inches
diameter, has been laid through the lake with an outfall into the Kandal stream.

In G.O.,, No. 512 W., dated 10th F ebruary 1896, the preparation of a complete
scheme was ordered, but owing to the delay in obtaining copies of the recent town

survey, this has not been possible, and in G.0., No. 982 W., dated 19th March-

1896, this preliminary estimate was ordered to be prepared. The estimate provides
only for taking up the 9-inch main sewer from the Brewery drain to the Willow Bund
and replacing it by a 15-inch pipe as already approved for improving the lake supply
channel and the provision of flushing arrangements for the main sewer,

2. Eaisting System.—From time to time considerable sums haye been- spent on
the drainage of Ootacamund, and the result cannot be said to be satisfactory. The
main sewer for a length of about 4,560 feet consists of a masonry conduit laid almost
on the surface of the ground with an average fall 5t5, 8 9-inch stoneware pipe from
4,764 feet to 6,603 feet laid'practieally with no fall (vide longitudinal section) though
a fall of ziv is available and a 12-inch iron pipe through the lake with'a fall of
ivss. The only really efficient length of this main sewer is the pipe through the-
lake which is provided with admirable flushing arrangements and needs no improve-
ment. The 9-inch pipe is too small and without fall, and the masonry conduit is, it

% Proposed System.—In any scheme for the drainage of OQotacamund it appears
to be absolutely necessary to recognize the fact that, whatever the merits of open
drains may be, it is not a good thing to combine them with a closed main sewer.
Such a combination is fatal to good sanitation as, owing to the necessity of admitting
surface water to the sewers, and the difficulty of excluding solid matters, rubbish and
road detritus, gullies are required which retain sewage and become nothing more nor
less than evil smelling cess-pools requiring frequent cleansing,

4. Open drains have in this country a number of advocates who echo the old ery
that the sun is the best sanitarian ; but the sun, like other sanitarians, requires to be
given a fair chance. To collect sewage in a number of pits into which liqyid is
constantly flowing does not give this fair chance, and the result is that the sun, under
these circumstances, merely assists putrefaction and the formation of sewer gas. It
does not seem advisable, therefore, to have a mixed system of open and closed drains,
and one or other of these systems should, it is suggested, be adopted in its entirety
with no cess-pools.

5. Asan open sewer along the north boundary of the Hobart Park would be

extremely unpleasant and unsightly, and as the existing 12-inch iron pipe through:

the lake is effective and has been laid at considerable expense, it is suggested that a
pipe system should be adopted throughout, the existing open drains being retained
for surface drainage only. ~Ootacamund is an ideal place for such a system of sewers,
provided that the ordinary principles are adopted with no special contrivances, such
as catch-pits or interceptors, which create the very evil the sewers are intended to
prevent.

6. Existing Masonry Sewer to be reserved Jor the few houses along its course and
Jor flushing purposes.—In paragraph 2 it was suggested that the existing masonry
sewer down to the junction with the Brewery drain is wrongly aligned. Inspection
shows that this sewer has not a good fall and directly serves very few houses. It is
also of poor design and much obstructed. A better line for the main sewer will be
along Commercial Road joining the existing line at proposed manhole No. 1 and
picking up the market and latrine drains on the way. If this is approved, the main
may, for the present, start at commencement of the Commercial Road bazaar and may
be at 12-inch stoneware pipe up to proposed manhole No. 1 (22de plan No. 1) and a
15-inch stoneware pipe from this point to the junction with the existing 12-inch iron’
Pipe near the Willow Bund. = It appears to be of but little use to fix the size of pipes
by calculation, as the amount of sewage to be dealt with is likely to increase enor-
mously as the population increases, and the 12-inch iron pipe through the lake, with its
flushing arrangements, will take the discharge from these pipes. 1t will be noted that
the Velocity in all these pipes will considerably exceed the limit of 11 feet per second
proposed by Waring for the separate system. = The existing masonry sewer from the

back of Mr. Brown’s premises to manhole No. 1 will be extremely useful to serve the

few houses along its course, but will chiefly be valuable for flushing purposes as
explained in paragraph 7. When house connections are provided this sewer should

be examined and repaired and the manholes altered, so as not to retain sewage, 7.e.,

the catch-pits should be filled up and proper channels formed.

1. Proposed Flushing arrangements.~—Just above Mr. Brown’s stébl_és a small
tank formerly existed as is evident from the old surveys of Ootacamund, and, if this

tank is restored by damming up the channel at the point shown on the accompanying

map, and a pipe laid from this tank to the head of the existing sewer, an efficient -

flush can be secured. Plan No. 8 shows the proposed flushing sluice with two vents,

B o

: 5

each 6 feet wide, or the full width of the channel bed. This ventage may be con-

sidered to be excessive, but is allowed in order to reduce the velocity thxfdpgl’x' he s lic
to the normal channel velocity during the rainy weather when much silt is elgto
be brought down from the hills.  From this sluice an iron pipe 9-inch diameter is
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proposed to be laid to the head of ‘the existing sewer with a fall 75 or thereabouts
and regulated by a sluice valve. This pipe will discharge sufficient water for an
ample flush under pressure, * and owing
to the continuous supply in the channel,
even during the hot months of the year,
the flush can be effected daily. No automatic flushing arrangements are proposed, us
come sort of establishment will necessarily be maintained and automatic valves" have
a tendency to get out of order. - To flush branch sewers water will have to be obtained
from the municipal pipes; but if Field’s or other suitable flushing tanks are con-
structed in connection with the stand pipes, the waste water will probably be ample.

8. Dimensions of proposed Sewers and Position of Manholes—In the complete
ostimates it is suggested that the branch street sewers may be 9-inch, and the house
connections 6-inch, stoneware pipes in accordance with the usual practice ; the sewers
to follow the directions of the streets and to be laid in straight lengths according to
the roads, each length being terminated in a manhole with intermedi_ate.manholes at
interyals of 150 feet to facilitate inspection, ventilation and the localization of leaks.
Intermediate manholes will not be numerous as the streets are generally short, and
therefore it does not seem worthwhile to substitute ventilators which do not permit
inspection of the sewer.

9. Types of Manholes.—Plans Nos. 4 and 5 show types of proposed manholes.
Plan Ne¢ b is for proposed manhole No. 1 where two branches have to be dealt with,
and plan No. 4 for ordinary manhole along the line of the main sewer and elsewhere
where the gradient is not too great. Plan No. 6 is the type for sewers with a steep
gradient, though its adoption does not seem absolutely necessary. All these designs
are of the ordinary pattern.

10. House Connections —The house connections will, it is presumed, be carried out
as the sewers are constructed as being the cheapest and most convenient course. Plan
No. 7 shows a form of trapped pit into which the sewage can be discharged from the
houses and thence through a 6-inch pipe into the sewer. The trap is what is known

as Messrs. Ingham and Son’s quick motion
+ See Professional Papers of the Corps of trap. ¢Itisclaimedt for this trap that

Royal Engineers edited by Captain W. A the obstruction to the flow of sewage is

Gale, B.E. less than in other traps, inasmuch as there
is no unnecessary and useless sinking of the sides of the orifice below water level.
The top of the trap, crosswise, is straight and horizontal, parallel with the surface of
the water in the trap. Its dip is therefore fully effective, the whole width of the
drain pipe, whilst in all round sections both sides dip uselessly into the water and
offer unnecessary obstruction to the flow of sewage. Those who had experience of
these traps regard them with favour, and when we examine the principles on which
they are constructed there appears to be every reason why that should be so. The
trap effectively bars the passage of air; its dip is the same as that of other traps about
2 or 21 inches. The body of the water in the trap being small is frequently renewed.
The outlet is on the next adjoining pipe, not on the trap itself. It is one of the points
of this trap that when the sewage leaves it, it falls immediately and freely over the
lip into the pipe and acquires motion thereby to start with, and a free outlet in the
trap is maintained. ”

11. Catch-pit or Gully for Stables—Plan No. 6 shows the form of gully for stables
with a grating attached to the inlet to the drain which is turned downwards to prevent
floating straw, &c., getting into the drain. It is proposed to be used in connection

with surface channels carried beyond the building to a distance of 12 feet.

19. Ventilation.—In paragraph 8, it is suggested that manholes should be con-
structed on the line of sewers at maximum distances apart of 150 feet to facilitate
inspection, ventilation, &e. ~With this number of manholes and an ample flush no
further ventilation appears to be necessary, except a few 6-inch pipes led at intervals
from the manholes or house connections to the gables of houses in the neighbourhood
or up lamp-posts. ; o : . g

This question of ventilation appears to merit some attention, as according to Waring
(sewerage and land drainage) ¢ the proper requirement should be to make the venti-
Jation universal, to furnish as many openings as possible and to afford abundant

* Some of the obstrnctions in the masonry sewer
will probably have to be removed.

@ .

_above the roof seems to me to leave nothing to be desired. Under such conditions of
 ventilation as this will secure, the house-trap is entirely unnecessary in connection
_ with such sewers as should be tolerated for a moment by any community. If the

&
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faclhty for the inlet and outlet of air. The plan recommended by many Eu‘rs
prokibiting traps on house-drains and making the soil-pipe itself a ventilator reaching

fixtures are trapped from the soil-pipe, the very diluted atmosphere of the sewer may be
passed through this pipe without objection.” This remark does not altogether apply

to the proposed system at Ootacamund as none of the pipes will enter the houses;

but if it is accepted that the proposed trap (paragraph 10) is unnecessary, considerable
expense will be avoided, as all that will be necessary is to lead 6-inch pipes up the
walls of houses from the proposed pit (plan No. 7), and these pipes will not be needed
at every connection when the pit is at a distance from the house in a court-yard.

18. Sewage Furm not mecessary at present.— In paragraph 8 of the Sanitary
(lommissioner’s note of inspection, the existing system of disposal of sewage into a
stream is condemned ; but, as the municipality will probably find considerable difficulty
in providing funds for the drainage, it is suggested that it is not necessary to further
burden its resources with the construction and maintenance of a sewage farm pending
the advent of the new industry, &c., alluded to. If the present outfall is considered
to be too near Ootacamund, it is easy to extend the sewer further down the stream.

14. Pail Depits and Latrines.—No proposals are made for pail depbts or special
forms of latrines, as the Sanitary Commissioner is believed to be in possession of
suitable designs. It is presumed that the sites will be fixed by the municipality with
reference to the sewers, and that the solid matter from private latrines will be taken to
pail depbts in connection with public latrines, provided with automatic flushing
arrangements of the ordinary type. ;

15. Definite orders requested.—1t is requested that definite orders may be issued
on the various points raised in this report and that the plans may be approved for
adoption or other designs supplied. It is also suggested that the exact areas to be
drained should be marked on a map as it is understood that the drainage of additional
areas is contemplated by the Sanitary Commissioner ; additions which may necessitate
modifications in the proposals now made.

~ 16. Sult and Sludge Interceptor not necessary.—Orders are also requested regarding
the silt interceptor at the upper end of the sewer and the sludge interceptor at the
lower between it and its junction with the iron pipe sewer under the lake at Mettu-
cherry swamp ordered to be provided in G.O., No. 512 W., dated 10th February
1896, as with the proposed arrangements these are apparently not necessary. The
proposed flushing tank will obviate the necessity for the silt interceptor at the head

~ of the sewer and with existing and proposed flushing arrangements no sludge inter-

ceplor seems necessary.
17. It is believed that the new railway station is likely to be located in Mettu-

 cherry. If so, it will be necessary to demolish a number of houses and may possibly

be cheaper to buy up the remainder and give properly arranged building sites else-
where rather than extend the system of sewers to the irregularly built houses in this

~ part of Ootacamund.

18. Lake Supply-Channel—In G.0., No. 3246 W., of 19th December 1895, the
diversion of the lake supply-channel and the construction of a culvert under the Wil-
low Bund road was sanctioned, but no provision was made for widening the channel
below the road immediately east of the Hobart Park. The catchment basin of the
lake above the Willow Bund is 3'7 square miles, of which about 3 square miles drain
into the supply channel. In the estimates now submitted, it is prcposed to widen
the channel to a bed width of 12 feet with a fall ;1. This will cost only Rs. 470
as the bulk of the earth excavated will be used for filling in the upper part of the lake.
A channel 12 feet wide flowing 2 feet deep will discharge 98 cubic feet or sufficient

for an effective rainfall of about 3 inches in 24 hours which is the maximum likely
- to be dealt with, seeing that the gross maximum rainfall registered only amounts to

6-62 inches. This widening is very necessary as the existing channel telow the road
at the east end of the park is manifestly too narrow and frequently floods the land

~ above.

9
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19. No provision has been made in the estimate for lining the channel with
masonry or concrete as ordered in G.O., No. 512 W., dated 10th February 1396, as
this would be very expensive in made earth and would not prevent future silting as
the bulk of the silt which enters the lake comes from the hills above the proposed
flushing tank.

20. If silting of the lake below the Willow Bund is to be prevented, one of the
following alterations might be adopted :—

(a) The construction of a reservoir at the foot of the hills to arrest the silt.

(b) To carry the channel along the north margin of the lake to the outfall at
Kandal with sluices at intervals for supply purposes,

(¢) The construction of a series of drops in the channel.

21. Of these alternatives it is probable that the better course will be to extend
the supply channel along the north margin of the lake to discharge direct into the
Kandal stream as this will prevent future silting. The work, however, will have to
be carried out gradually as at certain points, for short distances, the margin of the
lake is steep and the depth of water considerable, and the only way of forming the
channel at a reasonable cost will be to confine the silt to the margin as it is brought
down and to continue the channel as the land is reclaimed. It is certain that at the
point where the channel water joins the still water in the lake a deposit of silt must
take place, and if a pile and brushwood (not wattle) fence is constructed at a certain
distance from the margin and is maintained in advance of the silting so as to confine
it to the required width, it will eventually be possible to form the channel at these
deep places. Elsewhere, the margin has a gradual slope and there is no difficulty.

22. Lake and main sewer to be handed over to the Public Works Department.—
As the formation of the proposed channel will require technical knowledge and care
it is suggested that the whole of the lake and its channel should be transferred to the
Public Works department. It would also probably be as well to transfer the main
sewer as the flushing arrangements can easily be attended to by the Sub-Divisional
officer without prejudice to his other duties, while the municipal authorities have
shown their inability in the past to attend to this duty owing to want of proper
establishment. The transfer of the lake and main sewer would not necessitate any
additional establishment beyond a few coolies to work and keep the gearing clean and
this is the only charge, apart from the actual cost of repairs, which need necessarily
fall on the municipality. Care in regulating the discharge of the flushing pipe at the
head of the sewer will always be required owing to the weak section of the masonry
conduit and will be especially necessary until such time as the house connections are
completed as, if too great a pressure is allowed to, disc plugs will be displaced.

23. Permission is requested to purchase pipes and to manufacture two lakhs of
pressed bricks at the Lawrence Asylum without further delay.

(Signed)  F. W. ASHPITEL,

2nd August 1896. Lzecutive Engineer, Coimbatore Division.

Note by the Chief Engineer, Public Works Department.

I approve the plans generally, and as the matter is urgent I forward them on as
they will have to be again considered as regards sanitary details by the Sanitary
Board of which I am President.

(Signed) D. McNEIL CAMPBELL, Col, R.E.,
Chuef Engineer.

No. 8598-C., dated 17th October 1896.
Transferred to the Local and Municipal Department.

(Signed) D. McNEIL CAMPBELL, Col., R.E,,
Secretary.

No. 107 M., 27t Janvary 1897.

No. 1209, dated 22nd October 1896.
Referred to the Sanitary Board for early remarks.

(By Order)

(Signed) W. W. PHILLIPS,
Ag. Assistant Secretary.

Proceedings of the Sanitary Board, No. 299-S., dated 4th December 1896,
Read—the following papers :— :

Letter from the Superintending Engineer, IV Circle, No. 422 W.. dated 27th
August 1896. ;

: Endorsement in the Local and Municipal Department, No. 120
| October 1896. pal Department, No. 1209, dated 22nd

Note by Surgeon-Lieutenant-Colonel 'W. &. KING, Sanita C Skt
. dated Fort St. George, 3rd November 1896, No. 457_85?' ommissioner,

Ootacamund Drainage Seheme.

Reference—Rule 16 of the revised Sanitary Board Rules . . . . “The
plans and estimates for works costing Rs. 500 and upwards shall, after completion by
the Sanitary Engineer, be forwarded to the Sanitary Commissioner for opinion on
sanitary grounds only.” . . .

__ Undersigned considers it highly desirable that Ootacamund should be furnished
with a correct sewerage conservancy scheme and that if funds be available Mettu-
cherry and Kodapamund be also included. He also considers it desirable that flooding
of the agraharam be prevented, and that silting of the lake be provided against.

2. Undersigned refrains from criticizing the structural method employed b
Engineer to meet sanitary ends with reference to the above rule. P o

Office-note by J. A. JONES, Esq., Sanitary Engineer, dated Fort
November 1896, No. 27. b e o ort St. George, 6th

[Reference—Ootacamund Intercepting Sewer. Proposals for improvement of -—]

Under the special circumstance of this scheme having been prepared b i
Works department officer, passed by the Superintendingg Engingerpand ap};)xﬁ)feltllbgg
the Chief Engineer generally, it is rather difficult for the Sanitary Engineer to know
what manner of criticism is expected of him or what measure of advice he should
tender, and after the exhaustive examination already given by the Public Works
department, it is with some diffidence that the Sanitary Engineer cffers the following
criticisms :(—

: 1.'In the first place the design of the sewer is not in accordance wit
laid down by the Sanitary Board. The Sanitary Board required that the selzv;h:ltozlas
be laid in a pipe-sewer carried to the Mettucherry swamp sump. 'This has not been
done ; the present proposal is to join the sewer to the iron pipe at a point above the
Willow Bund. Mr. Ashpitel’s p show that in doing so he obtains a grade of 1

- in 329, but the undersigned ventures to think that there is an error in the levels and

with this note forwards the plan prepared in this office before the decisi

Sanitary Board was arrived at. This shows that Mr. Ashpitel’s seotionec;;l::so:, glol
of 26-96—21-37 = 559 between the points fixed by him as the beginning and end
of the sewer and a gradient of 1 in 329 for the same length. But the section now
forwarded shows that the fall is really only from 29-59 to 25-00 or 4:59, and the length

~ being 2,130—250 or 1,880 the gradient is only abont 1 in 410, and to obtaj ia
i1 mcreued gradient the sewer must be carried to join the iron pipe gt’ the Pmom, e
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by the Sanitary Board, that is, the first sump below the Willow Bund ; a fall of 1 in
341 is then possible. This is shown by a red line on the tracing accompanying. (1t
should be noted that the data of the two sections are not the same. |

2. The section, it is submitted, should therefore be amended in this particular
the levels being, it is believed, incorrect. Mr. Ashpitel in his reports throws aside the;
recommendation of a 12-inch pipe by the Sanitary Board with the remark that it is no
use to fix the size of the pipe by a calculation, because the population will increase
enormously ! The undersigned ventures to think that this would be a very cogent
reason for fixing the pipe by calculation and desires to point out the following facts.

3. Assuming for the moment that Mr. Ashpitel’s grade is correct and that a
15-inch pipe were laid, this pipe at his grade would carry about 228 o. ft. per minute
say, 1,394 gallons per minute. Taking this as a maximum it represents the sewagé
from 48,384 people at 20 gallons per head (the sewer flowing on an average half full
and half the sewage carried off in six hours). Is it to be expected that the whole of

Ootacamund will ever contain this number, much less that, that number drain into the
intercepting sewer ?

4. A 15-inch sewer at 1 in 341 (the supposed rade) has a veloci 1
full or half full of only 188 feet per minglte s ?? I;:'eet pe{i seeo)nd; but W%I(:ilt‘g;lirsu lslélvlvlg
carries the actual sewage of the population which certainly does not amount to that of
more than 10,000 people, the sewage of which will not exceed 277 gallons per minute
as a maximum, the velocity would be so inappreciably low that silting would
indubitably take place. While it has always been maintained that a 9-inch 1is ample
if properly laid, the Sanitary Board decided on a 12-inch so as to allow for a large
amount of flood water passing through it; a 12-inch sewer at a grade of 341 will
discharge about 130 ¢. ft. or 812 gallons per minute full and 406 half full which is
surely very ample.

5. The undersigned therefore advises that the 12-inch size be retained.

6. Not only has it much more chance of being self-cleansing, but it will be
;r;ug&sﬁl;;i I?;‘sl;{?v flushed ; a 15-inch sewer would take a very large amount of water

7. Very little of Mr. Ashpitel’s report refers to the work i
rather an essay on his proposals for the des};gn for dealing with the tl())azl::u('i Oc;l:a’inzuz;cnls
altering them to underground sewers ; this point need not be discussed at present and
18 only noticed, because it is not easy to understand whether the plans of manholes
amongst the drawings refer to such proposals or to the actual work now proposed to
be undertaken ; one manhole is described as manhole N 0. 1; the other twoPdesi ns
bear no such description. These manholes are 4’ 9” high from bottom of sewerg to
ground level ; but at manhole No. 1 the depth of sewer below ground is only (from the
Sanitary Engineer’s tracing) 31-86—29-59 — 2:27. No ground level at all is shown
on Mr. Ashpitel’s sections, and apparently the tracing shows the section of the line of
the channe;l z},nd not of the sewer ; from the Sanitary Engineer’s tracing however this
depth of 4’ 9” will be suitable for the lower end of the sewer only. Each manhole
1t is submitted, ought to be separately designed before work is begun, but the practicé
of the Public Works department on this point is not known. Taking the manholes
as a type of what are proposed, it is marked that there is no arrangeilent whatever
from keeping silt out of the sewer nor for the disposal of storm water. It is sub-
mitted that such arrangements must be made. The storm water from existing surface
drains (whether they are to be abandoned in the future or not) must cross the proposed
sewer ; these drains carry hoth sewage and storm water, and it is advisable to prevent

any but a small quantity of storm water enterine the sewer. S design f 1
should therefore be prepared and approved by th: Board. e ok L

s 8. Mr. Ashpitel’s Plan does not show whether he retains existing connection
with the sewer or otherwise ; it is presumed he does, but these also should have a

place on the plan and there the arran ements for inter i 3 S
should be shown. g I Interception of silt and overflow

9. The desirability of flushing the sewer need not be discussed but it i
. . d &
ful if the arrangements proposed are likely to be successful. The loilg 1sq:u;:e ::v:):r

9
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with its many outlets, trap doors, &c., between the flushing pipe and the pipe sewer will,
it is believed, render abortive any attempts at successful flushing—it would be much
better to arrange for a flush tank (which could be filled with water from the channel
by pumping when pipe water is not available) at the actual head of the sewer. No
doubt the site of Mr. Ashpitel’s proposed flushing tank would be excellent, were there
a pipe sewer extended up to it ; but, under existing conditions, the plan cannot be
advised as one which should be sanctioned. :

10. It is not thought that the proposed ehannel debouchep into the lake in the
best position. It seems to the undersigned that it would be advisable for the channel
to be curved quickly to the left after passing under the Willow Bund, thus reaching
deep water much more quickly than it now does. : e

11. The undersigned does not think it necessary for him to ecriticise the
estimate nor the report other than in regard to the points already touchejd on. :

12. The plans, estimates and reports are returned with the Sanitary Commis-

sioner’s note thereon.

B

Note by Colonel D. McNEIL CAMPBELL, R.E., President, Sanitary Board.

i i Ootacamund drainage to the

In forwarding the plans and estimates for the ;
T.ocal anrM unicigal department, I said that I approved generally of the §eheme an'd
that I forwarded them to save delay as I would have to note on them again as Presi-

dent, Sanitary Board. i ol
ai i i i that a 15-inch pipe
ards the details T agree with the Sanitary Engineer th h pi]
is lar%'erAti;Egnecessary, and I think a 12-inch pipe should be substituted : this will
reducoe the estimate by Rs. 1,490. I can see no object in carrying the pipe to the
Mettucherry swamp sump and Mr. Ashpitel’s arrangement may be approved.

i i bt the correetness of
rds the difference in levels T have no reasen to dou ectnel
thoseséalfes;lrl??aMr. Ashpitel who informs me that they were taken several times ; but
the matter is not of much consequence, as a 12_1“0&'1)11}:8' 18 a};mlzlelaw tOAgs‘llY;itt{]’s
' at Mr. ¢
rired discharge even with the reduced grade of 5, this being wha
g;ggler?)f —}—sg is r%duced to if there is an error of 1 foot as stated by Mr. Jones.
+

4. As regards the manholes the designs submitted by Mr. Ashpitel are sample

ones and are not prepared with reference to any particular site, and they will have to

i i ons i bably a saving on the

t the ground level during construction, and pro . .
E:tii}lt:g: %vfﬁ SblLl effeitged. I do not agree with Mr. J ongi]that Mr. %Shplte{s. ﬂl;ihi;n'gt
ill not answer the purpose ; it is impossible to say for certain that 1t
ﬁ%gee?iiz;;l; ]Etl)ut I see no reason to think otherwise. Mr. Ashpitel’s reasons for

ending the supply channel as he does, are given in pax:a.graph 21 of his report, and I

approve of them. : - o o b gl b
» ider that Mr. Ashpitel’s estimate should be sanctioned, the size of p1

bein 5-1‘ef1§ggslt:r12 inches instead of 15 inches, and as the work is urgent I wgmld

dvige that the pipes be ordered at once. The question raised by the Samtary.d 01:&
;ﬁssioner as regards the drainage of Mettucherry and Kodapamund can be consider

hereafter.

Resolution—No. 299-8., dated 4th December 1896. : kil
i intending Engi-

i No. 422-W., dated 27th Augmst 1896, the Superin :
VIV‘Ift%i};:;e}eg?;;nit: plans an(,l estimates for town drainage Wo_rks at Uotacam'und.
a‘%er’ oposals are drawn up with reference to the recommendations of the Sanitary
Bo:rgragproved in 6.0, No. 1390 M., dated 24th August 1895, and in accordance

with the undermentioned orcers :—

.0.. No. 512 W, dated 10th February 1896,
A o D N

b ”

/
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2. They incads th following esimatess— - LOCAL AND MUNICIPAL.

(i) Estimate for pipes and for removing and relaying the intercept-
ing sewer from junction with Brewery drain to Willow
Bllnd .o .. . s .- .. . . . 15,000
(ii) Estimate for 21 manholes for intercepting sewer s .o 4,350
(iii) Flushing sluice at head of sewer .. e o A .o 4,200
(iv) Widening supply channel eoi TRl o .o . 470
(V) Culvel't under ﬂ]ow Bnnd .o .o ce e . 2,920

B e S

| Total .. 26,940

e

3. The plans generally have been approved by the Chief Engineer and they
have now been referred by Government for the remarks of the Sanitary Board.

4. The Board approves the plans and estimates subject to the remarks of the
President, who has recorded a separate note on the subject which is submitted for the
information of Government.

5. The suggestions of the Sanitary Cormissioner are commended by the Board

for the consideration of Government when opportunity offers. K - Recd. Enclosures
(True Extract.) | _ .
(Signed)  R. PARSONS, T e Spare copies

Secretary, Sanitary Board.

To the Secretary to Government,
Local and Municipal Department.

No. 107 M., 27th January 1897.

Orper—No. 107 M., dated 27th January 1897.

The estimate prepared by Mr. Ashpitel for the improvement of the drainage of
Ootacamund, which, as modified with reference to paragraph 2 of the note by the
President of the Sanitary Board, amounts to Rs. 25,450, is sanctioned. .

9. To meet the cost of the work, the municipal council is,requested to appropriate
a sum of Rs. 25,450 out of the Provincial grants amounting to Rs. 1,89,000 on account
of the water-supply scheme, which it has already received, and to place the sum at
the disposal of the Public Works department.

3. The Public Works department is requested to put the work in hand at once.
Tts attention is drawn to the remarks of the Fresident of the Sanitary Board in
paragraph 4 of his note.

(True Extract.)

G. S. FORBES,
Secretary to Government.

To the Chairman, Municipal Council, Ootacamund.
,, Collector of Nilgiris.
, Sanitary Board.
,, Public Works Department.
,» Financial Department.

,, Accountant-General.
Editors’ Table. : ®
: Drainage. LT
; ~ Sanctioning an estimate of Rs. 25,450 for the improvement of the — fOo&mM
 requesting the municipal couucil to meet the cost of the work out of the f’mﬂnml 3
o ~ Res. 1,89.000 on account of the water-supply scheme and to place the amount at
Exd. A. F. Eccleston. ) . : £ ¥ Bt of fth@ Pnblme-h dmmc which will put the work ilhﬂdlf i At
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Reap—the following papers :—

Endorsement—from the Public Works Department, No. 3598-C., dated 17th
October 1896.

Read—the following papers :—

From J ..HANNAI\.T, Esq., Superintending Engineer, IV Circle, to the Chief
zléngmze;r%é’ubhc Works Department, dated Coimbatore, 27th August 1896,
0. 422-W,

As more than one reminder has been latel
the estimate for relaying

and the main bazaar at O
and estimate for that
Ootacamund lake now.llj
on the 10th instant. i for the rates which appeared
to be excessive, I returned the data sheet to the Executive Engineer for revision. It
has not been returned as yet. As, however, the estimates appear to be urgently
required, I submit them as received. They have not been checked in this office.

2. Mr. Ashpitel submits a very full report showing, amongst other things, how in

his opinion the drainage of the Mettucherry and the main bazaar, &c., should be carried
out. His proposals are, I have no doubt to date ones from a sanita

] ¢ Y received from your office calling for
the intercepting sewer and for the drainage of Mettucherr:

otacamund, I have the honour to submit herewith the plans
o.rtion of the scheme which affe

eing filled in. The plans ‘and esti

ExcLosurEs.
Report to accompany the Preliminary Estimate for the Ootacamu

nd Drainage Scheme, .
Object of Preliminary Estimate—With the exception of Kandal the drainage of
Ootacamund at the present time is discharged into the lake owing to the failure of the
existing system of sewerage.

. The sewers consist of open drains following the natural
lines of drainage and an wntercepting or main close sewer of yarvi i

scheme was ordered, but owing to the delay in obtaining copies of the recent town
survey, this has not been possible, and in
1896, this preliminary estimate was ordered t
only for taking up the 9-inch main sewer from the Brewery drain to the Willow Bund
and replacing it by a 15-inch pipe as already a i
channel and the provision of flushing arrange
2. Existing System.
the drainage of Ootacamund, and the result cannot be said to be satisfactory. The
main sewer for a length of about 4.560 feet consists of a masonry conduit laid almost
on the surface of the ground with

an average fall 35, a 9-inch stoneware pj e from
4,764 feet to 6,603 feet laid 2 p1p

practically with no fall (vide longitudinal section) though
a fall of 535 is available and a 12-inch iron

pipe
ivte-  LThe only really efficient length of thi i
lake which is provided with admirable flushing a

1 and without

3
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: d of very inferior
in the wrong place for the main sewer an itary Com-
Tt b e it ol i 1 0 o
esign. : in his notes printed with G.O., No. 643 M., : t silt
mggilozﬁrwpzﬁtzgﬁe::l?;uﬁ; Pitg along the line of sewer designed to intercep
1894, the

and solid matter, which are simply open cess-pools.

B0 f Ootacamund it appears
o —In any scheme for the drainage o Toe cytani
b 3.#33:{? ;’éycs::syzry to re}(faognize the fag’g thta}t, mwlzit;;re: ctll(::eglegain sevger.
1 8 it 1 d thing to combine the 0 it
: t a goo R . he necessity of admitting
drains may l.)e’ Bt 1 to good sanitation as, owing to the n bbish and
Peehi & combmahf};: ]ssef:;:s angd the difficulty of excluding ‘sthd I?E:ﬁ:li,i;; more nor
surfla:;e twi%fle: 1igoulliess are re,quired which retain sewage and becom
roa etr ) 4

less than evil smelling cess-pools requiring frequent cleansing.
e

Id cry

in thi f advocates who echo the o

i n this country a number o s wi bt

i oo ’dr:llxgsbléas‘: 2;nitarian; but the sun, like othexf- saxi:tl;ca;;aégs% iggh s

e e l?w,nce To collect sewage in a number o Plt g A e
ve:l at{auf'lotw}ving does not give this fair chance, arédtg]: fl(‘)isxzation el gpreits

e i ly assists putrefaction an Foide® oliln

g cucumsm%ﬁ:;ﬁ:rih);refore, to have a Iplxed system ;))f (;%;n t:::(11 ig P y,

dogs s see::hzr of these systems should, 1f 1s suggested, be adop

and one or

: -pools. uld be
with no cess-poo sen sewer along the north boundary of tllué B%%aﬁofa}rﬁkp Z'ghrough
5. As an 10P sapt and unsightly, and as the existing -m't e
extr]e ulzely uilflgci?ve and has been laid at conslderab_lfi .expssgz; iirains being retained
the lake is e hout, the existing 3
: ted througho : f sewers
?lpe syfs te:,n drsgl}g:lgi t<))(xallaydop(gotatcamund is an 1de(“;‘1 P-l:}fenf)ogPs;ﬁlacsoslllstg'?:lagces, such
i inary principles are adopted Wi z intended to
rovi%eg tlililst to};e ig{g;;?g)rgj‘l;ﬁllih create the very evil the sewers are mtended
as cateh-p ;

ts course and
L g Sewer to be reserved for the few houses along ils el
bl Ratets ng l.f::ofr%n ;uz}z:'agraph 2 it was suggested thait tglei iihs,tm%nspeetioyl
Jor fushng pu{k}:l) -unction with the Brewery drain 18 wrongly ?ew s ~ 118
ﬁwer %ﬁwtntgi)s S:Wilér has not a good fall an(lix dﬁriglﬁiie:‘;ﬁ: Zi? main sewer will be
ows tha : d. etter ' d
d much obstructec.. . A 3¢ d manhole No. 1 an
also of poor design BAC WIC L B e existing line at proposei -
1 Road joinng the 1f this is approved, the mamn
along Commercia ine drains on the way. i q
e ket and latrine Commercial Road bazaar and may
picking up Hee mart tart at commencement of the omgl de plan No. 1) and a
may, for ihe prosent, Siar. o, proposed mantiols No. 1 (38 PR (73 0 e
ﬁ’?, i lf'lﬁ)ﬁiﬂe;;? toom this poiEt to th;, jufngtl‘:;)]lli tv:lle:}ilgi :ﬁtiﬁg oA e
-inch s ; rs to be of bu kel - : nor-
i Wallow Bnnd.. 1t appes dealt with is likely to increase eno
pipe near the he amount of sewage to be dealt wit hikelibel with 8
by:pafouighion, 38 49,8 d the 12-inch iron pipe through the lake, with its
lation increases, anc ies. 1t will be noted tha
TRgRaly. o6 the BOPR ill take the discharge from these pipes. 1 d
v ; : ; 11 feet per secon
flushing arrangements, W will considerably exceed the limit of 13 from the
the velocity in all these pipes tem. The existing masonry sewer _
i the separate sys A ul to serve the
%w{);oszdhfry gi{v’r}z’gs ;:Zmi;es tI()) manhol'ehN%. lleua})nfal‘:lxetr?(;‘ffliS"l:hﬁg purposes as
ack of Mr. : t will chiefly be-v : : er should
few l}ouse_s along 1tsh0;urs$e,}1::n house connections are provided thtlasi ;e;:ragse (-)z'.e.,
egplalneﬁ 11(11 P::fl reI?aire('l and the manholes alterecli; go aseg?t’to re ’
ttﬁée::t‘;lﬁ?;its should be filled up and proper channels form

Brown’s stables a small
: rangements.—Just above Mr. d, if this
o rapod. {ngz;nﬁ Z:glt%t from the old surveys of Ootaca!;l}lll:‘:a ;:lmi:an ik
ST S S Wl e e
tank is restored by is tank to the head of the ex: the' Wi t
o d from this tank to hing sluice with two vents,
map, and a pipe lal Plan No. 3 shows the proposed flushing wend R
finsh gan be spomret, o H o e ehamnel ‘bed. This e A ori it lbsibe
:;:h e?d f::u:ie(;e::ig:bﬁlis :llowed in order tored::ﬁe:h;;:}fcﬁigrzﬁ% is likely to-
the normal channel velocity during the rainy weather when much silt is Likely to
a %Ieosgmoﬁm;z;Yi}fglgu‘:ﬂi om_ this. sluice an iron pipe 39 inch diame




Exd. =

or up lamp-posts,

(sewerage and land drai
: : rainage) ¢
i aniversal, fo fui'nli]s It;geé)1 the proper .requirement should be to

s s ot e VRSO BT
4
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a fall 2 or thereab
arge suﬂ‘iciezt water forozt;

un :
der Pressure, * and owing

Proposed to be laid to the h
i gk ok e b e head of the existing sewer with
v y uice valve. This pipe will disch

me of the obstructions in the masonry sewer 2MPple flush
to the continuous supply in the channel
)

will probably have to be removed.
even during the hot months of the year
’

the flush can be effe i
cted daily. i :
some sort; of establishmert w}ir No automatic flushing arrangements are

rondns o 1 hecessarily be maintaj

g )Irn 1?11 %f_t Oilt of order. To flush branch s&lalvlvt:med T s

arer 'pal pipes; but if Field’s op oth R AT
,8 . com?ectlon with the stand Pipes, the W::t ’

- Dimensions of Proposed Sewers ana; Position

estimates it is sq 0 :
SOttt 6—inchggeSted that the branch street sewe f Manloles.—In the complete

and plan No. 4 for ordi
plan No. 4 for ordinary manh
St e 0% o g P
nt, though its adopti 3
ool ol s pattgfz?,on does not seem absolutely hecessary. A

10. House Connections Th
bl ~—"The house connections wil] it :
Sl ri(insftrgr(:ed ads being the cheapest amlil ll,nl(;ﬁs;scléresun_ned
okt v e S hppe6 pit mtp which the sewage can II:V(le'lent i B
g1 a b-inch pipe into the sewer Th G AT g
t See Professional Papers of t . o Bt gk ot

as Messrs. Ingh .
Royal Enei . he Corps of Igham and Son’s quick i
Galy;a %1 }léigmeers edited by Captain W. A tt{l?ap.obs: Ité's claimed + for tg_{s tmlgottllgz
raction to th

e flow of sewage is
S, Inasmuch as there
bglow water level,
with the surface of
v?hole width of the
mnto the water and
had experience of
lilm?(liplgs on which
shou e 80,
me as that of other tra}_?s ab1<‘>lll1:

is n .
s (:jot;ngfeteﬁzafé and useless sinking of ttllisssi%lezno}n gﬁher trap;
vk el tII)-’a eross11W1se,_ 18 straight and horizonta] > oniliee
i garliat o 1'np%;ll ts dip 1s therefore fully effecti pal'ahlel
ki s round sections both sideg di 3o
i 5:1 obstruction to the flow of sewage lpTuselessly
gl constfséte dthtelzlz;rzvgsh favour, and when wg P:xamll?gze tvlzgo
;r:;g %geﬁ:lvely bars the passa%g): ?)If.saitro‘biiseg(?ry' G s
3 Inches. The ho ; ki ches
The outlet is on the nex

dy of the water in th
: AL IR Ay hy e trap being small ;j
of this trap that when thidigf“?ing lPlpe, 1ot on the trapgitsI:]},l lls tfi'sequently renewed.
lip into the Pipe and g 8° leaves it, it falls immediate] done of the points
trap is maintained, » Y and freely over the

B j
quires motion thereby to start with, and a free outlet ; th
. in
1 11. Cateh-pit or Gully for Stables.—Plan N. ol
a grating attached to the inlet to the drain :‘;}161' h i
¢

floating straw, &c ing i
2 y &c., getting int, : :
with surface ehann:als Barrid %%,f,l;z (il‘aln. : It_ 18 proposed to be u

12. Ventilation.— :
structed on the line Oinsparagmp b4 :

snspection, ventilation, &e.  With this nul:lllbdmtances apart of 150 feet to facilitate

This question of ventilation

=
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facility for the inlet and outlet of air. The plan recommended by many Engineers

of prokibiting traps on house-drains and making the soil-pipe itself a ventilator reaching
above the roof seems to me to leave nothing to be desired. Under such conditions of

ventilation as this will secure, the house-trap is entirely unnecessary in connection

with such sewers as should be tolerated for a moment by any community. If the

fixtures are trapped from the soil-pipe, the very diluted atmosphere of the sewer may be

passed through this pipe without objection.” = This remark does not altogether apply
to the proposed system at Ootacamund as none of the pipes will enter the houses;
but if it is accepted that the proposed trap (paragraph 10) is unnecessary, considerable
expense will be avoided, as all that will be necessary is to lezd 6-inch pipes up the
walls of houses from the proposed pit (plan No. 7), and these pipes will not be needed
at every connection when the pit'is at a distance from the house in a court-yard.

13. Sewage Farm mot mecessary at present.— In paragraph 8 of the Sanitary
‘('ommissioner’s note of inspection, the existing system of disposal of sewage into a
stream is condemned ; but, as the municipality will probably find considerable difficulty
in providing funds for the drainage, it is suggested that it is not necessary to further
burden its resources with the construction and maintenance of a sewage farm pending
the advent of the new industry, &ec., alluded to. If the present outfall is considered
to be too near Ootacamund, it is easy to extend the sewer further down the stream.

14. Pail Depéts and Latrines.—No proposals are made for pail depbts or special
forms of latrines, as the Sanitary Commissioner is believed to be in possession of
‘suitable designs. It is presumed that the sites will be fixed by the municipality with
reference to the sewers, and that the solid matter from private latrines will be taken to
pail depts in connection with public latrines, provided with automatic flushing
arrangements of the ordinary type.

165. Definite orders requested.—1It is reqnested that definite orders may be issned
on the various points raised in this report and that the plans may be approved for
adoption or other designs supplied. It is also suggested that the exact areas to be
‘drained should be marked on a map as it is understood that the drainage of additional
areas is contemplated by the Sanitary Commissioner; additions which may necessitate
modifications in the proposals now made. 4

16. Silt and Sludge Interceptor not necessary.—Orders are also requested regarding

the silt interceptor at the upper end of the sewer and the sludge interceptor at the
lower between it and its junction with the iron pipe sewer under the lake at Mettu-
cherry swamp ordered to be provided in G.O., No. 512 W., dated 10th Febrnary
-1896, as with the proposed arrangements these are apparently not necessary. The
proposed flushing tank will obviate the necessity for the silt interceptor at the head
of the sewer and with existing and proposed flushing arrangements no sludge inter-
ceplor seems necessary. B
17. Tt is believed that the new railway station is likely to be located in Mettu-
cherry. If so, it will be necessary to demolish a pumber of houses and may possibly
be cheaper to buy up the remainder and give properly arranged building sites €lse-
whers rather than extend the system of sewers to the irregularly built houses in this

part of Ootacamund. ;

18. Lake Supply-Channel—In G.0., No. 3246 W., of 19th December 1895, the
diversion of the lake supply-channel and the construction of a culvert under the Wil-
low Bund road was sanctioned, but no provision was made for widening the channel
below the road immediately east of the Hobart Park. The catchment busin of the
lake above the Willow Bund is 3-7 square miles, of which about 3 square miles drain
into the supply channel. In the estimates now submitted, it is prcposed to widen
the channel to a bed width of 12 feet with a fall ;15 This will cost only Rs. 470
as the bulk of the earth excavated will be used for filling in the upper part of the l_g‘ke.
A channel 12 feet wide flowing 2 feet deep will discharge 98 cubic feet or sufficient
for an effective rainfall of about 32 inches in 24 hours which is the maximum likely
to be dealt with, seeing that the gross maximum rainfall registered only amounts to
6-62 inches. = This widening is very necessary as the existing channel elow the road
at the esst ‘end of the park i¢ wemifestly too narrow and frequently floods tLe land
above. :

2
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19. No provision has been made in the estimate for lining the channel with
masonry or concrete as ordered in G.0., No. 512 W., dated 10th' February 1396, as
this would be very expensive in made earth and would not prevent future silting as
the bulk of the silt which enters the lake comes from the hills above the proposed
flushing tank.

20. 1f silting of the lake below the Willow Bund is to be prevented, one of the
following alterations might be adopted :—

(a) The construction of a reservoir at the foot of the hills to arrest the silt.

(b) To carry the channel along the north margin of the lake to the outfall at
Kandal with sluices at intervals for supply purposes. : :

(¢) The construction of a series of drops in the channel.

21. Of these alternatives it is probable that the better course will be to extend
the supply channel along the north margin of the lake to discharge direct into the
Kandal stream as this will prevent future silting. The work, however, will have to
be carried out gradually as at certain points, for short distances, the margin of the
lake is steep and the depth of water considerable, and the only way of forming the
channel at a reasonable cost will be to confine the silt to the margin as it is brought
down and to continue the channel as the land is reclaimed. It is certain that at the
point where the channel water joins the still water in the lake a deposit of silt must
take place, and if a pile and brushwood (not wattle) fence is constructed at a certain
distance from the margin and is maintained in advance of the silting so as to confine
it to the required width, it will eventually be possible to form the channel at these
deep places. Elsewhere, the margin has a gradual slope and there is no difficulty. -

92. Lake and main sewer to be handed over to the Public Works Department.—
As the formation of the proposed channel will require technical knowledge and care
it is suggested that the whole of the lake and its channel should be transferred to the
Public Works department. It would also probably be as well to transfer the main
sewer as the flushing arrangements can easily be attended to by the Sub-Divisional
officer without prejudice to his other duties, while the municipal authorities have
shown their inability in the past to attend to this duty owing to want of proper
establishment. The transfer of the lake and main sewer would not necessitate any
additional establishment beyond a few coolies to work and keep the gearing clean and
this is the only charge, apart from the actual cost of repairs, which need necessarily
fall on the municipality. Care in regulating the discharge of the flushing pipe at the
head of the sewer will always be required owing to the weak section of the masonry
conduit and will be especially necessary until such time as the house connections are
completed as, if too great a pressure is allowed to, dise plugs will be displaced.

93. Permission is requested to purchase pipes and to manufacture two lakhs of
pressed bricks at the Lawrence Asylum without further delay.

(Signed)  F. W. ASHPITEL,

2nd August 1896. Executive Engineer, Coimbatore Division.

Note by the Chief Engineer, Public Works Department.

T approve the plans generally, and as the matter is urgent I forward them on as
they will have to be again considered as regards sanitary details by the Sanitary
Board of which I am President.

(Signed)  D. McNEIL CAMPBELL, Col, R.E,
Chief Engineer.

No. 3598-C., dated 17th October 1896.
~ Transferred to the Local and Municipal Department.

(Signed)  D. McNEIL CAMPBELL, Col, R.E,,
Secretary.
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.
: - No. 1209, dated 22nd October 1896.
. Referred to the Sanitary Board for early remarks.
' (By Order).

(Signed)  W. W. PHILLIPS,
Ag. Assistant Secretary.

o et

Proceedings of the Sanitary Board, No. 299-8., dated 4th December 1896. .
Read—the following papers:—

Letter from the Superintending Engineer, IV Circle, No. 422 W., dated 27th
August 1896.

Endorsement in the Local and Municipal Department, No. 1209, dated 22nd
October 1896. '

Note by Surgeon-Lieutenant-Colonel W. G. KING, Sanitary Commissioner,
dated Fort St. George, 3rd November 1896, No. 457—S.B. '

Ootacamund Drainage Scheme.

Reference.—Rule 16 of the revised Sanitary Board Rules . . . . “The
plans and estimates for works costing Rs. 500 and upwards shall, after completion by
the Sanitary Engineer, be forwarded to the Sanitary Commissioner for opinion on
sanitary grounds only.” . . . '

Undersigned considers it highly desirable that Ootacamund should be furnished
with a correct sewerage conservancy scheme and that if funds be available Mettu-
cherry and Kodapamund be also included. He also considers it desirable that flooding
of the agraharam be prevented, and that silting of the lake be provided against.

2. Undersigned refrains from criticizing the structural method employed by the.
Engineer to meet sanitary ends with reference to the above rale. {oih

Office-note by J. A. JONES, Esq., Sanitary Engineer, dated Fort St. George, 6th
November 1896, No. 27. '

[ Reference—Ootacamund Intercepting Sewer. Proposals for improvement of —.]

Under the special circumstance of this scheme hayving been prepared by a Public
‘Works department officer, passed by the Superintending Engineer and approved by
the Chief Engineer generally, it is rather difficult for the Sanitary Engineer to know
what manner of ecriticism is expected of him or what measure of advice he should
tender, and  after the exhaustive examination already given by the Public Works
department, it is with some diffidence that the Sanitary Engineer cffers the following
criticisms :— :

1. In the first place the design of the sewer is not in accordance with what was
laid down by the Sanitary Board. The Sanitary Board required that the sewer should
be laid in a pipe-sewer carried to the Mettucherry swamp sump. This has not been
done ; the present proposal is to join the sewer to the iron pipe at a point above the
Willow Bund. Mr. Ashpitel’s plans show that in doing so he obtains a grade of 1
in 329, but the undersigned ventures to think that there is an error in the levels and
with this note forwards the plan prepared in this office before the decision of the
Sanitary Board was arrived at. This shows that Mr. Ashpitel’s section shows a fall
of 2696—21:37 = 559 between the points fixed by him as the beginning and end
of the sewer and a gradient of 1 in 329 for the same length. But the section now
forwarded shows that the fall is really only from 29-59 to 25:00 or 4-59, and the length
being 2,130—250 or 1,880 the gradient is only about 1 in 410, and to obtain an
increased gradient the sewer must be carried to join the iron pipe at the point indicated
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by the Sanitary Board, that is, the first sump b il

- . el p below the Willow Bund : g fall .
341 is then possible. This is shown by a red line on the tracing agtlzl(;im, :n W
should be noted that the data of the two sections are not the same. | P

2. The section, it is submitted, should therefore be 1 i i
the levels being, it is believed, incorrect. Mr. Ashpitel in ﬁe;iﬁt;nthtg;partﬁcuhr,
recommendation of a 12-inch pipe by the Sanitary Board with the remark tﬁ :;s; Aoy
use to fix the size of the pipe by a calculation, because the population ’11a ideehy
enormously ! The undersigned ventures to think that this would be a vzrleryn;corg:;:

reason for fixing the pipe by calculation and desires to point out the following facts

3. Assuming for the moment that Mr. Ashpitel's grade is correct and that a

15-inch pipe were laid, this pipe at his grade would carry about 223 c. ft. per minute
o b

say, 1,394 gallons per minute. Takin 1 1 i
; g this as a maxim t
from 48,384 people at 20 gallons per head (the sewer ﬂ(l)]:flinlg OI;SI::S:::S theh:ewa,ge
and half the sewage carried off in six hours). Isit to be expected thatr:f: whlofl ful%
eo

Ootacamund will ever contain this numb
e ey ery much less that, that number drain into the

4. A 15-inch sewer at 1 in 341 (the su : i
full or half full of only 188 feet per minglte = ?:E) I;g:idpj_l:i}egngffsbzt‘?e{loeltyh-running
carries the actual sewage of the population which certainly does ’not ar‘: i
more than 10,000 people, the sewage of which will not exceed 277 gall o 4 vk
gsdab.mab:ilmum, the veloelty \yould be so inappreciably low that on_sltl)er jrrsare
}El ubitably take place. While it has always been maintained that a 913‘1 P e
if properly laid, the Samtax;y Board decided on a 12-inch so as to all dirivimct o
(alpm}?nt of %ood water passing through it; a 12-inch sewer at a rac()iw fofr y large

ischarge about 130 c. ft. or 812 gallons per minute full and 406gh P Ve e

el Sia Nin s alf full which is

5. The undersigned therefore advises that the 12-; i

-1n 3

6. Not only has it much more chance o e
much more easily flushed ; a 15-inch sewer wo
to flush properly.

7. Very little of Mr. Ashpitel’s report refers to the work to be done. but i
, but is

rather an essay on his proposals for the desion t i
. sign f 1 :
altering them to undergrguqd sewers ; this I%(?ing ;ggghx?ogt l‘::eltg' Lo bamar, drainsgud

is only noticed, because it is not easy to understand
¢ whether
%Zn?:;%setrglﬁegr.awmgs refer to. such proposals or to the actual work n
gl e d’ one I.nanhole 18 described as manhole No, 1 : the othOW proposqd >
ground lovel; but at manhole No. 1 the depth.of sewer below ground is only (from s
on MrryAsh g;tel’e ; t{”acmg) 31-86—29-59 = 227. No ground level tI;J }il('mm o
the ch:a.nnelpand : St? i fl (3:1115, AR Ao tracing shows the sectio; ?th1 3 i-'?_hOWIl
depth °l and not of the sewer ; from the Sanitary Engineer’s traci Qg
epth of 4’ 9” will be suitable for the lower end of t racing however this

it is submitted, ought to be separately designed beforhe sower only..Each manhole,

of the Public Works department on this point is no? v]i?lzl\(vvf be%:l?i,nbufﬁ he Pmlft%ce
3 g the manholes

as a type of what are proposed, it is ‘marked i
fr9:trx (llseipmg silt out of the sewer nor for t%l: tdtilslszgallsofn gtoigugiiment AMATEE
ém;ai ss t it tsﬁel‘nt:}a,lrr:}ngements must be mz}de. The storm water from eer: t'It Husmie
S .(Z‘]’le:e ((;1' hey are to be abandoned in the future or not) must cmsmshmg e
: rains carry both sewage and storm water, and it is advisasi)]te G;Opropose(i
preven

any but a small quantity of storm water enterine
should therefore be prepared and approved byelt‘l}i]; B:E(})J:rds e (hiigh s Wi

of being self-cleansing, but it will be
uld take a very large amount of water

8. Mr. Ashpitel’s plan does not show wh i
with the sewer or otherwise ; it is presumed Yle etiltl)fs hgu:e;zms
place on the plan and there the arran ’ %
should be shown.

9. The desirability of flushing th i
: g the sewer need
ful if the arrangements proposed are likely to be esicclzleostsgfldlsc

existing connection

. also should h
gements for interception of silt and ove?ivizvt

ussed, but it is doubt-
The long square sewer

b
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with its many outlets, trap doors, &c.,between the flushing pipe and the pipe sewer will,
it is believed, render abortive any attempts at successful flushing—it would be much
better to arrange for a flush tank (which could be filled with water from the channel
by pumping when pipe water is not available) at the actual head of the sewer. No
donbt the site of Mr. Ashpitel’s proposed flushing tank would be excellent, were there
a pipe sewer extended up to it ; but, under existing conditions, the plan cannot be
advised as one which should be sanctioned. :

10. It is not thought that the proposed channel debouches into the lake in the
best position. It seems to the undersigned that it would be advisable for the channel
to be curved quickly to the left after passing under the Willow Bund, thus reaching
deep water much more quickly than it now does.

11. The undersigned does not think it necessary for him to criticise the
estimate nor the report other than in regard to the points already touched on.

12. The plans, estimates and reports are returned with the Sanitary Commis-

sioner’s note thereon.

—

Note by Colonel D. McNEIL CAMPBELL, R.E., President, Sanitary Board.

In forwarding the plans and estimates for the Ootacamund drainage to the
T.ocal and Municipal department, I said that I approved generally of the scheme and
that I forwarded them to save delay as I would have to note on them again as Presi-

dent, Sanitary Board.

2. As regards the details I agree with the Sanitary Engineer that a 15-inch pipe
is larger than necessary, and I think a 12-inch pipe should be substituted : this will
reduce the estimate by Rs. 1,490. I can see no object in carrying the pipe to the
Mettucherry swamp sump and Mr. Ashpitel’s arrangement may be approved.

3. As regards the difference in levels T have no reason to doubt the correetness of

those taken by Mr. Ashpitel who informs me that they were taken several times ; but
-inch pipe is ample to give the

the matter is not of much consequence, as a 12 pipe  thh
required discharge even with the reduced grade of +}5, this being what Mr. Ashpitel’s

grade of 514 18 reduced to if there is an error of 1 foot as stated by Mr. Jones.

the manholes the designs submitted by Mr. Ashpitel are sample
ones and are not prepared with reference to any particular site, and they will have to
be altered to suit the ground level during construction, and probably a saving on the
estimate will be effected. I do not agree with Mr. Jones that Mr. Ashpitel’s flushing
arrangement will not answer the purpose ; it is impos_mble to say for c,ertam that it
will be a saccess, but I see no reason. to think otherwise. Mr. Ashpitel’s reasons for
ending the supply channel as he does, are given 1n paragraph 21 of his report, and I

approve of them.

. 5. T consider that Mr. Ashpitel’s estimate should be sanctioned, the size of pipe
being reduced to 12 inches instead of 15 inches, and as the work is urgent 1 would
advise that the pipes be ordered at once. The question raised by the Sanitary Com-] ‘
missioner as regards the drainage of Mettucherry and Kodapamund can be cons.ldered,

hereafter.

4, As regards

Resolution—No. 299-8., dated 4th December 1896. (e

With his letter, No. 422-W., dated 27th August 1896, the Superintending Engi-
neer, 1V Circle, submits plans and estimates for town drainage works at Ootacamund.
The proposals are drawn up with reference to the recommendations of the Sa‘mfm'y
Board approved in G.O,, No. 1390 M., dated 24th August 1895, gnd m‘acg.olr%ﬁ‘a
Wwith the undermentioned orders :— AL RS RN

G.0., No.512 W., dated 10th February 1896. = .
. W. 19th.March G Msepysutrols bl SEIgE ;

2 9 ”
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2. They include the following estimates :— '
5 RS.

(i) Estimate for pipes and for removing and relaying the intercept-

ing sewer from junction with Brewery drain to Willow
. Bund .o .o . .o .o .o .o .o 15,000
(1) Estimate for 21 manholes for intercepting sewer os oo 4,350
(iii) Plushing sluice at head of sewer .. 3 K i e 1200
(iv) Widening supply channel o oo iy .e .o 470

(v) Culvert under Willow Bund .k >3 ol . v e 2
Total .. 26,940

s

3. The plans generally have. been approved by the Chief Engineer and they
have now been referred by Government for the remarks of the Sanitary Board.

4. The Board approves the plans and estimates subject to the remarks of the
President, who has recorded a separate note on the subject which is submitted for the
information of Government.

5. The suggestions of the Sanitary Commissioner are commended by the Board
for the consideration of Government when opportunity offers.

(True Extract.)

(Signed) ~ R. PARSONS,
Secretary, Sanitary Board.

To the Secretary to Government,
Local and Municipal Department.

——

Orpee—No. 107 M., dated 27th January 1897.

The estimate prepared by Mr. Ashpitel for the improvement of the drainage of
Ootacamund, which, as modified with reference to paragraph 2 of the note by the
President of the Sanitary Board, amounts to Rs. 25,450, is sanctioned.

9 To meet the cost of the work, the municipal council is requested to appropriate
a sum of Rs. 25,450 out of the Provincial grants amounting to Rs. 1,89,000 on account
of the water-supply scheme, which it has already received, and to place the sum at
the disposal of the Public Works department.

3. The Public Works department is requested to put the work in hand at once.
Its attention is drawn to the remarks of the Fresident of the Sanitary Board in

paragraph 4 of his note.

'r“z“'"!" LT NN,

ol

SR

(True Extract.)

G. S. FORBES,
Secretary to Government.

To the Chairman, Municipal Couneil, Ootacamund.
Collector of Nilgiris.

Sanitary Board.

Public Works Department.

Financial Department.
Accountant-General.

Editors’ Table.

”
”»
»
”

b7 Faxd. A, F. Eccleston. B :

pernment 118971 of Fladras,
LOCAL AND MUNICIPAL.

PRGSES A,

voh WA

Enclosures

Spare copies

No. 107 M., 27th January 1897.

 Drainage.

 Sanctioning an estimate of Rs. 25,450 for the improvement of the — of Ootacamund, and

requesting the municipal council to meet the cost of the work out of the Provincial gravt of

* Rs. 1,89.000 on account of the wat 1 ;
ot I'n'blic Works d . :t :vsl‘xiec,i.:-s::li,ﬁ y scheme and to place the amount at the dispoal

put the work in hand at once.
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GOVERNMENT OF MADRAS.

LOCAL AND MUNICIPAL DEPARTMENT.

Reap—the following papers :—

Endorsement—from the Public Works Department, No. 3598-C., dated 17th
October 1896.

Read—the following papers :—

From J. HANNAN, Esq., Superintending Engineer, IV Circle, to the Chief
gngineer, Public Works Department, dated Coimbatore, 27th August 1896,
0. 422-W,

° As more than one reminder has been lately received from your office calling for
the estimate for relaying the intercepting sewer and for the drainage of Mettucherr
and the main bazaar at Ootacamund, 1 have the honour to submit herewith the plans
and estimate for that portion of the scheme which affects the upper portion of the
Ootacamund lake now being filled in. The plans and estimates were received by me
on the 10th instant. As no proper data were submitted for the rates which appeared
to be excessive, I returned the data sheet to the Executive Engineer for revision. It
has not been returned as yet. As, however, the estimates appear to be urgently
required, I submit them as received. They have not been checked in this office,

2. Mr. Ashpitel submits a very full report showing, amongst other things, how in
his opinion the drainage of the Mettucherry and the main bazaar, &c., should be carried
out. His proposals are, I have no doubt, the latest up to date ones from a sanitar
engineering point of view. Whether the existing arrangements cannot be made tairly
efficient at a less cost is a question which will doubtless be duly considered by the
Sanitary Committee of experts.

ExcLosUREs.
Rerort to accompany the Preliminary Estimate for the Ootacamund Drainage Scheme.

Object of Preliminary Estimate.—With the exception of Kandal the drainage of
Ootacamund at the present time is discharged into the lake owing to the failure of the
existing system of sewerage. The sewers consist of open drains following the natural
lines of drainage and an intercepting or main close sewer of varying size and descrip-
tion which follows the line of the supply channel from the back of Mr. Brown’s
establishment to the Willow Bund. Beyond this point an iron-pipe sewer, 12 inches
diameter, has been laid through the lake with an outfall into the Kandal stream.

In G.O., No. 512 W., dated 10th February 1896, the preparation of a complete
scheme was ordered, but owing to the delay in obtaining copies of the recent town
survey, this has not been possible, and in G.0., No. 982 W., dated 19th March
1896, this preliminary estimate was ordered to be prepared. - The estimate provides
only for taking up the 9-inch main sewer from the Brewery drain to the Willow Bund

and replacing it by a 15-inch pipe as already approved for improving the lak
channel and the provision of flushing arrangements for the m'fin sewger. AR SHeRLE

2. Exnsting System.—From time to time considerable sums have bheen spent on
the drainage of Ootacamund, and the result cannot be said to be satisfactory. ' The
main sewer for a length of about 4,560 feet consists of a masonry conduit laid almost
on the surface of the ground with an average fall 55, a 9-inch stoneware pipe from
4,764 feet to 6,603 feet laid practically with no fall (vide longitudinal section) though
a fall of iy is available and a 12-inch iron pipe through the lake with a fall of
ivos- Lhe only really efficient length of this main sewer is the pipe through the
lake which is provided with admirable flushing arrangements and needs no improve-
ment. The 9-inch pipe is too small and without fall, and the masonry conduit is, it

1

b
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is 5}18898“;‘1, altogether in the wrong place for the main sewer and of very inferior
design. Throughout the system the manholes are too small, and, as the Sanitary Com-
missioner points out in his notes printed with G.0., No. 648 M., dated 23rd May

1894, there are numerous gully pits along: the line of sewer designed to intercept silt
and solid matter, which are simply open cess-pools.

3. Proposed System.—In any scheme for the drainage of Ootacamund it appears
to be absolutely necessary to recognize the fact that, whatever the merits of open
drains may be, it is not a good thing to combine them with a closed main sewer.
Such a combination is fatal to good sanitation as, owing to the necessity of admitting
surface water to the sewers, and the.difficulty of excluding solid matters, rubbish and
road detritus, gullies are required which retain sewage and become nothing more nor
less than evil smelling cess-pools requiring frequent cleansing.

4. Open drains have in. this country a number of advocates who echo the old ery
that the sun is the best sanitarian ; but the sun, like other sanitarians, requires to be
given a fair chance. To collect sewage in a number of pits into which liquid is
constantly flowing does not give this fair chance, and the result is that the sun, under
these circumstances, merely assists putrefaction and the formation of sewer gas. It
does not seem advisable, therefore, to have a mixed system of open and closed drains,

and one or other of these systems should, it is suggested, be adopted in its entirety
with no cess-pools.

5. Asan open sewer along the north boundary of the Hobart Park would be
extremely unpleasant and unsightly, and as the existing 12-inch iron pipe through
the lake is effective and has been laid at considerable expense, it is suggested that a
pipe system should be adopted throughout, the existing open drains being retained
for surface drainage only. Ootacamund is an ideal place for such a system of sewers,
provided that the ordinary principles are adopted with no speeial contrivances, such
as catch-pits or interceptors, which create the very evil the sewers are intended to
prevent. ’

8. Eaisting Masonry Sewer to be reserved for the few houses along its course and
Jor flushing purposes.—In paragraph 2 it was suggested that the existing masonry
sewer down to the junction with the Brewery drain is wrongly aligned. Inspection
shows that this sewer has not a good fall and directly serves very few houses. It is
also of poor design and much obstructed. A better line for the main sewer will be
along Commercial Road joining the existing line at proposed manhole No. 1 and
picking up the market and latrine drains on the way. If this is approved, the main
may, for the present, start at commencement of the Commercial Road bazaar and may
be at 12-inch stoneware pipe up to proposed manhole No. 1 (22de plan No. 1)and a
15-inch stoneware pipe from this point to the junction with the existing 1%-inch iron
pipe near the Willow Bund. It appears to be of but little use to fix the size of pipes
by calculation, as the amount of sewage to be dealt with is likely to increase enor-
mously as the population increases, and the 12.inch iron pipe through the lake, with its'
flushing arrangements, will take the discharge from these pipes. 1t will be noted that
the velocity in all these pipes will considerably exceed the limit of 11 feet per second
proposed by Waring for the separate system. = The existing masonry sewer from the
back of Mr. Brown’s premises to manhole No. 1 will be extremely useful to serve the
few houses along its course, but will chiefly be valuable for flushing purposes as
explained in paragraph 7. When house connections are provided this sewer should
be examined and repaired and the manholes altered, so as not to retain sewage, i.e.,
the catch-pits should be filled up and proper channels formed.

7. Proposed Flushing arrangements.
tank formerly existed as is evident from t}
tank is restored by damming up the channg
map, and a pipe laid from this tank to the
flush can be secured. Plan No. 3 shows t}
each 6 feet wide, or the full width of the
sidered to be excessive, but is allowed in oy
to the normal channel velocity during the ;
be brought down from the hills. From ¢

gt above Mr. Brown’s stables a small
| surveys of Ootacamund, and, if this
 point shown on the accompanying
the existing sewer, an efficient
d flushing sluice with two vents,
yed. This ventage may be con-
ice the velocity through the sluice
ther when much silt is likely to
an iron pipe 9-inch diameter is
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proposed to be laid to the head of the existing sewer with a fall +5 or thereabouts
and regulated by a sluice valve. This pipe will discharge sufficient water for an

* Some of the obstructions in the masonry sewer ~2™P le ﬂusl'l under pressure, * and owing
will probably have to be removed. to thedeontmuous supply in the channel,

) even during the hot months of the year

the flush can be effected daily. No antomatic flushing arrangements are propose}(’l, as,;

some sort of establishment will necessarily be maintained and automatic valves have
a tendency to get out of order. To flush branch sewers water will have to be obtained
from the municipal pipes; but if Field’s or other suitable flushing tanks are con-
structed in connection with the stand pipes, the waste water will probably be ample.

8. Dimensions of proposed Sewers and Position of Mankoles.—In the complete
estimates it is suggested that the branch street sewers may be 9-inch, and the house
connections 6-inch, stoneware pipes in accordance with the usual practice ; the sewers
to follow the directions of the streets and to be laid in straight lengths :’mcording to
the roads, each length being terminated in a manhole with intermediate manholes at
intervals of 150 feet to facilitate inspection, ventilation and the localization of leaks
Intermediate manholes will not be numerous as the streets are generally short, and
therefore it does not seem worthwhile to substitute ventilators which do not pzarmit
inspection of the sewer.

9. Types of Manholes—Plans Nos. 4 and 5 show ¢t
- Type ypes of proposed manholes,
Plan N¢ oT is for proposed manhole No. 1 where two branches haIx)re Eo be dealt with
and plan No. 4 for ordinary manhole along the line of the main sewer and elsewhere’
where the gradient is not too great. Plan No. 6 is the type for sewers with a steep

gradient, though its adoption does not seem absolutely n i
are of the ordinary pattern. , Ty N i St fongps

10. House Connections.—The house connections will, it is presumed, be carried out
as thf sewers are constructed as being the cheapest and most conveniené course. Plan
No. 7 shows a form of trapped pit into which the sewage can be discharged from the
houses and thence through a 6-inch pipé into thé sewer. The trap is what is known
?s M esstrsl. Ingllla,m and Son’s quick motion
Bhdrr e ) ne ' rap. ““Itisclaimed + for this trap that
Gal}; : R]’?E%gmeers edited by Captain W. A. lthe ?E“".migﬁ ‘t(; the flow of sewgge is
| ess than in other traps, ina
18 no unnecessary and useless sinking of the sides of the oriﬁcg ,beloifrmvlv(;lzeis l%f:le
The top of ‘the trap, crosswise, is straight and horizontal, parallel with the surface of
the.wate'r in the trap. Its dip is therefore fully effective, the whole width of the
drain pipe, whilst in all round sections both sides dip uselessly into the water and
offer unnecessary obstruction to the flow of sewage. Those who had experience of
these traps regard them with favour, and when we examine the principles on which
they are constructed there appears to be every reason why that should be so. The
trap effectively bars the passage of air; its dip is the same as that of other tmpé about
2 or 23 inches. The body of the water in the trap being small is frequently renewed.:
The outlet is on the next adjoining pipe, not on the trap itself. 1t is one of the pointt;
of this trap that when the sewage leaves it, it falls immediately and freely over the

lip into the pipe and acquires motion thereby to start wi i
gt oo s y to start with, and a free outlet in the

11. Catch-pit or Gully for Stables.—Plan No. 6 shows the fo
’ _ . : ' rm of gully for stabl
with a grating attached to the inlet to the drain which is turned downvg:rd}s’ tgrpi':fex‘i:
floating straw, &e., getting into the drain. It is proposed to be used in connection
with surface channels carried beyond the building to a distance of 12 feet.

12. Ventilation.—In paragraph 8, it is su '

. ;. ggested that ‘manholes should b -
structed on the line of sewers at maximum distances apart of 150 feet to fac?li(ég!tle
Inspection, ventilation, &e. 'With this number of manholes and an ample flush no
furth:fl ventllﬁtllon apll)lears to be necessary, except a few 6-inch pipes led at intervals
rom the manholes or house connections to the gabl i i
oe e oo gables of houses in the neighbourhood

This question of ventilation appears to merit some attentio i i
_ . n, as according to Warin
( sewerage and land drainage) “ the proper requirement should be to mak%a the ve111t§
lation universal, to furnish as many openings as possible and to afford abundant

t See Professional Papers of the Corps of

it A i i P b i i P i APt
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facility for the inlet and outlet of air. The plan recommended by many Engineers
of prohibiting traps on hous¢-druins and making the soil-pipe itself a ventilator reaching
“above the roof seems to me to leave nothing to be desired. Under such conditions of
wventilation as this will secure, the house-trap is entirely unnecessary in connection

with such sewers as should be tolerated for a moment by any community. If the
fixtures are trapped from the soil-pipe, the very diluted atmosphere of the sewer may be
passed through this pipe without objection.” This remark does not altogether apply
to the proposed system at Ootacamund as none of the pipes will enter the houses;
but if it is accepted that the proposed trap (paragraph 10) 1s unnecessary, considerable
expense will be avoided, as all that will be necessary is to lead 6-inch pipes up the
walls of houses from the proposed pit (plan No. 7), and these pipes will not be needed
at every connection when the pit is at a distance from the house in a court-yard.

13. Sewage Fuarm mot mecessary at present.— In paragraph 8 of the Sanitary
jommissioner’s note of inspection, the existing system of disposal of sewage intoa
stream is condemned ; but, as the municipality will probably find considerable difficulty
in providing funds for the drainage, it is suggested that it is not necessary to further
burden its resources with the construction and maintenance of a sewage farm pending
the advent of the new industry, &c., alluded to. If the present outfall is considered
to be too near Ootacamund, it 1s easy to extend the sewer further down the stream.

14. Pail Depits and Latrines—No proposals are made for pail depbts or special
forms of latrines, as the Sanitary Commissioner is believed to be in possession of
suitable designs. It is presumed that the sites will be fixed by the municipality with
reference to the sewers, and that the solid matter from private latrines will be taken to
pail depdts in connection with public latrines, provided with automatic flushing
arrangements of the ordinary type. ;

15. Definite orders requested.—1It is requested that definite orders may be issued
on the various points raised in this report and that the plans may he approved for
adoption or other designs supplieds It is also suggested that the exact areas to be
drained should be marked on a map as it is understood that the drainage of additional
areas is contemplated by the Sanitary Commissioner ; additions which may necessitate
modifications in the proposals now made.

16. Sult and Sludge Interceptor not necessary.—Orders are also requested regarding
the silt interceptor at the upper end of the sewer and the sludge interceptor at the
lower between it and its junction with the iron pipe sewer under the lake at Mettu-
cherry swamp ordered to be provided in G.O., No. 512 W., dated 10th February
1896, as with the proposed arrangements these are apparently not necessary. The
proposed flushing tank will obviate the necessity for the silt interceptor at the head
of the sewer and with existing and proposed flushing arrangements no sludge inter-
ceplor seems necessary.

17. It is believed that the new railway station is likely to be located in Mettu-
‘cherry. If so, it will be necessary to demolish a number of houses and may possibly
be cheaper to. buy up the remainder and give properly arranged building sites else-
where rather than extend the system of sewers to the irregularly built houses in this
part of Ootacamund.

18. Lake Supply-Channel—In G.O., No. 3246 W., of 19th December 1895, the
diversion of the lake supply-channel and the construetion of a culvert under the Wil-
low Bund road was sanctionedg but no provision was made for widening the channel
below the road immediately east of the Hobart Park. The catchment basin of the
lake above the Willow Bund is 37 square miles, of which about 3 square miles drain
into the supply channel. In the estimates now submitted, it is proposed to widen
the channel to a bed width of 12 feet with a fall ;1. This will cost only Rs. 470
as the bulk of the earth excavated will be used for filling in the upper part of the lake.
A channel 12 feet wide flowing 2 feet. deep will discharge 98 cubic feet or sufficient
for an effective rainfall of about 33 inches in 24 hours which is the maximum likely
to be dealt with, seeing that the gross maximum rainfall registered only amounts to
6:62 inches. This widening is very necessary as the existing channel telow the road
at the east end of the park ic manifestly too parrow and frequently floods the land
above.
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19. No provision has'been made in the estimate for lining the channel with
masonry or concrete as ordered in G.0., No. 512 W., dated 10th February 1396, as
this would be very expensive in made earth and would not prevent future silting as
the bulk of the silt which enters the lake comes from the hills above the proposed
flushing tank.

20. If silting of the lake below the Willow Bund is to be prevented, one of the
following alterations might be adopted :—

(a) The construction of a reservoir at the foot of the hills to arrest the silt.

(b) To carry the channel along the north margin of the lake to the outfall at
Kandal with sluices at intervals for supply purposes.

(¢) The construction of a series of drops in the channel.

21. Of these alternatives it is probable that the better course will be to extend
the supply channel along the north margin of the lake to discharge direct into the
Kandal stream as this will prevent future silting. The work, however, will have to
be carried out gradually as at certain points, for short distances, the margin of the
lake is steep and the depth of water considerable, and the only way of forming the
channel at a reasonable cost will be to confine the silt to the margin as it is brought
down and to continue thie channel as the land is reclaimed. It is certain that at the
point where the channel water joins the still water in the lake a deposit of silt must
take place, and if a pile and brushwood (not wattle) fence is constructed at a certain
distance from the margin and is maintained in advance of the silting so as to confine
it to the required width, it will eventually be possible to form the channel at these
deep places. Elsewhere, the margin has a gradual slope and there is no difficulty.

92. Lake and main sewer to be handed over to the Public Works Department.—
As the formation of the proposed channel will require technical knowledge and care
it is suggested that the whole of the lake and its channel should be transferred to the
Public Works department. It would also probably be as well to transfer the main
sewer as the flushing arrangements can easily be attended to by the Sub-Divisional
officer without prejudice to his other duties, while the municipal authorities have
shown their inability in the past to attend to this duty owing to want of proper
establishment. The transfer of the lake and main sewer would not necessitate any
additional establishment beyond a few coolies to work and keep the gearing clean and
this is the only charge, apart from the actual cost of repairs, which need necessarily
fall on the municipality. Care in regulating the discharge of the flushing pipe at the
head of the sewer will always be required owing to the weak section of the masonry
conduit and will be especially necessary until such time as the house connections are
completed as, if too great a pressure is allowed to, disc plugs will be displaced.

23. Permission is requested to purchase pipes and to manufacture two lakhs of
pressed bricks at the Lawrence Asylum without further delay.

(Signed) F. W. ASHPITEL,
2nd August 1896. Executive Engineer, Coimbatore Division.

Note by the Chief Engineer, Public Works Department.

I approve the plans generally, and as the matter is urgent I forward them on as
they will have to be again considered as regards sahitary details by the Sanitary
Board of which I am President.

(Signed) D. McNEIL CAMPBELL, Col, R.E,,
Chief Engineer.

No. 3598-C., dated 17th October 1896.
Transferred to the Local and Municipal Department.

(Signed) D. McNEIL CAMPBELL, Col., R.E.,
Secrelary.

increased gradient the sewer must be carried to join the iron pipe at the point indicated
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No. 1209, dated 22nd October 1896.
Referred to the Sanitary Board for early remarks.

(By Order)

(Signed) ~ W. W. PHILLIPS,
Ag. Assistant Secrelary.

s

' Proceedings of the Sanitary Board, No. 299-8., dated 4th December 1896.

Read—the following papers :—

Letter from the Superintending Engineer, IV Circle, No. 422 W., dated 27th
August 1896.

Endorsement in the Local and Municipal Department, No. 1209, dated 22nd
October 1896.

e

Note by Surgeon-Lieutenant-Colonel W. G. KING, Sanitary Commissioner,
dated Fort St. George, 3rd November 1896, No. 457—8.B. .

Ootacamund Drainage Scheme.

Reference—Rule 16 of the revised Sanitary Board Rules . . . . “The
plans and estimates for works costing Rs. 500 and upwards shall, after.compl.et}on by
the Sanitary Engineer, be forwarded to the Sanitary Commissioner for opinion on

sanitary grounds only.” . . . : iz

Undersigned considers it highly desirable that Ootacamund should be furnished
with a correct sewerage conservancy scheme and that if funds be available Mettu-
cherry and Kodapamund be also included. He also considers it desirable that flooding
of the agraharam be prevented, and that silting of the lake be provided against.

9. Undersigned refrains from criticizing the structural method employed by the
Engineer to meet sanitarysends with reference to the above rule.

Office-note by J. A. JONES, Esq., Sanitary Engineer, dated Fort St. George, 6th
November 1896, No. 27.

[Refereme.—Ootacamund Intercepting Sewer. Proposals for improvement of —.]

Under the special circumstance of this scheme having been prepared by a Publie
‘Works department officer, passed by the St}perintendmg Engineer and approved by
the Chief Engineer generally, it is rather difficult for the Sanitary Engineer to know
what manner of criticism is expected of him or what measure of advice l.le should
tender, and after the exhaustive examination alr_eady given by the Public Wo?ks
department, it is with some diffidence that the Sanitary Engineer cffers the following
criticisms :—

1. In the first place the design of the sewer is not in accordance with what was
laid down by the Sanitary Board: The Sanitary Board required that the sewer should
be laid in a pipe-sewer carried to the Mettucherry swamp sump. This has not been
done ; the present proposal is to join the sewer to the iron pipe at a point above the
Willow Bund. Mr. Ashpitel’s plans show that in doing so he obtains a grade of 1
in 329, but the undersigned ventures to think that there 1s an error 1n thg }eve]s and
with this note forwards the plan prepared in this office before the decision of the
Sanitary Board was arrived at. This shows that Mr. Ashpitel’s section shows a fall
of 2696—21-37 = 559 between the points fixed by him as the Leginning and end
of the sewer and a gradient of 1 in 329 for the same length. But the section now
forwarded shows that the fall is really only from 29-59 to 25-00 or 4:59, and the length
being 2,130—250 or 1,880 the gradient is only about 1 in 410, and to obtain an

3

o
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by the Sanitary Board, that is, the first sump below the Willow Bund : 5 fall of 1 iz
341 is then possible., This is shown by a red line on the tracing accom,panyingo. [lII;
should be noted that the data of the two sections are not the same. ]

2. The section, it is submitted, should therefore be amended in this particyla
the levels being, it is believed, incorrect. Mr. Ashpitel in his reports throws?isig}e thl;;

15-inch pipe were laid, this pipe at his grade would carry about 223 o, ft. per minute
say, 1,394 gallons per minute. Taking this as a maximum it represents the sewag(;
from 48,384 people at 20 gallons per head (the sewer flowing on an average half fyi]
and half the sewage carried off in six hours). Isit to be expected that the whole of

_Ootacamgnd will ever contain this number, much less that, that number drajn into the
intercepting sewer ?

more than 10,000 people, the sewage of which will not exceed 277 i

as a maximum, the velocity would be go inappreciably low t%:ilosﬁt?sr vobi
indubitably take place. While it has always been maintained that a 9
if properly laid, the Sanitary Board decided on a 12-inch s0 as to allow for a large
amount of flood water passing through it; a 12-inch sewer at a grade of 341 wziqll
discharge about 130 ¢. ft, or 819 gallons per minute full anq 406 half full which is
surely very ample.

5. The undersigned therefore advises that the 12-inch size be retained.

6. Not only has it much more chance of being self-cleansing, but it will be

much more easily flushed : g 15-inch sewer would tak
to flush properly. ’ ake a very large amount of water

7. Very little of Mr, Ashpitel’s report refers to the work to be done, but is |

rather an essay on his proposals for the desion <H U ;

. gn for dealing With the bazaar d
altering them to undergrguqd sewers ; this point need not be discussed at pr;:éﬁz :ﬁg
18 only noticed, because it is not easy to understand whether the plans of manholes

be undertaken ; one manhole is described as manhole No, 1: ¢ i
bear no such description. These manholes are 4’ 9” high frz)mhf)o(;ttkc:z E;Vosgvszlrg?:
ground leveli but at manhole No. 1 the depth of sewer below ground is only (from the
Sanitary Engineer’s tracing) 31-86—29-59 — 9.7 No ground level at ] is shown
on Mr. Ashpitel’s seetions, and apparently the tracing shows the section of the line of
:clhet(}zlhalgllelgand llllot of the sewer ; from the Sanitary Engi i  thi
depth of 4' 9” will be suitable for the lower end of the sewer o

1 is submitted, ought to be separately designed before work is belggﬁ bltf:(ﬁll:l 51’1;1012 -
of the Public Works department on this point is not known. Taki,ng the mgnh ice
a§ a type of what are proposed, it is marked that there is no arrangement what e
from keeping silt out of the sewer nor for the disposal of storm water. Tt i evﬁr
mitted that such arrangements must be made. The storm water from ex1:stin . sfu -
drains (whether they are to be abandoned in the future or not) must eross the grsour acg
sewer ; these drains carry both sewage and storm water, and it is advisable tOP I1Pose ]
any but a small quantity of storm water entering the sewer, Some desi ? eviq
should therefore be prepared and approved by the Board. b e

; 8. Mr. Ashpitel’s plan does not show whether he retains
with the sewer or otherwise 5 1t is presumed he does, but thege

place on the plan and there the arrangements for intercents
should be shown, g § Ior interception of

9. The desirability of flushing the sewer need not be dise it 1
i . ussed, but 4
ful if the arrangements Proposed are likely to be successful, Theeloilgus;ttlalxs-ed;:v:)gr

existing connection
algo should hLave g
silt and overflow
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ithi utlets, trap doors, &c., between the flushing pipe and the pipe sewer will,
iv;:'1 fsh llatesﬁlg::dz (;'ender’ aboll)-tive aily aéte}npts at successful ﬂqshing—it would be much
better to arrange for a flush tank (Whlcl_l could be filled with water from the channel
by pumping when pipe water is not available) at the actual head of the sewer. No
doubt the site of Mr. Ashpitel’s proposed ﬂushn;g tank would be excellent, were there
a pipe sewer extended up to it; but, under existing conditions, the plan canuot be
advised as one which should be sanctioned. :

10. It is not thought that the proposed channel debouches into the lake in the
best position. It seems to the undersigned that it would be advisable for the channel
to be curved quickly to the left after passing under the Willow Bund, thus reaching
deep water much more quickly than it now does. : i

11. The undersigned does not think it necessary for him tfo ecriticise the
estimate nor the report other than in regard to the points alr'eady totichca_d on, :

12. The plans, estimates and reports are returned with the Sanitary Commis-

sioner’s note thereon.

——

Note by Colonel D. McNEIL CAMPBELL, R.E., President, Sanitary Board.

i i mund  drainage to the
. d the plans and estimates for the Ootacamun g
I ocai[zxfgrgi;ile?gal depzrtment, I said that I approved generally of the scheme and
ﬂ‘lat I forwarded them to save delay as I would have to note on them again as Presi-

dent, Sanitary Board. . 0T el s
ds the details I agree with the Sanitary Engineer that a -inch pipe
is 1ar2.er%;i;§gg:cessary, and I think a 12-inch pipe should be substituted : this will
1 ducge the estimate by Rs. 1,490. I can see no object in carrying the pipe to the
ﬁettﬁcherry sygamp sump and Mr. Ashpitel’s arrangement may be approved.

: *
the difference in levels I have no reason to doubt the correctness of
those3t.akAes;lr§g'a11\‘FE Ashpitel who informs me that th_ey were ta].;en sevleraé times ; E()lx:t
the matter is not of much consequence, as a 12-inch pipe is aﬁp i[ OAgllre't l’e
required discharge even with the re‘duced grade of 1o this beu(;gbw ﬁt Jr. shpitel’s
grade of ;15 is reduced to if there is an error of 1 foot as stated by Mr. Jones.

manholes the designs submitted by Mr. Ashpitel are sample

ones i;ldA :r;eﬁgid;rg:red with reference to any particular site, and they will havet ﬁo
be altered to suit the ground level during construction, and probably a saving on the
" te will be effected. I do not agree with Mr. Jones that Mr. Ashpitel 8 ﬂushmg
i omhe mt i1l not answer the purpose ; it is impossible to say for c,ertam that it
xﬂm%gemeﬁcgés but I see no reason to think otherwise. Mr. Ashpitel’s reasons for
eudinge :h: suppl’y channel as he does, are given in paragraph 21 of his report, and I

e hould b tioned, the size of pipe
; ider that Mr. Ashpitel’s estimate should be sanctioned, the siz

bein 5.1';11(13?:;1?(?1']2 inches instead of 15 inches, and as thq work is urgent I would

agirisge that the pipes be ordered at once. The question raised by the Samtary. ((1301:&

missioner as regards the drainage of Mettucherry and Kodapamund can be consider

hereafter.

Resolution—No. 299-S., dated 4th December 1896. A

i intending Engi-
i i No. 422-W., dated 27th August 189§, the Superin

T vIV-YITﬂ(IJilrl-lcslel egfll)‘;nitg plans am’l estimates for town drainage wqus at Uotacam.und.

%ie . osals a,re drawn up with reference to the recommendations of_ the Sanitary

Bongrzgproved in G.0O,, No. 1390 M., dated 24th August 1895, and in accordance

with the undermentioned orders :—

.0., No. 512 W, dated 10th February 1896.
i . 19th March

» »
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2. They include the following estimates :—

(i) Estimate for pipes and for removing and relaying the intercept-
ing sewer from junction with Brewery drain to Willow
Bund i i o e ¥ AR .. 15,000

(i) Estimate for 21 manholes for intercepting sewer > 4,350

(iii) Flushing sluice at head of sewer .. .o .o .o .. 4,200

(iv) Widening supply channel N S i . oo 470

(v) Culvert under Willow Bund L 73 b oo - 2920

Total .. 26,940

e

3. The plans generally have been approved by the Chief Engineer and they
have now been referred by Government for the remarks of the Sanitary Board.

4. The Board approves the plans and estimates subject to the remarks of the
President, who has recorded a separate note on the subject which is submitted for the
information of Government.

5. The suggestions of the Sanitary Commissioner are commended by the Board
for the consideration of Government when opportunity offers.

(True Extract.)

(Signed) R. PARSONS,
Secretary, Sanitary Board.

To the Secretary to Government,
Local and Municipal Department.

Orper—No. 107 M., dated 27th January 1897. a

The estimate prepared by Mr. Ashpitel for the improvement of the drainage of
Ootacamund, which, as modified with reference to paragraph 2 of the note by the
President of the Sanitary Board, amounts to Rs. 95,450, 1s sanctioned.

9. To meet the cost of the work, the municipal council is requested to appropriate
o sum of Rs. 25,460 out of the Provincial grants amounting to Rs. 1,89,000 on account
of the water-supply scheme, which it has already received, and to place the sum at
the disposal of the Public Works department.

3. The Public Works department is requested to put the work in hand at once.
Its attention is drawn to the remarks of the Fresident of the Sanitary Board in
paragraph 4 of his note.

(True Extract.)

G. S. FORBES,

.Secretary to Govermment.

To the Chairman, Municipal Couneil, Ootacamund.
Collector of Nilgiris.
Sanitary Board.
Jorks Department.
Financial Department.
i Accountant-General.

‘Editors’ Table.

»

Exd. A. F. Eccleston.
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