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8. Proposed System.—In any scheme for the drainage of Ootacamund it appears
to be absolutely nec¢ssary 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 dnd become nothing more nor
less than evil smelling cess-pools requiring frequent cleansing.

4. Open dfgiq,s‘haye in this country a number of advocates who echo the old cry

T A

_ that the sun is the best sanitarian ; but the sun, like other sanitarians, requires to be
b f . ) q

Ty

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. - . 1
5. Asan open sewer along the morth 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 intereeptors, which create the very evil the sewers are intended to
6. Ewis\ing Masonry Sewer to be reserved for the few houses alcng ils 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 obstrueted. . A. better line for the main sewer will be
along Commcreial Road J"oining the existing line at proposed manhole No. 1 and
picking up the market an ‘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 13 feet per second
yroposed by Waring for the separate system. The existing masonry sewer from the
ga k 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 is evident from the old suryeys 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
&the normal channel velocity during the rainy weather when much silt is likely to
 brought down from the hills. From this sluice an iron pipe 9-inch diameter is




existing sewer with a fall ;; or thereabouts'
~ pipe will discharge sufficient water for an
sowor MPple flush under pressure, * and owing
o : ~ to the continuous supply in the channel,
ﬁnﬁh be ,d 11 NW : ;’qﬁnﬁngdthﬁhot months of the year,
flush can be effected daily. No automatic flushing arrangements are proposed, us

:%e rt of establishment will n s .

ostablishment will necessarily be maintained and automatic valves have.
¥ to get out of order. To flush branch sewers water will have to be obtained

from the iﬁiinicfxiﬂ.’iisw&;"'fbnt; if Field’s or other suitable flushing tanks are con-

sfrudied 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 goligw the directions of the streets and to be laid in straight I;thhs ;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 M@leg 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 types of proposed manholes,
Plan No. 5 is for proppg’ed_manhole_N 0. 1 where two hmxy;ghes hage go ‘be dealt v:i:}z:
and plan No. 4 for ordinary manhole along the line of the main sewer and elsewheres

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 carri

. i be carried out
as the sewers are constructed as hell.lg the cheapest and ;nost cI:mVenienf course. P?:n
No. 7 shows a form of trapped pit into which the sewage can be discharged from the

houses and thgncg through a 6-inch pipe into the sewer. The trap is what is known

t Bos' Protessictl, Papéts 61 the Corps of 1y oare: Ingham and Son's quick motion

Royal Engineers edited by Captain W. A.
Gale, ,R.bf Ttpgta i

is 1o unnecessary and useless sinking of the sides of the orifice below water- I

The top of the trap, crosswise, is straight and horizontal, parallel Wilzwthz suﬁagg t:)lé
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

the obstruction to the flow of sewage is

offer unnecessary obstruction to the flow of sewage. Those who had experience of *

these traps regard them with favour, and when we examine inei i
the prineipl

they are constructed there appears t(,) be every reason why that shou(l}:ip ‘g: (;)1. Wlf}'lﬁz

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 uver the

~ lip into the pi i i , : ' .
trzp e g}gzd?:egl Ai:a,cqmres motion ’therefb) tg start with, apd a free outlet in the

11. Catoh-pit or Gually for Stables~~Plan No. 6 shows the form of gully for stables
floating straw, &e., getting into the drain. ‘Tt is proposed to be .
) : : ; ‘ o be
with surface channels carried beyond the building Ed:f distance of ?Sefiet
12. Ventilation.—In paragraph 8, it is suge B Sl b o
Ventilatio 1t 1s suggested that manholes should -
structed on the line of sewers at maximum distances apart of 150 fesetoto fag?lii:ze
Inspection, ventilation, &e. With this number of manholes and an ample flush no
g:;ilzze Vz:]:;l;.;llon amﬁgars to be Decessary, except a few 6-inch pipes led at intervals
i @Tgimp-postfs or house connections to the gables of houses in the neighbourhood
This question of ventilation appears to merit some attention, as accordi i
e S . poane : ording to W
{::iwemgq anrtsia{and drainage) ¢ the proper requirement should be to mak% ?he :;Itlig-
on umversal, to furnish as many openings as possible and to afford abundant

with a grating attached to the inlet to the drain which is turned downwards to prevent '
in connection

trap. - It is claimed t for this trap that

less than in other traps, inasmuch as there -
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imihby for the inlet and outlet of air. The plan recommended by many Engineers
- of prolubiting traps on house-dravne 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) 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 Farm not necessary 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 depéts in connection with public latrines, provided with automatic flushing
arrangements of the ordinary type.

15. Definite orders requested.—1¢t 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 flushings 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-

. Jow 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 8'7 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 1% feet wide flowing 2 feet dcep will discharge 98 cubic fect 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
662 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 the land

above.
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0. 1209, dated 22nd October 1396.
‘to the Sanitary Board for early remarks.

Ay

27mm Jaxvsry 1897, 7
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ST (By Order)
(Signed) 'W. W. PHILLIPS,
by Bl IR R ‘ e Ag. Assistant Secretary.
g Q( theSamtary Board, No. 299-S., dated 4th December 1896.

the following papers :—
r from the Superintending Engineer, IV Circle, No. 422} W., dated 27th ¥

- August 1896. \
En plment in the Loeal and Municipal Department, No. 1209, dated 22nd J
. October 1896.
Jehioord ¢l o ] T3 ‘
. Note by Surgeon-Lieutenant-Colonel W. G. KING, Sanitary Commissioner,
.\ dated Fort 8t. George, 3rd November 1896, No. 457—8.B.
A e §
iij%; y of BE 4 Ootacamund Drainage Scheme.
' Reference.—Rule 16 of the revised Sanitary Board Rules . . . . “The
olans and estimates for works costing Rs. 500 and upwards shall, after completion by |
: ?h&saaitary,Engineer, be forwarded to the Sanitary Commissioner for opinion on |
 sanitary grounds only.” . . . ;

~ Undersigned considers it highly desirable that Ootacamund shounld be furnished
with a correct sewerage conservancy scheme and that if funds be available Mettu- |
Q%mf v 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.

19 Undersigned refrains from criticizing the structural method employed by the
Eﬁgin'eer' to meet sanitary ends with reference to the above rule.

~ Office-note bgr, the-Sanitary Engineer, dated Fort St. George, 6th November 1896, %
i No. 27. ‘

G el

]’Reference.—()otaoamund 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

G tetaa s Ler

1 ould Wk | gots the Chief Engineer generally, it is rather difficult for the Sanitary Engineer to know
gt 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 offers the following
criticisms :—

1. Tn 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

b asniy b
N vi g L
3 arwirtiradl 11

AP fa{q fealt okt ol

I forward them on as

7 'as regards sanitar dehﬂﬁ”byiﬂﬁf be laid in a pipe-sewer carried to the Mettucherry swamp sump. This has not been
- Board of wk JBLGIGEE 3) W 39w Tyt -mg% ot 81 Leiory dubeoTy oidf iy done ; the present proposal is to join the sewer to the iron pipe at a point above the
T30 Sh id o3 Mol ex At wotle auelq A folipde ki 1 ol Willow Bund, Mr. Ashpitel’s plans show that in doing so he obtains a grade of 1
. (Signed) D. McNEIL CAM &y [ Col.y R.E,; 000 40, in 329. but the undersigned ventures to think that there isan error in the levels and
(il Mﬁéiwf& aubf paated oedlio Al i Dvrbgenn wblq odt shro o OkefiBngivibers) . 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 = 5'59 between the points fixed by him as the beginning and end

j of the sewer and a gradient of 1 in 829 for the same length. But the section now

" forwarded shows that the fall is really only from 29-59 to 25:00 or 459, and the length

~ being 2,130—250 or 1,880 the gradient is only about 1 in 410, and to obtain an

increascd gradient the sewer must be carried to join the iron pipe at the point indicated
B 3
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is not available) at the actual head of the sewer. No

s proposed flushing tank would be excellent, were there

;3 but, under existing conditions, the plan canuot be

be sanctioned.

a1t that the proposed channel debouches into the lake in the
» undersigned that it would be advisable for the channel

left after passing under the Willow Bund, thus reaching

ickly than it now does.

med does not think it necessary for him to criticise the

other than in regard to the points already touched on.

imates and reports are returned with the Sanitary Commis-

: (Signe JA/T
Ciard Engideer to Gover

#ull or half full o per Shd gk : itkr ":f!wh?:i < Bty e o
mﬁeﬂth@ mmﬂl "w of t«l}e T S . Galb dates R @ :‘;#i i s
s mwmwﬁwm the ser which will g';’t m ;: Lh::aﬁ ,Jinfﬁo,jhyr,coxonel D. McNEIL CAMPBELL, R.E, President, Sanitary
\'~ i us_da aaxulmum, the vvelocnt!yk p 14, ¢ silting would ekt M L
@nge"ﬂyyii qﬁw e Hoau Eoe inedithatia .1 is ample " In forwarding the plans and estimates for the Ootacamund drainage to the
~ amount of floc }\!Vttg:: 8 b s cal and Municipal department, I said that T approved generally of the scheme and
 discharge about ; o e"’?‘%% % vill 1at 1 for irded gmm to save delay as I would have to note on them again as Presi-

‘Board.

(T2 A rds the details T agree with the Sanitary Engineer that a 15-inch pipe
is larger %Ié:is:eceesary, and 1 think a 12-inch pipe should be substituted : this will
reduce the estimate by Rs. 1,490. I can see no object in carry
and Mr. Ashpitel’s arrangement may be approved.

discharge about 130 c. ft.

qr? QW“ . & i = 5 AT RN Hoxe
'Bi : :’yw_ﬁiy : E!Bl'e ssminad vatined ad) dlie orid Tahelab sl shapagy w1
" b. Tho undersigued thereforo adyises that the 12-inch size be refained.
6. Not only has it much more chance of being self- ansing, but it will be

zlg:&mn rqpq;ly ﬂmhﬂd hed ;. & 15-inch.sewer {gmlduﬁmimshggﬁmm:nﬁmmr ettucherry swamp sump
it Sush, Properye el of powst ot svad I alaeel of soiedlish ey sbwerias 2l & 55 3. As regards the difference in levels 1 have no reason to doubt the correctness of
: taken several times ; but

‘those taken by Mr. Ashpitel who informs me that they were taX -
" the matter is not of much consequence, as a 12-inch pipe 18 ample to give the
3*ﬂqﬁuvddiwharge even with the reduced grade of 15, this being what Mr. Ashpitel’s
“ aqmdmﬁ,hm reduced to if there i s stated by Mr. Jones.

© 4. Asregards the manholes the designs submitted by Mr. Ashpitel are sample
~ ones and are not prepared‘with reference to any par.ucular gite, and they W}ll have to
3 ":‘?%é altered to suit the ground Jevel during construction, and probably a saving on the
~ estimate will be effected. I do not agree W{';h' Mr.J ongi ]thzt[to l\g Pfxsl]'np;(tilt :i gl;:i}:tn i

e Settient will . it is impossible

" e e e quposetiliilk othegwise. Mr. Ayshpitel’s reasons for
n in paragraph 21 of his report, and I

- (51 4] 4,—4:‘3%.?1‘?3'?#%& of Mr. ‘imm,lim' t refers to the work to beﬁdf 3 2
e : § yEEl gt ; 3 P RISCPNE ) N ! '35 e W ~gm f.‘-me

} 8 ' ;rathman&emyion hwprqpmm.thedmmmg;;mtmm Frive fek m‘s
. iMering thdén 4o wndergronnd, sew ua; Khss poink noeduot hordiseneed af prosent snd
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g an error of 1 foot a

¢ the drawings refer to such proposals or to th
e

v
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ound level ; but at manhole No. 1 the depth of sewer
tary Ensx:%er,a. trac ,;3,;;%5—;‘19-59{%{2; 7. No

mrﬁl be a success, but I see 1o reason to thin
ending the supply channel as he does, are give

! 31
i

 Sanitary Engineer’s tracing) 31-86—29-5 7. No ground level at all is shown

o7 M kgl peogues i tmperep e S ghame (i forio of s e 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. 'gEac 4

o

it is submitted. ought to be separately desi o Bhs AR D, ithiade .
g el S A R e hép mge'ff thef!;' that Mr. Ashpitel’s estimate should be sanctioned, the size of pipe
gako y Agonmaern J d as the work is urgent 1 would

' of the Public Works department on this point is not kuown. Taking the manholes d of 15 inch
: tead 0 inches, an

eing reduced to 12 inches ins

asatﬁpQ of what are proposed, it is marked that there is no arrangement wh
" from keeping silt out of the Vo bt for ¥i AdaadaT 2y ;amg.em@? whatever 18 : Th <tion raised by the Sanitary Com-
ping o sewer mor for the disposal of storm water. It is sub- ise that,the pipes be ordered at Once.tuchei r;u;nd B o4 et

1 mitted that such arrangements must be made.- The storm water from existin 3 1 L
. ade. storm water from existin; m: regards the drainage oO: Met
dmm.(v{,hether they are to be abandoned in the future or not) must cross the %:on;gggg | . hereaite afier. 54 g
ol storm water e ino - sewer. s . SELTRY 610
" should therefore be prepured and appmmfg;eﬁfls%:ffwer - Bome design for this esolution—No. 299-5., dated 4th December 1896. gl calin :
T {hdl 0021 Baashid d37E Tiaidl W8 oY . . _W.. dat d 27th August 1896, the Superintending ngi-
with lﬂi rirerﬁih:lﬁl 8, plan does not show whether be retains existing connection 3 .Wlth s lette;, 1-\10' %ZESV;& eZt('fmates for town drainage works at Ootacamund.
 place on the W:ldl;il::e,tgt is presumed he does, but these also should bLave a e Y e, B s o to the recommendations of the Sanitary
should be shown. there the arrangements for interception of silt and overflow
0 19%0 ‘bsiol v of fiiibinie ik ac i ke fltimian: 1o
i : o : the sewer need not be discussed, but it 1 .

ful lf the arrangements proposed are likely to be successful. %he lo’ngusciltla::edso:vssr

oard approved in G.0., No.

with the undermentioned orders \—
iRl o o .0, No.512 W, dated 10th February 1896.
”

982 W. ,, 19th March »

”

L

ing the pipe to the

3 i ferenc 3
The proposals are drawn up Wll?tg()r?jegated it August 1895, an d in accordance
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e estimte prepared vy 11, Ashe
pitgl for the improvement of the drai-
nage of Ootacamund,which as modified
with referernce to para.2 of the note by
the President of the Sanitafy Board,

sanctioned,

requested to appropriate

a—— O sun 0 B5,2E5,4C20 out

: Asscorihosy b5 ,
of the Provincial grants o Bs.1l 000 on
>

account of the water: supply sehema,which {

i

it has already received,and to place the

85%333 at the disposal of the Public

‘Works Department.,

3. The Public Works Department iz ré-—

quested to put the work iﬁhand at once. uf |

Tts attention is drawn to the remarks

of the President of the Sanitary Doard.

The Cheirmen,M.C.,0o0tacen
,, Collector of Nilfiris.
,  Sanitary Board.

ic Works Departmen
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e | 15" sewer abt 1in 541 (the
a 2 it eited L *",Enﬂde)has a velocity running full
of only 188 feet per minute =
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