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- e - gth January 1678, No. 103 W. :
3 ' puildings and Roads. ‘ ‘ ' - :
: ~ . : N .
o ~ iyl Works. o . :
i Read the following PRSI } | . o | E
RN "70 Endorsement of the Under gecretary to (:n‘rovemment, Tinancial Depart- , -
b Ko. 7 ot dated 20tB April 1877, No- 921.. o D7 ;
| ' S ;
| ) . M ~ - . &' y »»’, o A R o
‘_ Y Trom & Ml WwEBSTER, Esiy Acting President of the Ootacamund Municipal % ¢ i ]
TR ™ Commissio to Chief pec:wtary o Gox‘remment, dated Ootacamund, / L 3
' e o 10th April 1877, No. 42 | : /

T Lnner €% plainind

of this dale. The ostiomate
o subsidiary pescrvoirs P

L o . , .
b 0. 48) 1 have the honor t0 sopward  pan and estimate for the improvement of the
- herB “water-supEly of Oc
) the projecls and 1

Proceeding? of Govornment, dated 6th February 1877,
1

+qoaund gogether with a letter grom the District
0 y Yo e X
an exiract from the Proceedings of the Com-

Lk apd VT T T AR e W
N - . .

provides for the enlargement of the Snowden
mnosed by the District’ Enginoer and the
1 be ostimated for horcafter, e

r f
. action of closed duets WEEEE e . o
K | 9 aptain Noraot's letter 18 80 fuil ‘thut tl%e COgPhllSSlOllGl‘S have np:chmg‘ to . SN IR
Wt ’ 1 il be 8C¢ %) erefrtjm that 1 ordaqqryfyeg;s 1‘19 [oW Teservolr ab bno;vumg : ol ‘
r Y the existiog at Bia,rhn}tmd will pm"'“l?.. ”{ t i:mnts 1°i 10,609 pgnple ot 20 . s q
! Tlons pes B ad per dien for five mv h an&mll Cg,‘.&uuSTWP ug of atoub “42000,000 \ L 1
PER ons | uat iu bad years there will, SUPPOsE the same consumption, bea - SRS
L _“Gfm! 9’{: 195 000 000 gallons, or suy 21 monthy’ consumpﬁon.‘ 1t iz -however S H
git of 407 ti;t ih(’s rate of consumptict of 20 g.auc,ns per head is perhé.w mote s L
‘ be obseX¥ d‘if a sapply of 15 gallons per hed 18 provided, the supply nabad SR
| {han ﬂm}’l‘? ’] t for clmtf)u months § when, BOWEVET the drarnage schome is perfected.  © - IR i
T year ¥ uld 1a% e wateF, %0 it will be pecessary hereafter $0 construct the subsidiary S ; e
Ch {; we s:t; 1‘}1‘7@3?% Y (Plan 1), and {he supPly of water will thon be axaply cufficient - - i S
gk peseTYO < . S S e : RREEIE SR
e 11 v 3. ! . . S : ] -
’ ﬁh 5 for o Pw?}fj ostimale gs not Pm"’ia“' for Public Works supervision which will - <o l
| "+ o Rupe®? 5,732, ¢ is, howeves yery mecessary that the wlork‘shf’)um be EERES
TR amoil“t Ot 1o the District Enginect, 23 oving ta the pqsﬁmn of the rc_sewoir nothing o S k
gnrrwd 2’ ndone 10 ovont ARy pgsglbt‘(—) chance of the embankment giving WaY.. ' 0
, ‘ Fg‘wuhf b 1%‘; " ors will 1, bo uble t0 p\;mde from their. currcnt year's budget the ‘ o
e G )nu‘sil:« G,{ Jover and sbove {he locn of Rupeus'.‘m,ﬂ%,'and 1 trust, therefore, L
gt ol \llPe‘b:» 10 il be able fo allow the work bewrg car;u’:«i out by the District AR~
qut O Vii‘fh‘ o changes O that, if that 13 not possible, they will allow any sunt which - Ty
'E,ﬂglﬂ‘-" m;e jers ea?mn vy QNring the yoar 19 lie gver alﬂ to be adjusted when = " P
*:QGozﬂ,““’-ﬁ*,‘f“ ¢ the watm'-S’-xpply aud fhe dranago projects are passed and the T 3
{he com?};”"f o those W ke 18 samctione«‘x., "fhe prosent proposed inereaso tothe SN T
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_estimate and the loanm, and wiil allow the work to be

- consideration the exceptional circumstances of the statio

“be enabled to speud the remaining portion of theloan in im

 proposed reservoir on arrival at Octacamuad with 1

e =

" 8ih Septembor 1877,
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Tsrenren'to the Chiof Lngincer for remarks.
(I%y Order,)

| (Signed)
| . f .

J. STURROCK,
Under Sceretary,

e £ Er—

No. 78-A. . Endorsemcnt of tha Acting Under Reeretary to Government, Fipancial
. Department, dated 29th August 18%7, No, 1,650,
n * A A b4 . | wl
romrA. C?[CC.' WEBSTER, Vieq., Actin'g President of the Qotacamunil Municipal
| ommussion, to the Chicf Bccrotary to Government, dutod Ootacamund, 24th
August 1877, No. 80. . ‘
o I:‘:1 continuation of my letter of 19th April 1877, No. 45, T have the hanor to
~; r:"ar un estimate for the complction of the w ater-supply projeet for the northon
{l(}l' 1;;[1‘ of (:)(.'t“('ﬂnlll"[ld, tf‘*’..;&'ﬂ"l(”l' with a Eﬂl‘fy of the I)l‘n’;’('t }:?lgi“f‘(vr’ﬁ Tetter atid of
19 Areceedings of tho Municipal Cormissioners thervon j 1 have alea the henor to

zomt;mi, for t}m' mmctii:m. of ﬁn.vemm(snt‘, an application for o loan of Rupees 1,083,052
or the completion of this portion of the work, S ‘

2. The amount of the loan applied for in my letter to Government of 25th
No, 11, ag well as the work, estimates for which were submitted with

my lotter of 19th April, is insluded in tho present eatimate of the Commissioners sid
a}*phc:%t,u:‘n for a loan. Tn the forwer application for a loon of Rupees 20,060 the
Commissiuners proposed to repay it in twenty years, but looking to the amount now
required they propose to repay it 'in thirty years. g ’
3. Government will observe that the Commissioners have derided to bLe
conteut.for the present with the improvement and enlargement of {bs Spowdon
Reserveir, leaving the construction of the additions] reserveoirs at X and Y on Plan

) No. 1 aceompanying my letter of 10th April 1877 in the map fur future exceution -

should the present supply become insuflicient owing to iner
causes, '

case of populstion or otler

4. T have the honor {o request that Government will be pleased o ranetion the
carried out by the Districs
overnment will tuke info

. A . n, and will allew opt
to bo carried out by the District Ynginéer frec of cost to the’!\{unigimmt;‘.‘ }l}?:lj“:\i )

o ", ] " ‘ ¥ ), . H
reduce -the cost of the work to about 1 lalh of Rupees, and the Comruiseionery wi*

Ingincer. The Commissioners venture to hope that G

; bl proving tha goutt "
supply channel and in continuing the northern supply to Kundul:'nud v(.;':mfxng ?]t‘(}rgd

. ' ' s ’ 4 ‘ . “‘ 1o P , y
- Rerrnero to the Chief Enginecr for remarks,

. I e (Signed)  IL T @
o R S . o Ag?UnderS o GRIGG’

ceretary in cliarge,

St v‘; ' ’ '

o | o 11\041,709.
Tue Chief Engineer heped ere this to inspects o
p P have xr;]sx?octml person;

: ¢ Governm
° recommends that o

s do so and submitted lis report h ; )
to 1o ’ B P ‘ no actioy Lonhl he is bty

‘mabters, o

S ‘ SR ‘ taken in (he
Fonr 81, GeoReE U {SienedY | T K S
21st June 1877, ( I ﬁd)‘ | :D- A, FOORD, Colonel py -
t ' e - coo . ' ) 1] IL-‘F‘.,

-y

. oo Ll“ﬁf :!Engincer) 1'-"\".I>. a
"Rf'mfwsmﬁ;mpnt he - E%' 1703, . ' “
Reras D qwt & Chicf Fngineer with original noten -
- (By Ordery w0t of Moy,

e (Signeq) A I n, GRIGQ, :
_ Ag. 'gﬁ er Becretary, -

tll;v the 5it B
U ¢ of tha .

~
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No. 216 V. .
— MEMORANDUM. =~

OoracaxtyND WATLR-SUPPLY.

[ N N e e

“

Tae preposals which have been lrought forwurd by'the“I)istrict En:;inéor,’

Nilgiris, and approved by the Municipali_ty, embrace ‘t}fe provision of additional

gtorage for the supply of the northern side of the station, and arrungements for
:foine the water, with its ‘distribution under arrangements likely to prescrve its

Pun yiog 3 : ¢ & ¥ p

purity. Lo T

x

9. - Mazrrveyp Reserverz—There is at present only one reservoir, if the Small .
tank necar Snowdon House be exeepted, for the sterage of water for this part of the .
station. This is called the Marlimund Reservoir, and was constructed about seven years |

ago. Generaliy it has filled well and has surplnsed; but in 187:5 the depth of water
on the sill of the sluice did not ¢xceed 15
R feet, and in 1870 nine feet, the depth when
the rescrvoir is full being 192 feet.” The District Enginecr estimates the contents at,
in round numbers, 50 millions of gallons; but from infermation furnished by him two

Information given by Municipal Overscer.

IS

or three years ago it appears that— S \

The total contents are ... ... 7,761,600 cubic feet.
The contents below the outlet ... .- 824,000 Lo

14

13

R
.

o - T,437,000 5y

" or 40,480,000 . gailons.
The catcliment basin of this reservoir is 260 acres or 0-406 of a square mile.
The site is certainly much the best high level site near Qotacamund, .

. 3. WatErR-v1ELDd REQuineyTNTs.—To fill the Marlimund Reservoir it is pecossar

YWater availalle for use

“is ' .

260 acres =11,325,600 square feet,
77437,’.0_00 g rriee ‘ ey
YI32560 ='65067 fect = T°88 inches,

from tke whole arca of the catchment
besin, The District Engineer has given a
table of the monthly and annual rainfall

‘ at Qotacamund, for the years 1869 to 1876
inclusive, from which it appears that its amount was in— - ; -

o .

- BT ostoter e |y A

s ey i il o . < < Rai ALl o 3 \ P ‘all o

Y, | maial | Rl S DR BT Wy R R Sl

~ ‘ . Daya. i o Days. | . i Duys,

i Lo K . ]

1869... .| 5865] 117 033 5971 12 033 328! 13 025
1870, 1 are2| 122 o032| ‘1010 15{® 067{ 160 10] 017
1871, ..} 54920 91 058 10430 * | .. | 1392] 10 139
1872...  ...1 4542 119} - "0-38; 899} 11 036 643 181 . .038
1873... ... 4341 138 0-33{  7T82] 23 032 235 10 023
1874, .| 47481 141 034 1024| ~20] 051 2101 10 091
1875, | 23451 107 038 823] 191  044) 230 7 033
1876...  ..! 23161 76 0331 166 81 62 026 20 . 013
‘ ‘ '337-411 914! 209 5608] 108]+ 284! 82831  s0{ 3o
Aversge .| 42181 114} 637 7:01 15 o411 4107 - }0 038

:ﬁ.ﬂfma&’:m;..‘,::ﬂi Po.— ""”""‘“ el - B s st B T T T T TSR S ST i St ot o i e s ey,

* Mot slated.

The positien and aspect of the catchment basin of this reservoir make the north-
east monsoon raics those frem which the greatest yield is vhtainable, and a register of
rainfall at Oalgeamund, which is on the vther side of the water shed, is not a very
reliable criterion of the rainfull at the rescrvoir “entchment basin, but it ds the best
available. . - L I o

It is urnderstood thot the Municipality huve a register of the water levels in the -
reservoir j but at present there is no series of cross scctions of the tank, und comse~-

»

. ceim=
- s . o -
. B . . -
.

&

thut a depth of 7'88 inches should flow |
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'

quently the actual yield of the 260 acres, and the loss by evaporation and ahserption,
cannot be properly deduced ; dnd indeed to enahle these latter Lo be approximated to,
1t would be useful to know what water has been issucd to the channel supplying the
town ; and of this there would secm to be no record.  The District Euginect has bern
a~ked to have the requisite sections taken and a table of capacitics prepared.

4 Wareraewer Vauves—The water-tower valves are not as convenient a8 i8
dusirable, though apparently with slight medification a fairly accurato regulation could
be effected. At present the valves which are hinged at the upper edge can be
regulated to somewhat more than inches of lift, and wcre another dise placed at the
other end of the drum of the windlass, und tho heles made to alternate with those
now used, the difference of lift could be halved. However it will ho advisable to
sbstitute slide valves or Tlugs regulated by serews, and then exactly the desired
discharge can readily be olained.

5. Surrres Cravyer.—The arrengements for discharge of surplus are inade-
quate. ' The capacity of the rescrvoir is, compared with the catelinent bosin
considerable ; but nevertheless the tunk may be full or nearly full when a hicavy fall
of rain occurs, and in 1871 it was in some dauger. 'There is no escapo weir at the
tank, but a masonry-lined channcl, 8 feet wile, starting at F.T.L., and with ne bed

999 foot . fall, conduets the water for n vunqxderalilo
R : distanee™ to a series of steps or drops, tae
width ot the first drop being 6 feet. Thence tho water is conducted by an carthen
channel, altogether too small, along {ho hill side to a safe distance from the bund.
The escape shonld, it i3 considercd, be 20 foet wido with a clear overfall, aud 24 feet
with a chanuel like the present, to ensure the water level being limited “io S feet

4

above F.T. L. a4 a maximum.

6. TDAINFALL ERGUIRED T0 FILL REsuRvorr.—1t wonld seem that a rainfall of 12
fnches in October and Nosember are about sufficient to ensure on adequats m&xsrpfl&f} 030
this rescrvoir.  In 1875, a very dry year in July to Septeniber, 18 WnS fﬁf’ojﬂ'ﬁzs The
aud the rainfall in the two north-ezst monscon mouths was 10 “bu‘ RS
average of tho eight years gives 1111 jeches, ' o small 6

°4] 1y 5104 cxXhensg
7. Extavsewenr or Maxumwuxp Re SERW‘R’“ASGE‘::;;T-%?} E%‘}f J sing th J{?sug

- the available capacity of this reservoir covld be inereased vht . A
cvoand BT, 6 ntct. “'rl’he areq of the prescnt waterspres is 1;'?'17-0‘13:(%3;5‘3 :{; Eti ﬁlﬁ
. G feet over this would contain 3,582,000 ¢ubio foot, fm. pro &f ¥ dditiona
“ storage would be just about balf the preseut capieity. vt :1.' il
 The present top width of the bund is 25 f?ﬂ;}l‘l?zl g’“‘&‘lre {f, };‘;}mw ‘;d to 18 feet,
at the raised top level.  The top of the bund ia 73 ceL i *{‘F T 'L‘ - Ad the top of
the raised bund should be 3 + & feel above the l‘imf, 13l pe The inferior and
. exterior slopes shove F.T.J. nlxy be ‘i;creascd to {J‘; §0’=~ : alii 1 LPIN"CSS&W the interior
slope below this point may be ‘eur’rmd dowg at 1z to 1 unli] the required hage ia
obtained. o L '
3. Svowpoy Trssrvoir.—The site OEI i,hfapl‘()}?n&cd Suowdon or Suowden Tlousa
Reservoir is just below Snowdon Ilouﬁbi 01;}1 1e£ 'otaﬁ:amund #1ide of the suddle on which
that house stands. The site us regavds Lue lormation of th‘o bund is favoralle, but
othexwise thare is not anything in ats favor. | ’

1)—TLe catclent basin is only 00 acres, 80 the swrface vicl ro-
( . bably not wuch exceed % ths of that of the Marlimund lgxf‘:’?ﬂ}l I:m
‘ if this be taken as 10 millions of cubie foet on th g0 SerVoir,

. . * Fern 171a-
third of thut quantity in such a year as 1876, the water '11::’51%& :1!:311?1 bo

"y "

. in an averago year ... 9 307 |
o - . A | e ._)()7 . !
' in e year ke 1876 ... o ’76‘)"‘)22 cubie ;‘iét‘
i tene ‘d AP ,‘ r i 0 v \v' yedv. ‘
the intended capacity as desipned ig o 3,859,860 ” *

1t is therefore not prolable that in ordinae \ a.

o ' ; rdinary year (l; i !
o Major Morant states that the mw L 18 redervoir would fill.
| i ant states that ground ahove the 1, ite i f
. aor Q uni syte o
‘ springs, but i does not follow that a)t this sprin ‘}“M(‘ 'mlflul’x L
augment the water stored iy fhe reservoir, . G el ot g0
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(2).—The capacity is small compared with the beight of the B.und, 56 feet, as
a maximum, and the depth of water,
Area of waterspread 220,319 square feet. 40 feet,. at the sluice. This arises from

Moan dopth 17§ feet. 4 - the high level of a large part of the
ground within the +waterspread. |
(3).—The cost of storaze would be high, viz., Rupees ... 5,043
Per million cubie feet, even supposing tho tank to fill.
The actual cost might be Rupees e T 8,000° .
thie million cubie fect. e R . :
« The Marlimund Reservoir cost Rupees ... . ... - ., 14,700
Bo the storage there was at the rate of a little under Rupees 2,000

a million cubic feet. * Its capacity could be increased one-half at a eost
of about 2,000 Rupees the million cubio feet. ‘ -

(4).—Although it is of consideralle advantage to lay 60 additional acres under
a contribution, this benefit would be frequently more than ncutralized by
the full tank level being 15 feet above the sill of the south face of the

tunnel through which the Marlimund Channel ruus.’ ;

The difference of aspect would be an adventage, as more water would ba received
' . . from the south-west monsoon, the rainfall -
,in which'is not much less than threa = . .
times that of the north-cast monsoon, but
- spread over five months instead of twe.

l

31-08 to 11-10.

9. Ouzuer Sires ror Reservorns.—There are no really good sites at a high level
available. There is a site* to the west
of the Marlimund Reservoir, which was
, | inspected, ‘and which wmight possibly be
of use to supply Kandal and houses in that direction. The eatchment basin is about
22 acres. The level of the bund site will be asecrtained. ' ‘
Above and to the eastward of Snowdun ITouse thers are the X and Y sites men-
tioned in Major Morant’s report; they are on extremely stecp gronnd, and their
catohuent basins are 36 and 25 acres respeciively. The former is on the south or
Qoty side of the hills, and the latter on tho nerth or Snowdon side. The capacity of -
these tanks, even with high bunds, would be very small, but a considerable portion of
the yield of their catchments could be conveyed to the Snowdon House site, and in -
this way a reservoir constructed at this site might perhaps be adequately supplied.
Another site marked Z is situated in the next valley to the south-east uf that of the
. X site, and has a drainage basin of 54 acres. The water, could be conveyed to the

¥

Snowdon House site, - : . .

ra

* Marked V. -

) There is a gite helow Cinchona Villa' and just where a line from the stables at- g
Lower Norwood, at right angles to the axis of the valley, would ecut the strcam, at

» which a reservoir of some considerable capucity could be formed. The arca of the
. catchment basin is about 507 acres, and all the water of the basia of the Snowdon
Ilouse site, of the X and Z sites, and of other ground would Le roceived by it. Its /
adoption would eutail separate filtering arrangements and distribution, Lut it is com-» . -

| ) | « * paratively mcar the town, and the level -

* Daban 200 feot Lolow sill of laks sluics. - of the stream at the bund site being
surface 20981, the command .would.. .

probably be sutficient. | - > g

10. ' WATER-SUPPLY REQUIRED.—Tha

. ‘ . " District Yogineer in paragraph 154 notes

| that the Marlimund Reservoir was dosigned {o supply 6,000 people at 0 gallons a head -
a day, or 180,000 gallons a day aitegether. He considers it to bo desirable to provide for
a population of 10,000 5 but that with masonry conduits or pipes 20 gallons a head aday 2
should suffice: the daily provisivn would theu be 200,000 gullous. 1t is mentioned that -

- R ; ‘.)
- . L

+ The F.T.I. of Ooty lakeis nearly 10 feet
‘whove siil of sluice in west bund. .
\: Letter No. 143, 18th April 1877.... '
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in London only 3th
18 gallons ont of

Mors i
forant thinks that the waste at Ootacamund need not be vo great,

very pi Were the deli-
] o 3 '

(:ry P]pes to be blmll:lr to th()hO cf thQ [,Ulhl("(l Cump:miw, tlliﬂ nnmﬂuwiﬂﬂ ml;j:ht l“’
accepted, becauye t

pecorted, bo Altolri:;ll.lglpcf qu-}.{ under eonsiderably greater pressure than i 1(1)&:}111;:1
o il e, Altoge r’1 OWey 0,:‘ 1t would bil unwize Ly suppose tl'mt; 1}1(: ‘4 1
1tion arrangeruents will be more efficient than those existing in Engltd

after many years’ experience, Tl -
assumed to ba af Jeast b
sidered by the District
for five months’ consu
in bad years thero sho
In the former eaye

19 dssues from the reservoirs should therefore
alf a million of gallons u day. Inordiniry scasons it is cow
Engineer that the reservoirs would have to store enomgh water
option ; but that to cnsure the station nmiust a fuiluge of wate?
uld he provided a storaos cqual to ten months’ eongumphioit
would Lo of Cconwequently the water to be available for issuo from tho reservoir
)¢ 74, and in the latter easo 150 millions of gallons,

2 thn’;I I{_OCAL Data wastiva.—Tt is partienlarly unfortunate thut reliable data, such
T e P . . > .
¢ Marlimund Reservoir might have furn ished, are wanting as to——
(1)—The yield of a given area of ground ;
9 : : . . "
(2)-—The proportion between water stored ia a reservoir and that available
for 159ue after loss by absorption and evaporation.

. +¥nf0m1atlon on these points for the Marlimund Resorvoir would have been very
gftf’“ ¥, more vu}uable than deduactions Zrom English experience.  The loss by evapo-
(*f 5}1} is dependent upon surface area; that by absorption is influenced by the nature
H 140 vd e ey e M
at Y‘}L. ;]‘d and the depth of water. 1t would, it is thought, Le a very favorable site

; W :llt t‘hn losses from these two causes would be loss than one-third of the quantity
sworad. The conclusions arrived at in_puragraph 18 of the District Engincer's letter
appear therefore to need somewlut radical mudification.

Taking, as Mojor Morant has done, first au ordinary year

Garrinye

200,000 pallons a doy for 152 days oo we e 30,400,000
- Wastago Lased on London data © e e e 45,600,000
; R annar e VTR SRS
Q,unnﬁfy to Le ivsued frem reservoirs eee 78,000,000
*Livayoration and abserption ... e e e 25,345,000
. ) ‘ Storage required ... 101,335,000
against 43,600,000 according to Muajor Morant's caleulation,
Secondly in the caso of a very bad year like 1876

200,000 gallons & day for 304 days ... . we EOR00,000
Wastage on London data e e DL,200,000
152,000,000

Evaporation and absorption .. ' Caee e L 5():(;7()’000 ‘
202,670,000

.

aguinst 91,200,000 as estimated by the District Erlgiui‘er.

9 . ;
+ 12, WHAD THE IMI'ERFECT DATA AVAILABLE INDICATE =)

to ol

TajorMo sked
< " T Il wrant his LA
tain from the office of the Munivipal Commission such : anthas heen

registers of, and infor®®;
and to have n enffcic®
at different layelg to bo 4%
or lesg (:lnso]y tn the }“i‘:xd. ©
to get seme datg for determinné

nuaber of sections tuken to enuble a tablo of capacities
" IF may then be practicable to approximdte more
1“1 ;iduhment badin in 1875 wod <1876, and thus
woatarea must be lid under eontributio i

: n to yield the quant;

&g > ¢ . N o ﬂll - \w‘ Hde
present there is no information available while ¢ l,q : iy of water neede "4 (he
water djd s L LG 8 2 deduction froy he fact thab Lo

A ot rise in the resceveir hisher ik 9§ n the fact . 1875
would indicato that it 3 : Sheriban I feet abiove the wlyi o pill 10 1870

Hhaeaie that 1t is very impiabable that g sl , Meo £ il
sUpply can bo found e Ton e, ML A suiewnt oroy fgp g fop wepihs
£33 SR renuired l(.‘;vel. Below the sty lovel the ‘meat Septit 3

&: aé?% }}éﬁic‘?tﬂm . v - 824,600 cubie fect.
th of ank when full i5 13 fect, co 7 ‘721,6*’ 0
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13 of the whole delivery eaters into consumption, and that in Glasgow
w4 are wasted, or the wastazge is rather loss than in Tendon,  Majer .
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1t is probable therefore that with a dopth of
tents above sill level did not exceed one-

gay’ : . : 3
ard if it be assumed that the quantity crawn off in addi

the total receipts would be -

from an areg of 2060 acres.

-~

. and the quantity corresponding”

No. 105 W. T

U A A B 5 e

Puniie Works DepPaRTMENT, STH JANUARY 1878,

B it

L A I N

9 feet out of 19} on the sill, the con-
third of the quantity when the tank is full, or
- 2,600,060 cubic feat

PPN “ e LR

ess .

e wes e ase
rer

" 1

., LR

2 600,000

tion 'wa3
5,200,000 "

e pew

; ‘ - or gallons ... 32,500,060

13, Catcipzeye BAsINS OF OTIER SITLS AND THEIR PROBABLE YIxLD,~~The areas of

the basins of the cther sites which have beon suggested are—
-

ACRES,
W sn sas P e 122 r"d‘ pht”
’ X . 36 ‘
3 Y EX X ] L T Ilvh‘ EX] 25
7 b3
fnowdon ITonse site .., G2
Telow Cinchona Villa e N7
S Deduct Xand 72 .., w90
d — 17
514 ray 510
Wt

1f the yield be suppased to be the same in proportin

: : _ rtinn it was ,
Lions of gallons, and this quantity added ta that of M U amanng ts 6

Y P USRI e arlimand would Le 96-0% e
Morcover to _f)‘ufﬂm ‘2(]2{)‘ 0 "nnp)ng fOI‘ a f.\]l m(mﬂm? quvn—)‘ ] 11)1:3&1‘11;!‘ ,.G - U’éw’l‘uf’vffﬁ.
ground required would be 1,521 acres or 2-53 i‘l‘{“‘m::nri}‘ ¥ ‘-’d‘{lr?f:gt! of zatheeing
vOery or ‘{it arc s "‘c 1’ b '~ ) ] ‘ 3 (-5,‘ u:“‘ ik vs o ; .. ’A
f‘t?«v?ﬂ} ] rt‘a'm.x.,t,lf furﬂgim. supply of alaige stulio, thouol it: ‘ :‘l!:t‘n.f .o
altogether impractieatls to finnl it, together wili sites gt g w.ce. CLPPOArs ta b
water could be stored, . a3 at 2 saitalle lovel ot whi
14, LI.\J(*;R }‘I'-’R.\.\'I.S pie

: ODITIED PROPESATLS,— )
sampw}x‘at modified durinz the recent dicenscion y
at the Snowdon Uovse

1e 51 site, and to suoylense
conancting water %o it A

‘j‘h—ﬂ 02
[} ‘!',zh

A

aye e
yor Marant's proposals

even ay
e # M ’ ’
&, amount to the fornation af g Tesepyoly

uting the supply from its own baain Ly

y } ‘' a/ . . .
from the X Y Z bosins : but, making every Alowance fur more

:{‘l‘e’l’:;}g;a &spectfxix Ptl::;: L&qoof all but Y, which much resembles that of Marlisend,
o ot g ramaze would Le Ouh’ 175 arres, and the yield woeuld not excoed,
and would prabably fall short of that of the Marlimnod hasin,” S
based on no reliublo ar indeed ascertuinel data, for
3V1111:1}_ﬂc; but they will suffier to indicate that there is but little chince of malinge
provisiim for the supply of water to the whole station on the seals which Las hoery
proposed.  When actual data, however imperfect, are given, it will Le casy to show
what is likely to be feasible. The Ootacariund water-supply schieme should be buzed
on 'what is demonsirably probable. |
153, Tt wat 1x WIZCT THE YITLD oF e SxowpoN TIOUSE SITE Wis ESTINATI Do
Major Morant's caleulations, from which ko conrladed that the proposed Snowdon
Uouse Rasarvoir would fill more than oncc from the drainage of ils own bLasin in the
event of three consecutive dry  years, were bascd, a3 e'xl’vlumerl ])y htta in a
demi-official note, dated the 25th September, on. English experienee, ‘I'I;e.am
the average annual rainidl one-sixth is deducted, ‘Wd' the remainder 1; wm.miz;
a3 tho average of {he three driest consecut?ve_ vears, 14 inches 'Evvr? ﬂ‘i_c;x C mu?m
from this quantity for evapuration and absorption (the allawunce in In gu?; *g??‘ai:éx
distriets) and 20" iarhes wiere found to bethe depth uctu_:'xlly drmmrég 04.‘ "»,;i %"'.L
beine 31,630,000 eallons azaint 24 millions, the eapacty, p{ the Snewdon House
SR o BTNt T cinn wenn Tonnd to be 50 nstead of TO acres ]
TReservoir. Tlie aren of the basip bas since o e LY o7 892 0
" 20 inches draining off wou 1t e be 27,2200
‘gallong or one-cighth in ext ool t‘}@ capacity uf the x:m‘{
drainage required to £l the latter wiald be therefore o Little w

it bas -Edrcady been

18 inches.
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{

suffice to fill {hat ;
. ¢ r(‘ﬁ(‘I‘VU]}" and an o . . . oy e
case of sites a few hundred vards owing for all possible difference of aspect in the

have filled to overflowine tywo ? opart, 1t 13 certain that Marlimund Leservoir weuld
¥ > » e diad “ » e N 7
had these deductions from J; 0:;: iree timedin 1875, and Lave more than filled in 1876, ¢
As a faet it id pot nearly ffln»? "“h,j‘;‘l“ Hence been applicalile to the circumstances. '
¥ 1875 and did not Lalf §11 in 18763 so whatever data
rainfall should 1, P £t
e o .
and at Snowdon I;‘;ﬁc;;t‘.;cldi alt the Marlimund Leservoir which cun casily he manozeds
a short time, of ¢ » Which prebably ean bo an anged for.

are to be relie .
ied on sheuld be obtained on the Ta this end it is dirirable that ¢

nowle Y|
he 1alls NP . A knowledge, for ¢
Ootacamund wil be Otfﬂ\l:alig thi(z pl;u:u;;‘ corresponding {o the falls r(:;:isic‘m! at
elevation. * 1n determiviog the effect of difference of nspoct aud

16-‘ I\P.G]::b] F.]“{S ()F S‘ I ,‘ s nn F ISIL\ H Rl,l‘x u V( zlﬂ; i
.L |
| 1 4 T » Al‘ X ‘

discharged from the Mayl: s should by kept to show what the quantity of surplud -
necessary t arlimund and Dodabet Reservoirs may be, and it will be
2eessary to know not ¢ ay be, and it wi

only the depth at the tavk end of the surpivs channel, which

£ l\DO W nre 1'11“ LA S} I
RELH ) ‘ ’
\ ' . X 4 =4 4 f th‘" H“l‘) “f t}”. (,h*n“‘ l gl )

s with ¥, 1 ; | 7
horizontal part of this Chunnc!nt Q‘M Ly but the depth also at the lower end of the
tho clanncls leading £y, ek sumilarly the depthy of water, or the water lovels in
allow of th Tivcha ;ﬂ(a bcirx#fﬁ 116301‘\'011“:, shauld e recorded at such pointy as will .
questions relating t:\mto gea &;u ated, Nuch d:f!n are essential to the solution of the !
¥ears would have nf"f('»)"'lc‘({-:ﬁm{] ¥ ,tm\d tlhiwlr continuous record for the past six or seven

. oy Orded s wt would have bee Cess ali fectively
with the questions now awaiting settlement, u ecessary for dealing effectiely .
17, Pyuavcruesr op *

v

-y Al 2
Marlimund Rescryoir has. it ‘3{"&,1;(111:[1,\11 L}-:s.u'r?vom SIIOLLD DY ESTIMATED ]“m’g,-—-’l“hﬂ
yeurs oub of seven,  Ap "ld«l"ti ‘fi.é.ll, recely ed niore water than it could store in five ;
much water as the proposed Sion "i fet Lo its depth will enable it to yetain about 3
recemmended tht, t}I- B nowdon Iouse Reservoir would held,y and it is therefore

U8 enlargement should be estimated for at cnee, and, if 33

expected the cost wi '
I cost will Le moderate, carried out gt cuce.  Its contents will then bo

r - :
sbout 11,155,500 culic feet 62,722,000 gl
b : V122, grllons,
< :i’ p, ’I -y AXD /) SITES 8HOTLD ¥ pun
A Xy and 2 sites should Lave
can be utilized as reservoir sites,
& moslk suitable would b,

= FURTHER INVFSTIGATLD.~-In the next place
suflicient sections taken to defermine hinw far they !
n';d wlml,_thcu_r rapacitics at the levels whicld appear !
- si};igc'fw’?lé it is thonght, be no objection to the |
and ¥ sit ’:1 1 l’:.fn.und. that storago can be eficcted ub *
o _n'arfa *'.utfml t.ha (*utchm?nt basin of the site

e quantity of water which they will store will not, it i
the supply of the lower reservoir should it be do’(‘ hed

a reasonuble cost, The X
below Cinehona Villa s Lut
thought, materially affvct
dasirable to construct it, -

i
¢
19.. Posirion

- LOSITION oF FruTr: - §
5 r, . L g g ) H IS ? ;

t}m XY, and Z sites cay to in {l;é: weter from the Marlimund Reservoir and from
3110\""’;0!1 House site; and it rr;lwt ('flt‘!.‘t o filters sitnated at any point below tle .
Commissioners can afford, ut what l" iwt té"“?;{‘t’" depend ‘w good den) upon what the
enclosing all supply chanmucls “‘{“ 11(4’ n ﬂu}hﬁxtors should be placed. . 1f money {oF
M * 11 S i [l W B
a short distance below wallnblo tha filterg ¢an conveniently be Pf:u ed 2

Snowde
Aon Hmw,e, + ‘e » ! :
Otherwise the nearer they can be placed t0 ¢

St shorter will be the lengtl of iy

94

purity of the water af Ang necessary {o maiptad

g ler fltraq; . ,
,c:xf‘los% the water channcly; but ié‘”:; ét 18 desirable, if ﬁnuncially practicalile; te
(‘«Aldnne} fr(}ni L[urh]"und I{?qf‘rvoir‘[ un mufuy })D dQ(})n(“l t‘""“‘»’"liﬂl. 'FU tlikﬂ (,}U ‘g

One or tw N 0 Enowd, : ) .
Py, o ﬁhg‘f’t lengihs whic Should b '11‘”1 House tunnel for 1nstanee,
lable 0 podution from {hejp proximit ANy case Lo ene
;s‘w;nn{»l runs through ¢luun grgun dl y th:%WeH {
voked aiter and thes, . o a2d, and the cutel : . '
BUEIE which oo o o1 Catel dpain : . SPRR L A
prevent much fo- uf‘y%ém which ps tiis Qo ol M?}ﬁ;\ ;3! it wonld, if pwl‘;e:try |
rest. ' The chann! B Bomo cross £ vees and o ane teen channe] kept (e |
- ‘gt certainly niot iy proper ord. 1} 1;:«;;»01,”,“ would do the
fall four Lo vhme sneatte whide bor 9 98 tha deptha of waten aud |
o of ‘Wheh Was equally dlstiibuted which wiaid ot be the eqy . ¥ he ;
R 0 _ Tibuted, and t}, waterwa ® easo with g ¢hannel the
: ‘ - ‘ T ek ¥ uniform or vaurjeq according

TR

A " v [T
ings und IU’T"‘]’ Leeausa more of ];T
29 ung 2’711'!1\‘,11& but the rest 0{ {18
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T T Towcany 1878, No. 105 W, .. 9
Prsize Woaks Depsxruent, 81 Jaxvary 1878, No 103
“ e b g i -
K . . - milarly the charmel from Snpwdon Heuse to
to the nafure of the clannel hining. me;lTL{lr:gaﬁgi (.; " tralmrh"i Lo vreserved from
e Charch coul eans of cateli drains and troughs ho prese om
fear the Chareh evuld by e naterial fouling.  The cost «f enelosing
e ' 4646 ' he channels is cstimated at 21,600 Rs,,
Above tupnel o e * “gur4 the intefest on which at 6 per. ecend. s
Below do. oo eee o wef e 70 T gipecs 1,260, Probably. 300 Rupees a
21,620 vear in inspection axd work would keep
. _open’ channels in- good ‘erder.  Closed
. ‘ Lo : p - - a4y fan 3
‘ oe wat 1 would be altogcther more salisfactory. 1t 1s
.channels would eenuomize Waler and wo £ AR C S
o L

; r r i expense. N ‘ L ot T L
sgmpi} a matte P Sxowpoy [Tocse RESERVOLR N¢ P RECOMWTNDED,—1he

S e 9 SENT CONSTRUCTION OF L . o =
\if\’"‘* "O{ I;;Rf :jwtl{ »Lr? c; the Snowdon Ilouse Reservoir is not recomrnensd, Lecause the™
. " "rent constructis :

" was absve NG fect below

b . rainaze basin is small, and it would offen necessi-
Fv’iﬁj:i;*}l?_,g‘tnrage_ would B,igf&(ff’ tiﬁ:ir from the Marlimund Reserveir ; for no - water
:ﬁ;itfr:é "asﬁfigb: t;up{.}.i“ed to the station waile that in the Snowdon IIm:sp Reserveir,
5 fo “the F.TL. * Thiz might, as suggested by Major Morant,
be remedicd n_elosing - permanently fﬂl){ﬂ)ﬂﬂg@i&@ﬂ between this reservoir. and
the tunnel and Cwsgtinuing a8 elosed ehan ;el_ from the latter through the upper
part of the Led of the latter. “Then wates eon}d be conveyed to, ﬂ}e Alters ff‘Du‘l
Marlimupd at all tinfes, and the raservoirs could be worked }ndeponﬁenﬂy as might
geem oxpedient, This arrangement does mst’ however get .rid of the cost of storaze
which is very high, . It may ultimately be necessary to utilize this site, and nothing
should be done to prejudice such future use, but until it has been demonstrated that iy
is not practicable to stare water elsewhere acre cheaply this part o? the scleme may.
yroperly be bsid in abeyance. ' ‘ |
21, - & * ‘ . L
22'. GINERATL (‘0,\'(' JUSTON AXND DITAILY TO PR I!\"VI‘.E’I‘!(}A’I‘}:D AND DLANNED.—— T L
o] sonchusion arrived at by the underigned . is that storngs is not likely to bo

# . * e . W

goenera ab bl : . ] b
availabic for the supply of Ootaramund with a ddivered quautity of water of 20

gallons ¢ head for 10,000 persons Jor ten months, and it is tioughs that Lefore any
completerseheme of storage and distributiom s brought forward for sunction, it i3
 desirable that it should he considercd more particularly what the Municipality propese

toundertaka to do, and for what purposes pire water is to be supplied.  The District

. e > e 3 . PR nle & hxn.rv*n: Y
¥ngincer's letler of the et June 1677 brppgs forward propesals for a ecrtain reugh

division of tne water-supply ubove St Stephen’s Church info two parts, the one® Lo be

% 100,690 pallany <L cax";'if‘d by 2 Ligh level ehuunel tn rh’ﬂ;&
Mted e Syllc’s Tatel and ultimately on to Kandal ;

: o P1000 do - and the othert and larger supply post

- Poss Oifice.  With these proposals estimates amounting to, in the form aecepled by the

b ] x4 b ¢ ¥ I R et g darmele ey
Commissioners, Rupees 98,551 were submirfed for cuclosing the water channels wud

estimates evitently dnclude only o part of the expense
LI

- filtering the water; but these £
Ll Lo

uecessary £o provide for the eonveuicnt and econnmical use of the watcr-supply.

the

estimates relate in fact only to 2 part of whit may be called theprincipal distnibuticn,

and wern oo much of the work done and notling more it wonld happen that by Tar the

Cpreater part of 1he sopply previded ab a vey co naiderableputlay wonld run info the
irke nunsed. o do mueh pood the works
are the defails wlich Ly e &till to be pluned and cstimated for— '

7 lsily—~TFor tke sapply of pure watr to :

u tanks ov ress rvoirs capable of erntoiping bout

B3

the bazaar: there should be sertiea
three hours’ supply of

contemplated will roquirs to bu duppies
M AR B ey SHPYv ” Sy 8oy
wented at enee by other works, and the fellowing rewarks will serve to fudieate ‘fﬁg‘f“t‘ ,

! " - o ggn "1 Tam o fevye “:‘.‘ '
water, and from those pipes shoald run to strect fountains farnizhed

' -~ with teps from whirh alote wato

tion. -The number and vepacity of the
referenes te tho populadion to be supplicd by end
cotistrue{inn, : g ih ) ; ’
crpuble of bring elesud, and it would sovm to Lo propar Lo mitatug

1

[ .
tanks should o fixed wvuth

o axw v n
3, and te faciiihes of

4

- should be ebtaineble by e popuies’

. + . . SV e 5 g™
The pipes supplying these provise faoks shankd lo -
o1
|

! % Trye v 1 N ¥ &
£lline them every fhree Lours, and in the intervals {o furnish the
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o

R 2ndly. —For detached housé-supplies it wi

R

- do without eisferns,

© . necessar
.1 &ll caxes to be

3

, 3rde'y.}-Tl1

-~ willb

- deraly

Ay~

o

. " “
' .o

23, ¢

L 48 UsMENT Prrpg. iy
~ prpes, whick'it is Proposed 4o
pure water. ' On thei
B bu§ on two Points an Opinion
oo 1l ~TThe sinent

' " o v\ '} B

s . ,— 2725{35!,

P

. Pipes, such house pipes

13 presumed that houep.
* g, baths, and stahles,

ervice tankg g}

- if a vanable

L 3 Lo !
A pure water rogn

L . -
- ﬂle‘ interiop

ML

¥ taps® which will close

It will no, ti tis thonght, be frasible to

1ithe pipes for the supply of wndividual hotiees

are to be allawed to run so long as thero may he water in the suppl. v
wust Le extremely small in order to sy

on the cistern beeoming full.

- great waste, and for
yo o It will, it s thong :
proviced, and to rupply them under wl!ﬂ‘(‘p;“«ﬂi““’w';q
cocks. The cisterns can then be placed In such positions and at sur -
an clevation as will mate the house service thoroughly effertive 17y
supply willineludo water for drinking, > 5

o8 which one rate would Le charged . - #ding
to the class of house g 1
waler for gardens or «ther than domgstia purpases Lo tvailable ano
supplied, a separate anl additicnal zate would be fuh ¥ leviable, snd
at any rate in dr

ate ¥ years supplics for gardens car ve atforded ouly to
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