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“.May as‘,, having been relic: ed of &Laa‘tion Goo
H’f adras, T have bech able to fZive a gresl portion 61
; '*f*figirizlfr the information cons side:od necessary by
ithe Chmi I*m‘v;m u% ~and i ,:zdt" on fo this, f h.n" Lieen able fo
b e . - . s lh‘“ - L o -
prep are: plm m‘r : wr'zziuﬁ_li;}fh Woger 7 7° - 3 of' the present supply,
and which ar , ,.“Era.mmwr for Irrigation
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- as statedin » . ‘saw-a vaferred 16, i

ne z;:, firstly, why some-

Miadras is needed at

tazd before you,

adras.  In doing
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' other %}mﬂ” "
- ‘ ”ﬂn“‘ ] B 31‘
‘ ﬁhcr % ‘L‘Q

'iu',enm as to "’hm,ml i i §prefembie to

4. The % :s'l "’oo Aladras from the DRed Tiills Tiake by -
", e . Y
1 en Channel which was ealevinted to deliver

ns per bead ;ju day for a pcmh» ion of 545,000,

. "When «1«,.;::1&5)“ L Wad Snp L ‘ thut the if/n:*mel would have a good current and
. the growth of f;'qf*rtmon Lo Lhus PZ‘GVOHJWI ,!,Lz{::se expectatiohs 1 regret fo say
: ¢ to kecp the Channel
olear of weeds. This may parily be caused by thf' mtermittent system of supply

]
i
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have not been fulfilled, and at present it is most difficu

¥ which we have been of Jate furced to adopt, and by which method the Water.is as

“it were dutnmed up, and allowed to rest in the Channel for a pnrwd of 6 hours
during the day and 12 durlng the night.  There is also another evil rest ulting from
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- from 46 to 36~—1mpme' fre. b TR S
arranoements) below that, le T . )fi to filter the water near Koo-
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7 men as might be nucdud or for
Qwancc made for .
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to th" town.
25 . m“’ b plovmutw to the tow
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tho watur 0‘009

n isan o‘rgecblon as tbe “';,LU‘I 1V

b 'taumtw. by the foul atmosphere:
aftur ﬁltmtlon n"w'h befcovc‘gel, b

e o

funcmw tbe c\;mgom e v

from the pm.unnty of Lhe we J..w :

“r"l table to -
rvolr ‘into which
ut this would

The rese

mle ’co det tail it in a

° ’ o advi
. . ’&ﬂj\ro. 3. Rs.
. ! ;ead Slaice b, Cmm of Talke... 15,000
4 . - nies I ",000
7 o spee than at
Tha? water presste in the hich . A - §7,000
e T pressu 10 the highe P M P\Jﬂ'h phcm'* by syphons... 5000 .-
low. # Under-pi, 6,000
: Culverts fv Cea .- 8,100
V Removing '1, : soden Dridges... ... 300
ae*th - S Construction of, t)wsatm(r Reservoirs, &e. 550,000
a A ad «1% { i taan s . I‘nﬁ*x‘lie‘s UKﬁUdlD“ N dldings to'raise water 28 feet. ... 1,68,750.
me Pmssur f el eaht 92 feet % ‘ -Stand pipe and towe:. - B N ,
e as a;t ‘ 3 et to j tand p }: and towe ¥ 4,000
Ieas 2 feet,i(thxs Wonid, ’ 40 esént; but it would Be ,xpechent 5 277 Main from Koouo’ gwonry shafb 3 miles " {urhmm' and
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. ogreat dzf“erence in f%t we mig ht }nve

et 15 St -t 'V“Y.‘Y neeufv -ypm‘umated to the cost of “this schoriic by de- -

 du tuw half the cost of the altelabmn bon the Chamzu}‘ and
s addmﬂ' the cost Of islus W hich comeés to 2,19,450 for the piping and !

T

aying, which

- KRR 4 .
;J” H

' o5 In makmn such

g might- be done below preaent Channel bed,  The sides of the Channel might’ after
{ bemg cut down level with the bottom, be mado avmlable as a road to ‘the
{ woras, or it mwht be ﬁlled up for tbxs purpose. PR
EX N s .“"1'}' !
P The cosf; of Maxg en'}ncr\ in las* seher’ v ' at per annum Rs.
%« ’ . 646 } Qﬂ* — .
L Catar Mainteramme, ' per H,. at wors,. b on same rate
;. ~h for this, it WO-{;, « Rs. 58, 140 wou.l not .~
3{» owever. bc the SRIX)P rate gs ibme 18 8 ‘,4, mlles cartafm ' 301}0 Would j
- Mprobably cost Rs 4,000 & year o
¥ ' i N
O .84 There i is one gxcat obJentwn to both the ¢
_ %;‘*'Nfogmjin; to %zmmas cannot well he executed withe ﬁ’“ PP Ay
¢ Nos, Zapd 3, 2 D
;. R
. = Madras for some considerib! ﬁf tmu, .o inh ObJGLEIOD
; could be got ovor (at: of course increased cost) ]m -fi!: mpﬂm e* Channel, the
i et . AT
L }ewt Y bexm‘r dbtammable on XVhCuhCI‘ No, 1- or N dmme wer ,‘mcol>tcd
L -
i
&

L) Ch‘mnel it would be the Iemt e*\tpcnswc wa,y to make
pmn.r it 50, “that one-half of the embankment was the bauk of pre
’ el 00 senb Channel. Sucha Channel from Red Hills to Madr

’»?ould probably cost Rs. 1 50 OOO * “Tho cost of a parallel Channel to Ixoom

® east.of the prosent Channel 3,75,000. Onc kalf or 3 miles of Channélisia -
tcng, an& the uthier ineinbankiment, there wonld therefure be no mvwg, infmaking » Channel 6 foet lower, fav as.the K

work zs anm:ﬂmed ° th Bash Lalf, but thers Wcuhl be o raving by the carthwork and under Bridges on the second b
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A"’L‘ACHED TO J.UIS nl .*ﬂl’l ’\R» ‘THL FOLLOWING ILAL S

, o
1. Small Scc.le plan £} hewing mutcs to _L\C{). Hm and mut& adonini on “bebf) Z*?o. 4

A ,L‘we Secals (;Lm .»f yonte m}ancJ shewing position of ’u,\?e., g
o Pum‘*m‘ ation, ¥ ;i%m'nfr Beds, &e.... .. onsheet No2 A ¥
-8 %wecimn of Route s vl 01 do, Nﬂfﬁ Yro
4. . SBection from ofi-take to F l]f/uﬁ! . i v ..on do. No grrz
¢ .5 Plans ¢ £ nnd 3‘19\*at10r—;,f Tovweer md Gangway ... ceon dao Noo gz Are
- 6. Propr : E’e RS pumpm V. (H Engine nd -
T . o . on do. I"('o.//{
o ‘ofr Bcds 9'{11(1 W "zsh—
T soon do. Nosy L”W;?
‘€5 ouThfuw.  oresent Iz‘aid and '
LT . ‘. ..on do. No

é{ﬁred to be determined was the posilion of the off-
1$'1 have placed about 900 {vet South West along the
'ihe Polal Sluice. Between th’s point and the

"l our parallel to the bund is practieally level, and

h might be had to the North Fast does not I
mé«ne “which would be incirred wors the ofl-take
piaced North Tast hlﬂl Sluiee, Again to the South Hast the tauk gels
slightly shallower, sc. ut we cannot move further in this dircelion; the poiut
selected is I think do‘eidedly'thc best place for the off-tuke, '

Ofttake. T

Sluice, the bcd.,

R

the shﬂhtly mcz

84

think . war mnt Lh,

39. The next pomc which demanded attention was the site for the tanks and
filters.  These T have placed on high ground as shewn, thouml
not quite the highest ground. The logs of huad however is
very little, and indeed the very highest land is not of suflicient drea to accommodato

.

Yosition of Filters.
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X The rout t;‘t e Lnd of thc 4"” Mam 'x‘ t‘hc Masonry hﬁfﬁ WO d b lon"er
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=4 N\

‘ | | | ) | | | . 3 ‘3
I aving ’ehus mcd the cnds of the routes, thc 'xltnrnahvo atcs wWor ._

4L i ho alt
; s, - next Consldtl‘bd as shcwn in sheet I\o. :
Al m««n?b DU '.f o ‘

Ay sl k mbore fcr tha fo]lowmw
4 ?I dcudei on thﬂ 1'0!1:.«& m:u? 2d 0. 1 oat* b, ;

44 The route marked 'I\o 1 i3 mtorrethor the Lo
< Ressons fo. sd{,c,,,,.,\ rord *ﬂonrr which the piping éﬁi L
fo““e' ' . -this is a gremt destderatum. - %

Flearde ”}m(,. I tlunk

Works of the Madras Railway, v here there are ai

¢ the water; and the Com: any itself I t1
{iqily u;hehrozte ai'm&u all ta,nkfizhxonw}l whxch plpmf\' could not be laid in the
:,Wet Season.: It moﬂs pws.smcr near hovses or throufm any pmperty whxch might
¢ myned in kx}mrr the § pipma, and it, as far as possible, avoids topes through
v;hxch it is costly ¢o lay- mpm and which might probably injure “Lhe pxpos i future
Jor rerider it diﬂimﬂt to get at them in cdse it were required to do so. - It was im

r’“{i Bo gl‘id t6.take advantage

, near the, Perambore
. amber of ‘people who will |

) §po<mble withou! idcreasing the length of the piping considerably to avoid these |

tcpes altooéther* The routc also passes n‘car me Lumtzc Asylum which may also

se ?rowd ad =

E
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done &’

50. In the first place we should requiie frop
\ , 1.
“ Giving reswens fer s lake; 1fralsed high mowm we rnt"mt reduce

Nl bu.:t aned _,1_
atove, ne

fore the-cost of the Main to Madras below. what it is in thé
beme I propose.t But this advantage is more than counterbalanced by this, that
A 258 atb. Madras we have 5 mmmnsmtmn reseryoir at a high elevation,

W e'mmes of Qoulile the power we would otherwise need, and still

we must
a compensating
*caervow ata lm" levei f‘rom which fh“xv would pump, so as to allow of filtration

p: Jceodmn- régularly, :md we must. algo have engines at the Tled H;}Nw and that of

’ j“}”‘ hﬁﬁb I{Ab POWC* ‘ﬂle OﬂZJ Cn'ﬂhe 1n ﬁhe ucheme T am PI'OPO"ID‘Y Tn-

o deedit] 161:“ o TR e 5t of eoustruction will be more, if

' laterite! ‘ 3 ’ pant uzviny the water filtered near Madras,
cand az } 4 igon

v fI‘O‘uD.Lm obgcetxonabk. There is no

around
this Is below m:mv ‘parts of the town,

higher tL.,

51, This TL 2 point previously dec:crzbed and at a distance of
C (ST n top of the inner 10}?: of the bund.  Itis not
quite av. asb level of the bed of the tank, but a small
Channel will be consi;mcted as 8 vi, 30 thot water can be obtained down fo the
Wl depth quuzred The loWust h,vd from which I propose to draw off is 29,09,
@ tpwer I propose to found at aleval-of 14.00 on concrete made of "\Iorn-an s

anent which could be Jox rered throu"h water if necess: ary, hould a dlﬁ’iculty be

'I‘ositioﬂ ;md, fevels, |

. .
¥ See nmate by Sccrotary to Government Deartment Pollic Works Trix ':mnn : -

T 16 would pot requirs {o be ralsed quite to 1he Yevel of the proposcd Glter lm.’

to do tnis as the pize of the
Maio in the reheme veapeeed 35 ingreazed on account of the yrgbor 1ot bei

0g drawn regul arky dsy, apd in ks alterna.
tm: propesal, the compensatory reservoir would be i i Madras

P
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. cagtings wiil be fixed -
St . <he'tower I propose to bein brickwork

o owad Celyent, A
GULVERT. . -
. . ) 3 I P N ‘
L : . E . . o . . ' ) ) )
w . I2. Thave shewn a culvert for conveying the pumping main from the ‘tower

, throurrh the embaanent, and this has on entrance placed as

- Culvert shewn on plaus.
e . Qhewn bevond the outer fave 01 the b mu. - -

wall as far as T am aware, and th‘” may-be a reason agai
.{I however record such for considemtxon.

nahve propo@ah

GAEG‘”JAY o o

Thn Ganaway consxsta of t’ﬁvo L»tt}ce mrder‘,, thelr top and botton
o - fnrr’eﬂ of T irons and thelr brqcmws of fatir~

a

f‘*lppw*eﬂ vooede oM

R

<1

: _Cgﬁ; “aetion

-
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J

I have shewn tnxs in dwmence fs the Tiews of *he Chief Engineer for

, C:;xlvartmav Pq.s,},ly net - Irrmatmn,ﬁut X beis wto submit for eos -~ Wuether zuch

jberaied T is needed, an dwbet}*cr large amout "dle round the
APIPP and two or three collars of bifd worL at intervals w vent any fow ’

of water from the tank throun’h d:e“bund The pre qcm t. 3 na clay puddh

11,'

5 ban&rnﬂin-
"c,h of 33 La*t 1

55

- tO'V’ X
PO/:L‘
“ R
f we, uml . N TE0: B
¥ » b L.
gﬁ?[hawe made i omidk as | do not con
i s .
/ Foundatione ubnsafe a% nnn}f‘f.i\,i 3‘7 behind the L'“’*’\
1- ¥ A
back of bund. probability be very soft and after ...

I e

1 am led to believe that there is a leakage throug‘a from: the tank u,. ..

bund The foundations for the Hngined and pumps af this site would be 1
: expensive, and as the ground is also liable to flooding, they would require to be

. raised considerably above ifs level. Therc is azain Lhe risk
FProbable injury to Bund. . . . . LT
. that the operations in exen ation might tend to ereabe a rush
of water throuoh the hund and the continy L} vi matm of large pumping Engines

afety.. - O*‘ _*he plan .} have marked two

vould not I.think he favorable fo 3
b -
T

sites, Noz, 1 and o wiive [ think th e kzvvoz bty placed.
50, 1 ar sently za:qumn.tetifwz ‘b the eonstruction of the foree p pumps

nsed oo waker works to stat
2 thai at Whut er e

o prnp from that bv(,l whether the tank be at a higher level

1
the fumm'mw nositively, but 1
Force pumyps o & s

vel they are placed they will require

Atmospleric Pumpa

or not: with however sn atmespheric pump, we ceaw always draw safely 20 feet
L K - H t 3 ) 3

and on thi‘s account I prefer site No. 2 which is at a higher level], buz‘:ause we would
be able with an atmespheric and foree purap to take the foll advantage of the level

N

of waler in the Lake and only have to denw from that level. Thus suppose
if

the inlet waive of the pump were at = level of 42.00, if the tank were at

42,00 we should only have to foree frou: 42.00 wup to the level of the filters
and ab most only have to draw between 42.60 and at whatever level the tank

stood, If this same advantage to be gained by a force pump, then there



¢ in site No, 2, ccpt DO‘hﬁpS that is on more accessible ground,
“zble to floods as

)

;, _T\?on o Thele 18; h owever, .an objection
Sloand it .is this ;{A‘ﬁuqt dnm atmosn}?cuc'zﬂy through
Pt ’ e ” S 3 .

. : e mmd o*mmu]iy be
L so;or what it

it would
hjec- .

4

2y

L .40, 000 callons per L“

62 The :Pd“*ér required for this 1 1s found vy the following ca

- ‘gallons, Ibs. o ‘ o :
Sy oo . 6,000,000, x10x 50 fent : :
Caleulations for Engines, .~ = L "s3 "
o l - ‘. . - . i ‘ . hrs mln = wy 64‘ H,. P‘
P '%& C 0 33000°'x 24 x 60 , "
this, however, is only %e nominal H, P, reqmred Itis necessary toiave reserve

-, power in case of aceident
. powerin ease of accident, and T themfme propose three Engines, any two of which

o can do the work, £0 tum ve: reguuc thrue hnarmos eaCﬂ H

v

?53. For Enmnes of ﬂll‘: H : P (nunurm

nominal.

[4

- ; : ) ﬂbout 4 of arca for each H.
“Acusl H. P, requied, » 18 allow ed by ths, makers, awﬁ Tie steam at 30 lbs.
N Pressure over six inches, and the spe 1 200 feet
. a minute, we have the actual L. P: , for which amount w 'y oVIZ,
. T " .
H P inch, ibs. foet, : o

52 x.7 X 80x 200 !
35,000 T o= 41 H. P oactuagl

Loa

TThisi ‘hc, amount for which T h
H P each) We have alres ady

fore the *dlameter = ,ﬁ;ﬂ
¥ .:Sv = 17 mnches,

ave &HO'\V(}d i the estimato {‘ Ineines of 41
oy

seen that the ares of the whl ors Is 2‘24 there-

’ Si!&ke of Enri 64 '} oot v . :
giae. . The strokeis usually twice the diameter this oives
= 2.83 fe et, 3

' This brings ug to the caleulations for the

* Bigegp size of the pumps,
' Pposed thay ‘hﬂ amount will also cover Whe txiry be

ad due to friction in the Pumping main,

Do Tawed i g levci of 20 feeb to a

AY

- PUMPS:

Le there he 3 puW “ihe wo

Ko, ot pumi‘»ﬂ: o

same <

"'r'-“"

P

. m&in. ke xsiS _L.Aﬂ;u. Q. ey (75 IV 3 T

w-««;

T wof thﬂ
foundutxons leads to econohby s Jhem, buat a1%0 5,

I allowing of the reduction of the size of the Engine ﬂfmsc\
A simila¥ plan has been adupted ab the Eascbourne Water Works v«xth siccess
The air vesscls should be of abount 38 cubmf;et in capacity. ‘

>

Economy ia foundations,

~

67. The cost of put.ping Engines varies very comsiderably. The cost of the

(st of Vngine—Cost ot Bongines ab Cork Water Works {Sir J. Besson) was £55 per
other place. H. T. and at the London Sewage Vorks the Engines we
estimated at £70 per H. T. Both the above in oluded Engine and Boiler houses;
‘Chimneys, &¢. The Board of Health-have ¢ dc;ﬁ a standard of £50 per IL. P. and
M=, NE;HLLE in hiz work on Hydraulics c»avs that the cost per H. P. will vary from
£50to £100. 1 have taken the rr\trem“ ﬂmlt} :mJ put the cost per 7. P. nominal
at Rupem 1,200 Jm; :inis for contingene ios and carriags, exahr?ngc, &e. this amc?nn \
will T think cover all § probals expenses, and I include the Engine Touse and Build- -
"ings in this sum.

PUMPING AL

63. I prmmge that the pumping Main be 18" in diameter. - The amount of
water raised per minute by the Engines is 666 cubic feet and
thib v'ou‘ld ef‘ll’ll a2 VCIO(’I\y thrgu(rh one - P]p{‘ 0{6 D fﬁeu Gl'
second which is not oxcessive. This main should be {urnished with two or three in-

Size of Puraping Main,

. termediate slop valves to prevent the water returning in case of accident and a

loaded blow off valve will also be nccessary for cach pump.
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FIL ER B"DS AND SETTLING TANKS

‘59‘ ffﬁese az;e fully detalle&

I T . ,-«‘ B he L
: A “ sheet,s Nf 7. Ry ‘d.- o
“mwings. - -

attached to thls report, see
$h deswmnn them, economy
'fv; yumod Ly the plan
“#le en ground

34—

“eservolr
4 4 : not

-
(43
104

. o ~ : .+ er

23

: S .( b 000

0

: : A ‘ .« belng
F4 ' T . + SO o

g . . T ¢ ~*¢ thivefore -
salable ' . vhes \34 2 ;

. ¢ cubicfoet  gablY o R
45, 600 x § x 6 = 2,160,000 = 15,500,000, 7% .
"T!m_ of Wiling snd mPt “ . As however one tank will always be out of we duior th pur-‘
imgtanks. .~ -5 pose of dleaning, we can only caleulate on 11,250,000 gallons
as each“tank hold‘s 2% mﬂhon orallons, it will take 9 hours to empty itself—
so that it wﬂl taku 45 hours to epty the five tanks as howaver it will

fﬁ also take 9 hours to fill eachof them, we must deduct this smount and

Mthus the water will be allowed 56 houlé for sct tling, when. only five tanks
are in use; but 45 hours when all the six ‘are-in use. . This time I think will be
_sufficient for whatever state” in" wlncn thcs Rcd Tills Tank may be. “When the
tanks require to be cleaned the rcmammﬂ W'mr m ,ihem W ﬂl bL let off by a drain
~which is sunk below the level of the tanL and towards. v*lnch the beds of the
tanks slope. The drain is on a gradlenb of. 1in 500. Thebudsef the tanksbeing
a smooth surface, they will be readily cleaned, first by washmrf them with remaining
- water 12” deep, and by then attaching a hose to the supply pipe of the tank. These
drains will be led into tanks whir‘h are around the base of the hill-—the water may
- therefore be made available fov nrigation or other purpo\es to a small exten‘b
These drains will be partly tile drains, and partly open cuts or Lhannels

|  FILTER BEDS.

71. * There are five filter beds, one of which will always be out of use for cleans-
ing purposes. They have each an area of 2,336 square yards, _
or with 4 filters 9,344 square yards. The rate of filtration will

be 642 gals, per square yard in 24 hours—which this gives 6,000,000 wﬁmh ig

.

+ Rate cf Gltration, .

. o 3 will be.

R

§ el

t

the quantity required. This would be about 5.1

Rate of Thawes.Cem- filtration fo be cfﬁc*en% sr\ou

s + This “.,L« n
following t';bk thi 5it *,“ : ’
filter b«,dq .

it

Diéstribution: how effevs

VoW, mm fead vo s
' . )
enter the filter nnc N

‘~:

mo valves “"»pla

% Fad “t the various volkutu.fr we
AP

v RS TR - e :
o S Alter bmq a¢ designed shew three feet of water 3.230}“’ thﬂ ﬁlﬂ,rmg
Filtering, Media, q.‘ D“de,, YL aTe—— N : o . )

2 feet fine sana.

1 foot t sand size of shot.

1 foot gravel size of walnuts
%

i ’nougmve] arge simeX

he lower layer are the drains 67 and 97 in breadth according

to their. pomtign in the filter bed. I propose that they be of

Draing for ¢

n
away Bltered water RS S

W 44 brick walls and flat tiles laid over them, The bricks

“will be penuuu s also the hormcntal {I{SMQU‘S{, it iz probable can be
& - .
~made in thi couniry: K

-similar to that uzJ.]
" or Portland cemes ..

/

available methods of forming the sides and (oors of the
Stuing tanks an

4 filter beds. They are—Ist of Brickwork

d in Chunara and peinted with Cement, and 2nd Laterite
o tHr I O Hills Tank Bund and plastered with AMorgan's

fioors of Filier Beda, ~ .

~
wh
EA
Y

e

L

" T'have estimated for ezccuting the worke "1 either way-—in
either case I propose to lay the IARONTY on puddic one foot i <

P .

® The s'xpp‘tr of filtering material in an important point. Sand can be bad best Y fancy fremtbhe Cortillisr Riven
Bmall gravel may be got at the Red _. i, their upper strala are composed of it 1t would hawever require ¢xten.
eive washing. Larger gravel might probabiy be had from the Cortiliiar, Lat there can be Jisle difionlty in procur.
ipg thin, ‘The lower layers of the filter beds seldomw if ever acquire remewsl,
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'-=;77.;‘:_'-‘After filtration tne Watcr is carried by drains and pipes into the main |
© Collection of Fismz . cOlle ctmc- wcll—a—the pipes {rem No 1-and 2 filter will he
Water, - carried under ‘i’%e" No. 3. ar*d tm) plpo ‘brought to the same
at the Well as *be’r % I‘rom thls collecting
-, he water ‘ '-3*-, e
When -« - A0 Re e filter in
g

P S , . valve
lves

£ T ‘ ‘ - IS

ster -

g E T yould w0t

. e s toallow

&t . e

s - B g A e »,»} qu'\nmty of
“ R | v o o4 Hours s 1‘,000 200 gals. Of this,
. s drawn off in 6 hours, but as the filters only
pas\, i, 000 000’ gars” in thds tmﬁe we require to make uP {or this difference of rate
-, in rece lPt and ‘mppl‘f It is also necessary to keep alvzays a head of water above
" the pme. L have al'm A for a reservoir able to contain 2,000,¢ J0 gals. if necessary,
but; ex:capt in e“CeP*JthJ«1 Cll‘cum%wc*cs all this quantity would not be nceded. The
= ~fc=llow ch*s apprommatel" the varying rate at which “‘mter is t'xLen in Madras.

‘ Gallops. - '
: i M, AE Tet 1,500,600 be the amount in L\nL at 6 A A
< { FJtercd fkom 6 to 9 7aO GO0 4 ‘
3 hoursd " 9950000 ‘ o )
20U Drawn from 6 60 Qeennnnnnnn I,§6:Q,000= . ]

¢

. -A M PM. - 750,000 This Wi_ﬂ bethe amount in tank 9 AM.
Filtered . 9 to- 3 , '1‘51)0. 000 -

N

6 h ;4 PM. PAL N 2200000
OU23 Drawn 9 to 3............:\1000 000

A, : N 3 - ‘>1,2-50,000 do. do. at 3 p.a
( Filtered 8 to 6............ 1,750,000

’ 3 h ‘ ~ 2,000,000
© 9 0oursY Drawn 310 6uueereerees. 1,500,000 .
500,000 do. - do. =t 6 P

_ M AN
Filtered 6to 6...cceevnee. 5,000,000

[

3,500,000

12 hours”} Prawn 640 Guvvveereeres 2,000,000

et Ao iy P ——_— o
_Totat 21 houra, ' 1,500,000 do. do. at 6 AM.

.. ltwillbe obaerved tha.f; half the quantity is drawn 6 hours, viz., fwm 6todanm
and 3t0 6 p, 38

s * able .
C e e
K J)‘( N . 1117:‘ -

Hiis a large box towwed ui WAl JRor

, ' 17

[

:;, ’ - ‘ L\ § i . \L /
- of 1he wate
000 'Y{Ll‘On:a and ths o1 wa
v1 "tIlL stay d 8 50 O o - T . PR
The lowest at which the ¢ 000 oallons i 10 foet hore i wRt be le
o} 1143 2,000,000 gal 18 5. oeh ” ; S
when, the fank ho flt Ihmq TaiFer ‘mpre (3&7 bank.
01 foet in e ok, or perhaps. ratder Do
than 24 feet in Ui 7wk, © e Sgaw 7 pqe AR L0001
¥ ‘ T

sloping sides. ~As aceigned, =

SLxea A,

settling tanks

“when the ¢ )

“me Lo

S 1
B 2

they arc

gj. : j‘lt REEN )

g
R
The upper floor is formed of, P et

B Lol Banale, vo

be cleaned is laid ; betweu‘ b5 AGuss the wa ater 15 ad h ted at>some pressure from
the pumping Main. It erlers botween {the iloors .'md passing up through the

sand which is being vz«mrouslv stirred by mea vu:h peealiar spades, carries off

any eart Ly substance witd, t . The box is divided into three tubs, so that a large

or small quantity can nbe wasced. Two of these boxes are shewn on the gencral
.plan of the filter ads, &e. and have attached sheds for storing sand cleaned and zizmh
not so. . ‘

. or i

PTPES VALV"S, se.
82. On the pumping main rmcmnw the main valve house, 1t is divided into

three hranchoes to the three pairs of ta nks, andin this }muse ave the valves for cutting

_off the supply of water trom any pair of fanks. On approaching the settling tanks,

cach branch is again divided into two, with valves'lo cach tank. From ile ?alv
house just referred to, there will be an electric communication with the Fngine
House regulating the supply from the pumps to the settling tanks, or a seli*acting

" communication could be made by allowing the water when it gets high cnough

in the tanks to run back through a small pipe to the Engine Flouse and blow a

~whistle. This valve housc should be erected with an upper story so as to allow

of the levels of the water in the filter beds and tanks being carefully watched.
The next most important valves are these at the main collecting well, (see draw-
ing No. ~sheet /V=/# ), there will also be a valve on the Main from the

Reservoir to the Town and valves will also be placed on the other pipes where
Decessary,
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. MAIN FROM RESERVOIR TO HéDT{AS

83, The size of the Main dopendg on the qus.ntnty to be supplied, the rate at

,_i,_,g,g,,-:min 2o “ﬁzlr‘h it nust be _supplied and the head ‘of water obtainable.—
R , T e tor ke mpliad s 6 ;000,000 gallons per day,
he de lemd Wi 11 exceed this,

'nnt‘ty it mmt be abfv‘ ) .
U _ - erof tl"* pipe-for the

. o Jdomand so
) ~day— -
-
Jo,
F oo i -
> S ae est level -
4 w ' .
DT - . s e Bo The pomt
’ £ Y
':'szhx'?cb s , s . cabai 00 ard this gives
: ; 2 aver mr":)O feet hoad,  The 42 inch main -

32 feet 5 <
'towards bl vwn ia abou..
Th}s will not h(m cvez‘ NSO,

-1 hme c*tluulfx,ted the dmmeter of the main by. the two following for-

vn} ; at some points the branches are higher.

\itent influence the calculation for the main,

Tl (,

mula wh}ch gwe the results cse{; against them— -
inches.

. ) ) 7 % Beardmore’s which gives the dlamntw as 3440
4 Hawkesley’s do do as 3733
e N A { £ di 6 inch ni er sauie
By NevirLe's tables the veloeity- of discharge from a 36 inch- pipe under san
e 22.2 (,u‘x)u, fect pm minute

s

conditions is 38.8 inches per second, and this would Pw
which is the amount we require. R '

85. In Calcutta Jm sizo | Of the mp? ‘was debermined by Hawkeslew's for-

. mula and: ca}cuhtbd to supply 6,150,000 gallons per diem at

Grlentts Mf - © an average uto (th(, COIPEns 2ting resevoir is in this casc ab
experinients made in 1870, 1t was | found that

_ end of the main next Caleutta), but by
se of 30 per cent. 1 think

‘the actual dlsch'u‘frf* was at least 8 million gallons an mere
4 ¥ \:
T am therefore warranted in estimating for a 36 inch main 'md this 18 v»l}at I have

done. -
86. The present main 4‘?"’) is of course In
head (23 feet Iess); but as this head is obtainedonly half a mile
Present Madras Main, . ) that ount
- : distant from the point of junction, the pipe is on that acc

o : : 5/ 6 o 1
’ * Beardmore's formulais D = 233 Vl x ¢ in which, D = diameter in fect Z and IL the length of pipes
R

and head in feet 2nd ¢ the quantity to be dizcharged in eubic feet per second.

5
% v g—r in which

* leng*™ of pipe in yarde, and A the keight in feet snd D the diameter of the pipe in inches.

T Hawkesley’s formula isD =

rgor than this, because it has less

g = Fo. of gallons to be discharged per bour, :tue -

\)

less in diameter than it would be Werei this head obtaincd"at ReduHiHS\‘f‘Qﬁf» _‘

R

19

.

similar distance away. e i
87. I think 1t will be- cmcwent to, rmﬂace {ho p art of this  main bst*vem
o p1 pe% sm Led

the point of JHnCtIOH /’ mm\omv
the consumptlon of / bptwgeh
mctlon ﬂf the: “ . . ‘7‘31;.«?‘
‘)V(“ ?
’ hore‘m
E betwew

cannot be
way to Mads

not ‘Lt pres *,J .
8. lhu nmu. Lo

) R C o T g
Vaiven, &, for My, hich-would a:‘iuse on anv Jiix
great increasc in’the vel(\ﬂt\r uf flow. -
L ;
be needed  and a few stop valves fh« ald be provided to divide the main into short

districts to cnable it to be 1eadﬂ - ired if need be

. "I have nowdv.gulbcd tho \\01‘Ls which I’ 1)}opo~€: I' think fully enough
" to bhew their main points, and to enavle it to be said whether they can be
executed for he amount set down in the estimate, » '
0 Thare ja WETOT a1ic int .
- 90. There is however another point to be referred to, and that is the con-

i Storage Reservoir struction of a storage reservoir in the old Lunatic Asylun
. compound, the cost of w1 iich I have not included in the schente.

. Tlhe level of the ground is about 12.00 and-its area iz about 11} acres. The ‘
highest points which we need to supply are at adevel of 20-00. Ig is therefore
evident that any reservoir must be above the level of the ground. I propose thét
if it 15 thought, al»olumlv necessary to have a storage reservoir, to construct it so
that its highe bwater level may be 10 feet above ground level, or a level of 2 2.00 ;
if the reservoir were made of an area equal to about 884,000 square feet for which
phura 1s an ample space, the reservoir would hold four. dave supply, and thisis a

‘Tnuch greater time than the main if properly laid would c:vcr tALe to repair. Two
days might be taken as the extent 1 thin ik, aud if g0, the reservoir would only fall
-\) feet and be at alovel of 17.00 which would still supply Bluck Town. and othe; low
parts of the town®™ in which are the greater parts of the population.  The cost of
such a reservoir of masonry may be approximately stated at Rls. 2,00,000, and 1£
‘covered as it should be, it would cost considerably more, It would be unsafe I
thmk to put a earthen revetted embankment so near the town

»

-3y
T L i

I ih'y plan Jdopt T
is alopled e pipes over the I : 2
stead of over tac Lridge as they will be too hx';h Iv:vl‘zilsr::tlu(:r;z:t?;gung':{:dl Bridges mast be veaid under he c‘ml =

-~

.
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. ‘91, I think it necessary to mstitute

- ﬂompdrlmn between the arcas of the
Comperizor v i i ¢ v -
Comparison between this WOTks aHov. red in mm cheme for settling and filtration—and

shewme and Calcutta.
S thos(1 it Caleutta .md it 1.3 as follows : —

Sr:.hc ) f’or *hdr'm

Loan

B N ;ll(r .

(\’ N

;P Up(‘"

ﬂ\’ i - » G mﬂhon

’1&&‘0} *n,g m . N 3 ns (lc'mn'

hT\K anlw : Lo - the v .y mﬁ:i’f nt quality
of Watc. Tih‘ tmn‘f o R mus .,;ngmo. T havedlready shewn:
ﬂnt the area .. chave g, ;_ié 2, *sufhd m, and Caleutta can be no cuide in -
thls respect. e

. hd 1
93, To mv* ho‘vmer Ot.lcl‘ endence. Take the five “Thames Companics

viz., The West ,‘\hddkswx e rand Junction ; Southwark and Vauxhall ; Lambeth

and, Chelsea. The average arca allowed by these Companies f-¢ subsiding reservoirs
is 4.22 square yards and for filiers 2.34 square yards per 1000 gallons in 24 hours,
this for the scheme under consideration would be

8q. yds. 8q. feet.

— 29
Sottling Tanks 6_)990%?%&‘: = 25,320 = 297,880
Tilter Beds G_Qfl(; ‘g“’% X 234 14010 = 126,360

94. It will be scen that the Cthutta area is greatly in excess in both cases.

The settling tanks<I- propose arc slightly larger in propor.
tion while the filter beds are slightly less—it will, however, T
think be admitted that T1 hames Water is never so clear as water from the Red
. Hills Lake taken from near the surface. ‘

Calentia in Excess,

. ESTIMATE.

. 95. In making the estimate I have not gone fully into detail, only suffi-
ciently so to ﬂeﬁ at a close approximation to the cost. I have allowed ample rates,
and having been gmde-d by prices lately paid in the district.

? The depilis in this acheme and at Calcuits are the same,

T See Jackson or Calcutta Water Works,

‘@,fl:haf !
- ) . " the

u_alil't ',

: 21 \
96. The following is my Estimatc . the WOrLs such as I hzwc det;axled
in the foregoing reports and on the draw.' . rached —_
P APTI(;UI;AIXS:' . » ,l{f of ?)rwk"“ar-L If of Lianterite
v A lpd e
Tdr;.« R
Valve Hn. . et
Offices, thfq ST s “;..";ff
Gateway : G ' ‘
Sand wa%hmw Ba xes, "’) &e., moin(hrw i_tpn“t v
Draing, Pipe and Tile, &e ... . s e
628 miles of 36" Main to Madras, nclumn, } eyl ing
earting an average of 8'miles ... el
Stop, qeh«wctm,_, (,nd Air Valves, on do ‘e
Valves, Piping, Bxanchu; Junctions, &e., and ’\L,,c mm"v at
Filters ...

ol esrors

Total... 5 0
| o% |0 vudus 00

Add for contingencies, &c,, 10 per eent...

Grand Total... ¢ q,)i ﬂ Hi ]0 6, 1Sm ol e

p_‘
O

The above estimate shews the cost of the several Works in Brickwork and in

Laterite. The tower which I have shewn to he of Brickwork in each estimate might
perhaps be also of laterite, but T fear that the latter material is too porus to make
satisfactory work in the tower: The difference of the cost of Laterite and Brick-
work is very great. I have estimated that good Brickwork can be done at Rs. 12
per cubic yard, which is a moderate allowance. Laterite Pitching which I propose
should be used in settling tanks and filter is said to have cost at Red Hills Tank
Annas 8 per cubic yard. I am unable to see how it can have been done for this
amount. The price I have estimated these works at is Rs. 4 per cubic yard, and this
includes plastering with Moncan’s cement :—and T think there is little doubt that the
work can be executed for this amount. It may then be safely considercd that the
cost of these works will not exceed 104 Lacs—were they to be carried out in full.

97. The consumption in Madras at present however is onl;y 7% gallons per
Prescnt consamptionin hcad instead of 15 gallons for which these works are designed.
fadras, e .
Hudrss, Thercfore the full Engine power would not be at first required.
As the three Engines cstimated for can do one and a half times the work, one Engine

will do half the work, and if two Engincs are ordered at present we have one for

the contingency of the other breaking down. We may then deduct the cost of one
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~Enmne l"ss the cost of Blll]dlnﬂ’s say this is Rupees 1 000 per H. P. nominal and
SR ~ . H.P) Rs. Rs
«IS\ decreases the estlmate by 32 X l OOO 2,000.
Agam tho filter beds will be more thau“suﬂ‘lcxent and we may do without
these and omne. p:ur of' tanks, - 77, w vould he about Js. 1,15,000, so that
N .
the amount . . ursi, expended wonld not be- ‘more than

fs(‘,. : X. ‘n’@e? ,

7e the rates a,t ‘which I'have“ésti"m “arious.
N « “ve shew whether the estxm. 5 be-

Tich p the

. ria] -

auy’s Whe :xed to

o 7 3 for's some c1st. 1 also to »
L ,u‘ »'..,.». A
Red ~ 2 6 LOSU uf can,ao'e, = ukd result.
. | ‘4__““.{ : ‘A o i \.
d. ‘ ,
101 T VR dnce Wlh depend gremtl} on the cost of coal which

I have put dow at Rs. 25 per. ton dohvered at the Red Hxlls The monthly ceat
: would probably be as follows —~ E 5.

. : ' : 5 Rs i
{ ‘ Supeiintendent at Rs. 250 ... L i 220 v

Drivers at Rs. 60 - ... 180

. Firemen at Rs. 20 ' 60

. “Tons Coal (4} Ibs. per actual H. P (8”) per hour at me .. 25800

- Cooli¢s at Rs. 6 ... et 72
Turncocks Rs. 20 . e 200
Sand for filters and cleanmrv* cer e . 550
Oil contingencies, &e. , 300

[rs——

Total... 4,412

 Thisis equal to Rs. 53,044 perannum.  As before shewn the present consump-

tion is only 74 gallens mstead of 15 gallons per head per diem, and the above is
for pumping the whole 15 gallons. The ecost for the 7% gallons per head per diem
‘Would amount to not more than 30,000 or 36,000 per annum, and this latter
amount capitalized at 3 per cent. = Es. 720,000, If we add thic amount to the
estimate of 9,00,000. it gives us Rupees 9,7 {20,000 which will be thc first total cost.

’ 19
1092, In concludmor this report, I wish to remark that it includes with the

:;,t;omf)an)ﬁnw plans, sections, &c., all the information desircd by Government. If
theesc llllnate be adopted and the deswn for the Tower Culvert &c., be approved of by
1ef Engineer for Irrigation these works may be started at once as pointed

The clea; .
o beut s ar 5:&2‘1&” of fiters has been taken st Rs. 2.5 0*!1' wmillion gallone £ltered in 24 hours. ‘o Enpgland it ¢

23

't

- . - . ey 3. ~ dav now 105t
out by Colonel Morums in G. O. under refurenug I’robafk)ly‘gvgf}j d_, ow.]

will increase thelr ¢ &)t

105, 1 l,:mnot venture to hope that Government will acccpt the whu,;e sch
vice, buti venture to. atak

. 1
- ag proposed 1 jy me without fmt her pwfcnmoml.f* . 4
SR mopma]s that they: L

.- ag
~unless some practieal ob.;ectxons e G A
’mfﬂdem T ome “onsa?t}r I

subz 1\1%»& on any doubmu‘ een
¢ he:

. N 1 P TY.’ ('
gineer ?;f emmenfc » BT ne(“*s*"j

oM.

‘:’

cost, |
contmccor, au& uf this } h'xve he ad SOIL oo
i thdt His Grac c “the mvm\

reeCun

' ’rc,mcvtiu;'v L
‘ s
views as to the nlamnw /\f ‘Hlb w:n

the' Lwds 02" a srackor

., muv b"‘ erifi”
oot ; Lhieir prepﬂr“mcn,

gt

1 beg that ‘wv nmxzvm in tms ¥ pu;r, m

I h:)VB had httk or no pE
dum s to spend as &hoxt a time.

106.
cized as leniently aspos ssible,

and 1t was nec cssarw for me on acnount of othe:

®on thic work as possible.
I lm.xc tha honm to be,

o rm' 7
" Your most obtdxcnﬁ Servant,

J. A JONES A_ssoc Ins*r L
- TN SRR l;wcutm* Fngineer,
el . o M‘Ld?'ao ﬁfwnczpal Commission.

M2l June 1877,

< ¥
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APPENDIX No. L

Table Bhewing rates used to formm Estimate.

. . Rarss.

articuls A | P
Puarticulara Rs. | A | P

¢ yard 20 01 0

e

]

Brickwork par ... ... ver e Cub

Faterite. built in Chunam and plastered withy
!"

Y S Ty v
atorgans cement...
o aa e :
Clay Poddling " 0: 8

a6 Diping delivered in Madras ... Toun 804 0

Laying Go per L. vy Ringal yard, 3. 8

itue delivered in Madrns L., Tou L 80

daying do oc.: Lineal yard. 2112

|

(Carlage of Piping per ... i Ton mile. | ©

-
R - - T~ - P

Cubic yard. G

~

|
Mxeavation at site of Tilters &e. ...
i
|

- &R - 2 N s ‘o 1. ., ¢
sat of Valves, Bends, Sluices, Lo taken ot same

e e Bt .

[ rates as Madras W. W contract, | :




APPENDIX IL

The following Statement shews the cost of «“Gravitation and Pumping” works construet.

ed in England for a supply of 20 gallons per head per day.—

}‘\T ) il iClost for o sup-
: P Maximum'daily: e of 90 rn
Town, . Population. aximum GayE - otal Cost, ply of 20 gal-
BUPPY- ‘ Ions por head
o per diem,
' ! Gallons £ %
3
Gosporb 22,000 | 222,000 121,000 175
Hartlepool 30,000 S 2000000 75,000 s
Kendol 13,000 00,000 13,300 103
Liverpool . 6,20,000 16,500,000 2,006,000 | 249
The Potteries 309,000 8,000,000 915,157 143
Merthyr 53,000 1,500,000 . 84,500 112
Newport 30,000 15,000,000 52,000 007

The eost of the scheme now proposed for Madras is,say Rs. 10,50,000 soy

It bas cost already L. ... Rs.12.80,000
A £
This amount for a population of 400,000~ 008 for 15 gallons per head or say
for 20 gallons 077
The averaze of the above bowns s for 20 gallons per hiead,

The cost of Calentta Works was
E£5T0,506 for 429,585 people = per head. .. £ 1.35 for 15 gallons nearly
‘ ' (say) 1.77 for 20 gallons per head.

Tt will be noted thercefore that Madras aven after this scheme has been carried
out will be supplicd with water at almost half the rate of the English towns noted
and at considerably less than hall what the Caleutta works cost.

J. AL d.
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APPENDIX IIL
/
"\frz'tmnrmmi on a method of supp"yma Madras direct through a pipe without

pumping, and by which the water may be able to be drawn when the
we ' Pe stands at any level—

€

T.—The vottom of Red Hills Lake at lowest point is 20°00.

11.—7he fall between this level and the point at which the main is joined in the
scheme to which tlis memorandum is attached is 20 feet.

- AI1.--If a continuous pipe be laid to deliver water while the Lake is at any
level not Jower thon 22:00, no part of the pipe can be above this level,
and none of it should be higher than the line of vertical declevity.

IV.—The distance from the centre of the Red Hills Lake to the point previoys-
ly described is about 40,820 feet—on & line of country near the present
chzmnel, but slightly lower than the level of its bed.

V.—The average depth of cutting required to lay this piping as a,bove described
would be 12 feet.

VI~—The means I would provide for drawing off the water would be as
- follows— N

t. An Iron Cylinder 8 or 10 feet in dinmeter, which would be sunk, say 10
feet below the bottom of the Lake, and extend to about G feet above Full TanL
fevel.  The total length of this Cylinder would be 42 feet

2. The Cylinder would be prowded with valves at various depths below the
Fuall Tank level.

3. The part of the Cylinder below the bottom of the Tank would be
excavated and filled with conerete,

4. 'The main to Madras would enter through the side of the Cylinder, and
be turned up through the concrete to the level of the bottom of the tank,

~

5. There would also be a valve on the main inside the Cylinder.

6. The Cylinder would be approached by a boat from the banks of the tank,

Lod

7. The main must be able to supply at least G,OO\0,000 gallons per day, but
as half of this is drawn off in 6 hours, the main should be large enough to supply

2,000,000 gallovs per day, and should be able to do this when the tank is as low
as (say) 22°00.

N

8. The diamcter of such a main would be 44 inches,

9. At times when the tank is at a higher level than (22°00) the guantity
able to be delivered through such a main would be much increased.

10. The cost of such a scheme as the above is detailed below.



TS

- advantages éver present armnfremonts would be thai weter

. txme

: .,h £ Y ) ’ » g
ia bﬁ'«k tow Sownr as fb‘” compased "f fron’ E

- to i*ay the ;n ping along the Channel leading to the Soorapadu Sluic .

5§

I have s fsc shewn in a tsble what a 44 inch and 36 inch rn.vmeztfq
main wou?d sapply at varying levels in of the tank, and the cost of a scheme with s
”36 inch main.

-
“ee

12, In sta rting from the tank it would perhaps be the least exr-msive muthod
; !

w ‘. |

» 13, The iron Cyunder would be float ted out by means of pontoz;m only so
rﬂucﬁ of it being put tofether at first as would enable it to be lowar:

. beﬁom of the lake without its higher end being covered.® : ‘

>

Adha

38 inch main

< 14 The following are estimates.for the ahove scheme wit ha 44 inches and o
= )
I

i 44 inch Main. | 36 inch Mein.

rad to ‘.he).

tically increase the he

i mH the head in Mad

,Y ./"’;u,,,” «

. o Ay 7 ek |
- (’y}inderuand Tower in Tank . 3,9001 3,000 3eco |
Erecting ... do "0003 2000 2Zooa |
Machinery in do ... .. " 000; 2000) " 2e00 |
Cost of Main Lineal yards 13, bOGx vee L 61 ‘i"O Q 871440 (454000 |
szmg do .f; : 68,0301 37,416} 30006 |
Execavation . . ‘i‘; ... 86284 3L750| 2é000|
Cartage of Main O e Uiy SR BO35|  yoeal
Valves in Mait ¢ e e } 8. i‘”’f‘ 5.760)  svoo |
. R R S SN S S :
; SR \ sa 1890,315 661,401 {5/ MT:];
. Contingencies .. ... .. .. .. 89,052 66149 57000
) i S
AR R : : Total. I 9,79,400 727,550 *’5‘7 agee }

15, The amount of etpendlww 1a Maintenance would Le very little, cexmnly
not more th.x,u Wha.t it costs to maintain the present Channel
It will be observed th ot with this scheme t’a«f«m 15 no ﬂ}tratioﬁ, but its

stor would always be drawn

from neart thesurface of the lake and that

17. So Ionrf as the water remamed above the luvel of the present Channel, the
Hca.d of water in Madras would bo at leqer 2

feeb greater than # now is, as there
is about 2 feet fﬁl 1n the length of the Channel

-?}f}"

18. & rise in the Jevel of the- water in the Lake above 31'91 doeé not prac-
&d to any extent in M adras at

present, though it inereases
the quantlty of water wl

hich can be delivered by the pr

t‘:s\enn Channel in a coertain

s, Bv means of £h

18 scheme the head of water w3l vary, and when tlte lake
: acras will be aboui 44 feet at the point previously descr_ibed.
# e A ' S ’

P

er if the tao,a stoud ai

v p b e G‘FLRLQH mizht ?m‘aa’L

Lo cheaper for thebucheme with Eltration than

S 4‘5\3'{’ 77’ FeES erale "124//‘, ”‘uf.a 41}4(_\ (;'O‘JV{‘;;';/‘ e

(J“’?"?a?‘ Zy /7'?»-1»/-'-,& v fﬁm% 5580 /m %c)

it could L drawn off to & depth of 11 |
, feet below thn lwel of present dehvery Ch annel,

.' "‘f wy
TavLE SHEWING the quantity of Water
by pipm cof 44 juches and 35 inches in diamet

which wonld

e

at varying levels of

)

be delivered in 24 hours

the Red

er,
Hills Liake.
Delivared by pi::ﬂ};zg. of
Tanks Loved Head talien o5 ERRON TR N T
' tar. A
o o T V"“(M—"_-‘/( o { a8 &O't . \Fﬁﬁ;’; )
Above mean sea 22.00 f 20 11 12,060,000 7,256,000 | #2452 a0c
{ 1r6n el : ,/;-.4)
97.00 | 25 .. U] 15500,000 | 8,100,000 | dozso
. 1040 o34 483
3200+ 30 1 T4T60,000 | 8,856,000 | 45
i { 1781 1979 Sab
37.00‘ : 35 o e e et ‘) IG 0‘)(\ 0()0 0,630,00() /,f‘ Yy 340
S S B R
42.00 40 . L. <o 19,100,000 | 10,260,000 | svssba
4 { 2623 1213 Gab
46.00 o gl 18,108,000 | 10,917,000 | 8 i
Nore.—The smaller quantities underlined thus ——— are cubic feet per minute.
The larger quantities are gallons per day.
In reading the above table it should be remembered that Madras requires

6,000,000 gallons per day or 666 cubte foet per minute, but that during certain hours

the consumption is' double this quantity.

/

J. A, JONIKS.



APPEN DIX IVv.

- ’
RED HILLS TANK. C,Z
Table showing Cubical Contents at half foot vertical infervals. ‘/’7
Heirht s Couten of (Pifference of enbiealior cov e apo » ntende 36 level I’I{Yewr‘epce of cui-jml
b se:ﬁi?l.m ' boin ecutligx'xhi? : couﬁ;ﬁ_sfz;%;;’ach Hmmlst;})e:ei e Coin colnmn 1, "o"}gf:;;s&if;a“h
1 2 3 1 2 ]
FEET. CUBIC YARDS, | CUBIC .YARDS. FEET., . QUBIC YTARDS. | CUBIC YARDS,
2231 944,614 33,646,803
541,138 3481 2,103,979
2281 1,485,647 ' 35,826,419 |
‘ 614,314 3531 ' 2,179,526
2331 2,099,901 38,080,312
687,191 3581 2,253,898
2381 2,787,153 40,406,579
759,496 3631 2,326,067
2431 8,540,648 42,809,544
833,007 36:81 2,403,165
2481 4,379,655 45,518,050
- 006,787 3781 . 2,500,606
2531 5,285,442 47,899,712
C 0062747 3781 | 2,681,662
2581 6,248,189 . 50,544,453 |
1,017,802 3831 pooac44721°
2651 7,266,081 53,248,891 '
1,073,817 | - 3881 e 25704,458
2651 8,359,908 . 36,013,395 ~
1,127,810 5931 2,764,504 .
9731 9,467,508 . 58,840,759
1,183,244 3981 8827 344
27 81 10,651,052 61,767,999
1,288,005 4031 2,997,260
2831 11,886,057 . 64,667,822 ‘
1,251,627 40-81 2,900,823
2381 195,141,584 A 67,651,247
1,334,228 4131 - 2,083,425
2931 14,475,912 70,716,557
_ 1,397,725 4181 3,065,310
29-81 15,874,637 , 73,861,778 '
] 1,464,376 4951 5,145,221
3031 17,398,013 - 77,080,852 o
1,585,888 4281 L 8,220,074
8081 18,873,401 -l 80,401.616 | , L
- : 1,603,63 381 | 5,310,764
3131 20,477,004 85,800,897 | . A
1,605,489 4581 . 3,380,271
3181 22,132 538 , €7 780,564 o
1,732,440 4431 3,479,667
32:31 23,864,063 : 00,638,785 L
1,806,343 4481 PR e w2 S B
32-81 25,671,308 : 944734271 T e s
' 1,881,189 4531 ot 860480m
3381 97,552,497 98, 198189 e
: 1,957,087 4381 o L 315008
3581 29,510,484 10J/981,815 7
9,032,430 4631 i
8431 31,542,914 C 8 oy
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