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% M““““‘""WMMM~'W—-A~M~"*‘“M”‘M 3 % In prlanation of the long time the N unicipal mgineer’s report has been in the
S 9 " . ¢ o Thial o 2 hy bserve that when h eived :
- - - Water ig resen . Mad without 4 hands of the Chief Eng ineer, he has to observe that when he received the repor
#* A filtration in an ope{:t ; b?%ht from the Red Hill Lake to oft?:on ipes. F h; had not seen the Red—):ﬂﬂl tank, or any of the works connected with the Madras
: The full tank level is 46-31 f v afterwards distribu jbiy means hich draws Vs water-supply. = The Municipal Engineer from whom he wished to obtain some infor-
off water from the tank ig gt get apove meat sa level. Th Jowast pipe dv; ta in the ' ! mation went on leavedmmediately after sending in his report, and soon after his return
Present system are dea' l' 1.31’ while the tank bed is “;".20‘ The e zk water the tank was stated to be in imminent ganger.  The method of conveying water from
can only be drawy while to be— 1st, that from the position of the off- e’afw;- Wwoad £ it became then of secondary imporianee to the necessity for securing the safety of the
has fallen beloy 36 : 2ndlyt hiht:;ni level is “3"9 31, and is scarcely g;g;’lethat jtis i tank. Repairs have been carried out by tgxe Superintending Engineer, Chingleput,
not filtered pe ol » WAL 1L 18 conveyed in an open channel ] : s but some additional work is required to enable the tank to retain a full supply. The
¥ M ;:: déllvery ; ' ; A% T i tank was last visited by the Chief Eugn}eer on the 11th of March, when he was con~
' veying the e and fourth of g schemes for improving the supply are for w‘t‘ ‘ firmed in the opinion that he, from the first, formed as to the best method of bringing
some place betwir n tﬁm Present open _channel, and filtering it either at Madras or &7 i " . the water to Madras.
25 the supply of :re:ter e t::lnk and Madrss,  As these schemes involve pnm?::é;, SR e ' (Signed)  E. A. FOORD, Colonel, R.E.,
down 15 fsef, they norar ul, 58 2t - S e e iy 6th April 1878. Chief Engineer, P.W. D,
Provide for eyitip doon. Sec e second and third of the e i :
] ! 1 wn th ‘ ; p 6 f Y ¥ L | - v
more water eoylq b% drawn offeﬁl-);:: :g: t:? nnel d6 ﬁlf:et att;he hizd’ eizgeﬁ?m‘ rad. ¥ : No. 119-B.  Endorsement of the Chief Seeretary to Government, Finaneial Department,
{1){!'1' at 33171& place nearey the tank, 'I‘h:(’ cz:).;t of ethesemg sil:ve;le: is sot down 8t \ datod Fort 8t. George, 19th March 1878, No. 504,
208 | k ! g e, P e | i , g 4 v - s Rl W g
forl;ﬂteﬁ'g:g?mf and 1%'_1pees 11’22,050-’ respectively ; about half, in each case, beu;lg o A . From L. R. BURROWS, g, A.ctmg President of the Municipal Commmsmn, Madras,
- and alﬁel‘ingmaszs CIVOIrS, and the rest for engine and pumps, lowering the Oh'mgml"»- & _ to the Chief Becretary to Government, dated Madras, 18th Mareh 1878,
~ the cost is not lessnt;’;mwt(ifak: z;t joad crossings. - The objection to either scheme 15 e | ] E. No. 1,485,
Main in place of the prese 2 - e ishod e prieh o s e an'.l‘hlﬁs' In G.O., dated Bth April 1877, No, 1,174, Public Warks Department, the
the fifth ; o3 bresent open channel, as well as pumping and filtering. Thisy ; 0., et S ks it il e
. GthOd,\ and one re r th ipal Enai > descnbéd* o8 - Government were pleased to call for information on certain powts eonnected with the
at pages 7 to 23 of the I’éfiort. Oﬁm:;:dad”by the Munimp]t: I;Igmeerll;“ 334r | 4 Municipal water-supply. On the 15th August Mr., Coleman, who was then acting
Bup ces 1(1,6,0,48_0 P o Qmmate. nf[.mf‘mts % either Rupoes 13,66, & e ? 8 President, forwarded, for submission to Government, a report drawn by the Municinal
), 8ccording ag hrjok la maso ks. Th as Pres : ; I
estima te provides SO o e o | tentp 1.811‘180(1 for the R - N 00 -4 ' - Engineer on the present condition of water-works, with schiemes for their improye-
to the PUmping eng; Z‘;n:h;m’hngh; water tower in the tank, for an iron mmn‘th?e, SaEEn £ M mng,;nnm on the p & :
j _&e., and lavins - aoumes, for congty, cting filters, settling tan ervice reservoil, 8¢y 1w ity ; : g
7 /gi\; : . l‘Flmg *Pbo}lt 81X miles of S‘BL?nch 'm;in t:olg(gadra:si §It 8 f:‘he intenti"-m o 25 § | e 2. Sloee the submission of this r«.e‘p';:rrt the circumstances of t_he Waf:(:r—suppiy
e i e Bl S the wish of the Municipal Engineer, that the selected - | fas of the cily are greatly changed. At that time, or to within a short time previous, the
‘ | submitted for the opinion of a Consulting Engineer 0f i & supply was scanty, was obtmn&q_at grens e*:’}{enb{ b% p‘um}nng, au:l thg gzzu.ht.-y was
k Owledge of the subject of town water-supply. As this ETE g very. inferior. = A#t the I_arcsan‘t time the supply is a bundant, no EXDOnse 1§ incnrred
have resideq at any time at Madras, or haye seen the Reg @ for pumping, and the quality is excellent. s :
81'&!1136& that the water must be filtered before delivery “é’l et | 8. The improvement of the supply is th'erjeforw no lnu'ger_ 'fe.lt;_ to be a pressing
est osition and construction of the filters, power of the { A need.  Atfention is now more divected to the tmperfoet distribution of the water.
o DUb it can be shown th filtering is not nﬁ.ﬁﬁss":"{’ b | @ Though my present purpose is not to propose any scheme for seouring a more perfect
S b L o T RARE ARG detail) 08 6 sk aime of which filtering is an essential part. - * distribution, I may mention that Mr. ones hae in readiness detailed proposals for the
o than that obimin. 289 the Red Hill Water was analyzed and found to be purer - i extension of the pipes and erection of addifional fountains; the estimatog for which

the 'quén;fw«’lyls; and at this present time the water 18
: quality. - The water delivered at Madras last Jorns
funly very offensi
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amount in the aggregate to over Rupees 3,00,000. My prosent object is to call uttey.
tion o the subject dealt with in Mr. J ones’ report, and to hasten, 8o far ag T am able,
the solution of the question as to what is the hest thing to do under the present

ve, but then owing to the short and

was contaminated in its passs re from the tank.to ,t‘he{ ' eircumstances.  For 1 inmginq that aftgr tl}e éxperience of last year every one will
purer as is leaves the tank than the water suppli be ready to admit that something must be done,
Companies. The water supplied to the troops

4. In the report of the Water-supply Committee, in which the present system of
water-works was recommended, the following passage accurs in paragraph 40— Wo
@vo given the subject of water-supply and 1ts distribution careful sonsideration, and
we have arrived af the eonclusion that for the prosent, at any rate, the class of peopls .
to whom we propose giving a water-supply are unable to pay for a street service system
under high pressure, and that if we can possibly deliver the water within easy access of

ored befors it is sent through the pipes, but I\
that tank are very foul, and the water in the
e i ’ th case with the Red Hill water. A

hat deseribod is ¢ methods for improving the water-su ly of Madras is
th:ttanktlzed ﬁm "Ppendix, By this methlérd, thg‘v&?at'e‘r would be conveyed from

in diameter provideq w00 Dipes. andibo desvn fork s fron eylinder 8 or 10 feet

5

Wyndowe, the Chemieal Examiner, m vy{m.,h m.‘n:a«._i; that chen{;ca’;}y speaking ¥ the
Red Hills water was by far the best specimen of f.z.rmi«:u}gz; water he had vel examined
at Madras, and they arrive at the conclasion that filiration would he UNNeCossaTy

v ' o o1l stree ai ils where the levels will admit . d keen 't}
i Ayl ‘ with va different lev -be erected insi 2 . their dwellings from street fonntain Wweds waes ¢ cevels Wil admit, and keep 'the
- By this method %Wm&wgggﬁwztd}:ﬂ Linad ia';fels,ﬁ'am. s »heﬁ];e ffmdeczhewtﬁrké eXisting tank% and reservoirs well supplied with good, pure, wholosome water it is ag
e a’!t’"'md"'t}*e'P"“Pe' e o " ,._YQ‘._giimtn'Q T e o : mueh a8 the people most interested can afford to pay tor, and 28 much as their real
~+ what is now practicad, e ey S 10 draw off waltt §0 several foot below EbieaaeTov s bl s require.” In paragraph 51 the Commitice quote from a ronort of 11
ey pEs -‘jéép‘: agg Two of the evil the present system—the open channeland DIESSING necessitios require.” In paragraph ol the Committce quote rom a report of iy,
SNRESR u‘ 5

il thhaw}’ﬂ}"f‘hw t
ariile no provision is made for &
The cost. of this method, th

ﬁgﬂtﬂk fma fallen' 15 fﬂ.et——s)mr:;kl thus be got rid of;
liration, 1fe usicessity for which 13 at kst not argont.
sugh lesy than that of the others, 15 still considerable—

i ff;ﬁs{f i:;&n iikhs‘ BIng the smaller of the two sizes of main sugoested, bat then X B, The objeot which the Committee sppesr 1o have had in oW was to distribute
s scheme: be m;ﬁ;raé Rt f'kf c0st of maintenance will hﬁ*’%‘i@h','i&% .ﬂ;ia . wfﬁ i il unfiltered water, which should be “ good, pure, and wholesome,” under as good a pres-
B s nyolves pumping and filtering, It scems on the wholo wox 4 BFe By aa i e

ﬁlﬁf}i&t “‘ to the IrCUmstances of M.od A 8- T SRR ey i g Sure as was possible without pummng,
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obioes ot e history of the supply shows how far the present works bave falfilled the
0}39“ ﬂ‘:f the Committee, to Wh&I:: thent they have faik;(ll, and the cause of their | ?&u:;'tts
inevitg};f? %:;a fon geems to me to resolve iteclf into this. Ts flaahom Ts ﬁpplﬁ'
C‘ommttza’beimt pumping, necessary 2 Or can the object of the Water
i #tained without resorting to these expensive operations?
i ‘—-itggi;ig’;iﬁ‘mdﬁsion to which 1 am led is briefly ns follows : that before re‘-’éﬂg’ﬁ*,
R Rmn. and pumping it would be well to try the effect of an Improves
¢ ked Hills Lake. The means for drawing off the water might be -

, yﬁnder 8 or 10 feet in dinmete which would be sunk, say, 10 feet bclo‘!}’f e
Bottom of the lake ang extend to about g,fe‘etﬁhbov?full tank lévcely.r’ (2) The C'S’h“der

- would be provided with valyes at various depths below the full tank level, 4681 feet, 10

the level of the i) 0 o R SRS
gi T _‘ of the municipal gluice, viz., 31:31 feet. ~(3) The part ©
?ﬁmdor below the bottom of the ‘té?:k would be excavated and (ﬁllcd with wncrct":'
: aﬂdw:ullg 0 Would enter through the side of the eylinder at’the bottom of the tan¥,
AT S conniected with the Iﬁivegt Pipe of the mxmioip:d gluice.

il S i e ould
- ha'e tlhzeg ;23 s:bw& arrangement should prove successful, the prosent ehannel wou

Be_expense of seven milus of iron pipe would be saved. Shonld 1%

HEWEVOr, Prove Unsaticts ten , Way
- anthe et isatistactory, the money expended would ot have been thrown 8Way)

for filtering for drawing off the water above described could be utilized in any sebe®

o Timey and pumping that might ufterwards be resolved upoun.
. y 2 " : by ™ e = - £ - : '8
conchion - Y SxPlsin the process by which T have arrived at the aboy

surfxigm Eﬁe Pfr‘f‘mm suflices o raise the water from § to 20 feet above gg} ot
i other words e oL the town when there is g full supply at the masonry shath, o5
i other words, whon AR

the dranght from the taps is not greater than the chanpel ¢i2

supply. - This enly hapy : o : hen the
¢ P e PPens when there is & searcity at the Red Hills, or whed
: :ﬁ;;i};%:z:gfxge ¢h?§z.?1 with weeds, SI: ?nc:truﬂi;efame be ;aid that the Wé“:é
0 ae imﬁmﬁeﬁ‘s g?%ect has been more then realized in the matter of pre ssur‘i{;;ity
‘o‘f?a{en 28 eni ?,::-»;_;'that respect is necessary. What is wanted is a betfer qU

31 Tn a Jarge reservir Ik i fes i quality
- BG0OrdNg 1o its post] © thelﬂed Hills Take the water varics 1B 4%
miargin of the WF z’f?g‘;’é&‘;‘ibd@ﬂl- - The best quolity will be found vemote £10

'f;e,f;mg:gwm Frobubly be that yhich Hes immediately above the slimy bed &
m.g" slmé:v bell: ,gf Eﬂ Eelr which forms fhe portion of the like ncarcstpm :
arTanuements ae 1 0 LGS latter @escription of water which, with our DT

. Shoxe e might obtain the former doeription. spitznoes

c5t pipe af the municipal sluiee s 31. , Jake in-
decpest ; rtion is a%“t:%”ﬂ.{ uice is 3131 feet, The bottem of the I

Pﬂ! o ﬂze iake in a channel the bottom of which is & very soft &l

=) t‘k‘tﬁnﬂm&m&g in & mascnry shaft from which the h

 mhncipal sluice st the Hed Hills consists of a number of pipe

o 6 pipe is, #a I said before, 81-31 feet (ab0FC

o pipe next above it is 35-31 feet. Wh

?& Towest pipe beiDg

plocked with a black and most

: fatis
ﬁ-“ic;‘&ag those proposed in peragraph 6 of Appendix 111 to Mr. Jones’ report, Vide (? 7

und

clow the surface agd in places where the water 13 dgggf

; : £ S e : o
 ow i favk Tovel is 46-31 feet above mean sea ; the level of the sill of ;Jhi
: 000 feot. 'The water is brought up to the shuice -from'ﬂl”,l_j;?

; h&eﬁmeiﬁs admitted into the delivery chansel, Wﬁﬁf
, cod i

’a#ﬂﬁerm levels, with valves for openin - and cloging them-
A en the
is possible to obtain wfull supply through 1
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offensive sediment, and this had to be cleared away, causing a five days’ interruption
of the supply to the town. 8o long as the lowest pipe is open the channel is kept
clear by the scour which is created along its bed in the vicinity of the pipe, but the
water drawn off is thus charged with sediment and is of bad quality. .
14, ‘We have seen that in a space of nine months, during which the lowest pipe
of the sluice was closed for pumping, the channel had silted up so as to bloek the pipe,
and I anticipate that when it again becomes necessary to open the lowest pipe it will
again be found blecked with &ilt and sediment, the remwval of which will be attended
with considerable delay and inconvenience. ! : ,
15. The most obvious remedy is fo make a new and deeper channel from the
lake to the sluice. If the level of the chanuel bed were, say, 4 or 5 feet lower than
<31 feet at the point where it joins the municipal sluice, the bottom scour would be

avoided and better water would be obtained.

16. A plan for excavating a new channel was prepared in the beginning of
1877 by the Municipal Engineer and submitted to Government for sanction as a famine
work, but Geyernment did not approve of the plan. It is clear that such a remedy
would ouly be temporary. Before many years the same difficulty would he again
experienced owing to the gradual silting up of the channel, which would continually
be going on until the level of the lowest open pipe was reached.

17. Tt will be objected to the arrangement proposed in paragraph 7—1st, that
when the lake sinks fo 31°31 feet, or even to within a foot above that level, the supply
to the town will cease, although there would be 10 feet of water in some parts of the
lake ; 2nd, that so long as the open chanuel is retained for conveying ‘the water to
Madras the supply will be liable to interruptions and the water to contamination,

18. In reply to the first objection I can only say that the Government have
made a valuable concession to the Municipality in‘allowing them to take the water
off at a level of 3131 feet, and in undertaking to reserve for the Municipality as nmuch
as sghall be required above that leve_]; that it would net be wise to relinquish so valu-
able a concession without further trial ; that we may reasonably hope that such vears
as 1876 and 1877 will never again be experienced, but that if such an exceptional
season does again visit us, arrangements must be made for pumping as in 1876-77.
The second objection is more serious. DBut as we have the channel we must try and
make the most of it. Contamination can be and is reduced to a minimum by ecareful
watching, and means may be devised for avoxd.mg interruptions,

Tmsmnnxn to the Public Works Department,

(Signed)  D. F. CARMICHAEL,
Chief Secretary.

E e

No. 117-C. MEMORANDUM,

Ix the letter forwarded with the above the President of the Municipal Commis-
sion brings to notice that since the date of the Executive Engineer's Tepott b thi
water-supply of Madras circumstances have greatly changed; that there is now an
ample supply of water of excellent quality ; and that the improvement of the supply by
pumping, filtering, and the substitution of iren pipes for an open chanrel is no longer
a matter of pressing need. ;

9, The Chief Engineer, in returning the Executive Engincer's report which
contained deseriptions of several methods of mproving the supply, recommended the
adoption of the method described m the appendix to the report. According to this
method there would be no pumping or filtering, but the water would be drawn from
the tank to a lower depth than at present through an iron eylinder to be srected in
the tunk and conveyed through iron pipes to the town, The iron eylinder was to be
provided with valves at various depths below full tank level, so thaf the water might
always be drawn off from near the surface.

&
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7 3. Theecostof this scheme, though loss than that of the others, still ﬂ}?}ﬁﬂﬂf i d f‘f:
seven lakhs.  As it may be difficalt to provide this sum &t present, the President & IE"
3111131(}1;)31 Commission has now suveested a modifleatien of the above gonentts : he
proposes that the iron eylinder vﬁ?h valves shall be erected in the b&i‘l;':l as H;‘ m:
way to Madres isto b pipe lca.gling from it, iusz"ead of being Lmuu}wlh:lw o
the ¢ g 1950 5e eonnested with the lowest pipe of the mumieipal 0% 0.

¢ tank bank, and the wyte: conveved thense ic the town, as at present, BF "
Cxisling open channel. By ¢ h e

v & method fhie expense of several miles of iron pipes Fi
g;m_;;gam ou the other hand the supply will fail, as it does now, when the .“‘:;
8611 thees 15 feet below full tank level and the eyil of an open channel is reml::in

i ,9;‘; g’ﬂl be a considerable gain, as the watef entering this open channel, being

soorn off from near the surface of the tank, will always be purer than at Pt

I:wk. cularly when the water in the tank has fallen to near the level of the present 08 3
sake. This is in such a_position the veport states that * in drawing off the water !
Bty x.® IaTge expante of slimy ‘mud, and the last 5 foet of water that €28

Rl

imgmwi??og > under the prasent arvangements, is pronounced fo be impure. Thf:‘_f’i‘;té
Ly o3 UDUET NOW proposed to be srected can be utilized in any more periect sehe

ety ba sdopted heriat id out will not
be iﬁsﬁ,iml, ‘so‘jfl;’: % Lerestter, so the amount now proposed to be laid ou

: T 8¢ : ) ' o ot
Maduas. 81t goes, will effect a real improvement in the water supply

f"“ S, Gn‘nncs,
4th April 1878,

E. A. FOORD, C—olqneL R.E,

Signed
Leris Chief Engineer, P.W.D-

No. ]:194)- Preceedmgs af the Madras Goyvernment, Financial Department, oie
: o - Tth June 1878, No. 1,006,

Ffbm R BURROWS 80 s : , o ission
o g DURBAAYS, Faq., Acting President of the Municipal Commission,
: LIN- connection with the subject of the Govemmént Order marginally ﬁattf?d: I:‘:_gz
o e TR S e e ovond. for the informatid
i T Moy 175, B SR ML ol
L g it il ke Red TS Y
”tecevnﬂy x:u;adq by the Chemical Examinex'tos({;]:?e::ﬁgnt. ; =} ‘
Ll 2- I’he m‘ym ofthe WO Sﬁmple's of e ta'ken’ on the 8th Fel_)mﬂl'y from
nrpose of testing the value of a filter mvente@thg
pie marked® hoing water which had passed through A€
Witer which had not passed through it. :

Captain Taylor ; the sample me
fiter, aud the other, water whid

3. Former analyses seem to prove that no contamination takes place in the pipes 7

the water taken from the most i P ST AR 1NA 10! -hemically
as that taken from the @hannel,lsmlxlt _t#ps ‘xs alwag; found to be as pure &)

{5 ety AR i g 0

i from Red Hills Delivery Channel, dated 8th February 1873,
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matter ; permanent hardness was less; free smmonis was greater, albuminoid ammonia much
greater, nitric acid much loss.

m”‘

£ Excrosose No, 2.7

o
o~

Analysis of E’fﬂ Hiils Water, 413#:4.%;:16& Apri 1278,

e e e o e e e mmem e il Srein ¥R o

it . Foiwa it Noog: | No.a
; | Faikn, 14° ; LEoke, 8 | Lals, 2 =
i . { below sue- | below sus- | below e | .
i dnes. L face. i 1. fags, i Tavs, Hilpank
e gt it it TN RN 2 W NI G G { | * T e e b
: : o 1 s iy Rt A
Total solids, mgrm. per lites ‘ 0145 | 0185 1 0170 | 6155 | 180
Wolatile 5, B Sl 2 aaa | 0050 [ ©0485 | 0075 ¢ 9045 1 0080
Radiura chioride, ,, B T {0056 | 0039 1 0067 | 0056 | 6058
Total hardness o ! gl 4 48 1478 498 - 498
) g &) B i <39 ! L L
Permunent " s e res i 4 A & 6 l 48 4‘:’ 9 495
Freo ammonia, mgrm. per litre R S o S L 016 | 024
AT 2 - ! | By Y| Y54
Albuminoid |, o o Aot ' 0 s“h 1. 0860 1 0532 0-96 ‘[ 038
Nitrie aeid, > i oA 185 i

135, 4. 030° 060 | o30°
i | ¢

hie deposit of redidish clay and vegetable mutter from Nos, 1 sad 2. No. 2 containad mureh
anve when yeceived ; depasitlargs, Dep from Nob, ¢ and & small,
® Detormination twicy mads.

ettt

=

¥

: Soks s ) e it e . - Ny k
Communicated to the Tublic Works Dt-PﬂI’tFtLﬂt; with reference to Order in that
78, No. 2240-W. :

Department, dated 21st May 18
(True Exiract.)
(Signed)  D.F, CARMICHAEL,

Chief Secretary.

: {ORDOK. 3 ey
No. 110-E. From Surgeon-Geeral C. A. GORDON, B, cr, British Medical
Berviee, to the Secretary to Gevernment, Public Works Department, dated

Foxt 8t. George, 20th November 1878, No. 257.78.

AnverniNg to 6.0, 19th Ootober 1878, No. 4,071 W, I have the honor to
inform you that, apparently through misapprehension, 6.0. of 21st May 1878, No.
2,240, was only communicated o Surgeon-Major Nicholson, AM.D., on the 7h
November 1878, | .

2. Liheg:to annex C‘JI"i_E}Sﬁ:omes'pnndmee that has taken place between this
office and Surgeon-Major Nichtlson since the receipt by me of the G.O. of 10th
October 1878. 4 pe

3. With reference to the latest communication from Dr. Nicholson, etan
No. 338, dated 25th instant, I regret that 1 am unable to support the spplication
made therein regarding a_woney allowance to Dr. Nicholson in anticipation of g
public duty he has been ordered fo perform ; and I regret that an officer of the Army

- Medical Department has thus endeavored to bargain with Government by whom

he is paid for the performance of whatever P’fﬂﬂw duties he is deemed eligible.

4, T regret also to vbserve that Dr. Nicholson indefinitely expresses the pericd
when his chemical examination of water méy be expected to be complate, Accordingly,
it being necessary, as expressed in my letter to your address, No. 74-0, dated 111h
October 1878, that having in view eventualities in Bengal the services of all officers
of the Army Medieal Department should be available for instant service if required.
1 trust His Grace the Governor in Council will be pleased to permit Sm"gﬂn-Majm’-

Nicholson fe be relieved from the intended duties in counection with water analysis.
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themsslves to the p:pes thﬁy dm when the water recedes from them. They even-
ter whlch I presumé accounts for the smell which Sometlmes

il | nualiv get into the wa
' drawn off. 1 have e‘vulen@e of thms,@s the larger mains

it When Afirst
fion the mslde thh these .'s.mma,ls muuh the same as a ship is covered

2

: thn,andthdsthttths(}hmndhavmgbeenthmmadom
s getting silted up and will in time (if allowed to) be so m

it a.rmes fron

_#*uddxmtbenwawmqumytnthetom Thodumn{ :
o vnﬁummmmppbubeahutoﬁ'ﬁm;thahwmwﬁb’ mthhammles L i g S

- water uafit fqn” drinking. o TR 2 N Tki:ls brmgs us ho annther objectxon tothe Gham;tel and tha,t is, that it is a

5. Theforégoing is ;Wof what the Channel now .o e e kit gy means of choking the pipes and wouhi m txmc conslderably
% What Chsasel intended to be, as it wahmtendéd that the water shOWK A R S R ﬁmy‘m”m : mPede thie flow of water thm“gh them. ‘ |

3 was in- . PRI S R A |
& "““"“"‘ | tmnonlkiﬂ.oﬁ* mﬁ' m md‘dm“, 3 L N | o Before leavmg the subjoet of the Channel, 1 think itshonld be noted that
E Y m thsm ih ‘_!‘ T PP]’ his1 EH'WP@ t;‘ﬁ'n‘Channql. Tl 1(3;,(1 noi; the }Iﬂ? bee;xl;dopted of re?ainmf* the Tafatu n thew
Bk :Mt : y ’ﬂa 4, mmntam ik . ; Jannel, and thus making it a8 it were » settling pond, the.

;E sy duvel l."’ was anticinated, and 88 eafier d probability 18, that tho pipes woald have half full of mud. T judge this from the
et o L g = “' ' | fact that the Chaguel has silted up in most parts over 1 jfoat w do th. |

the quantity which at most mh&nwnoﬂ'ﬁvm ﬁl&.b{f\@ ; ; : i P&, Joo P ‘
et . 14 Tum‘e have been many evidences of late ag to what state Madras wrmld

Aadil e R hnd arrive ab if 1t were without & ﬁupnly of water, and as the water
must be shut off at intervals of one month or six weeks and for‘

imperiact Suppiy.
W twhior three days each time uadet prescnt arrangements from the town, it must

.. o very gro ik measure be prejudlclal o the health of the inhabitants.

& satlsfactorﬂv, that something should be done
I now propose to consider Schemes for its

&p&dlsmm&owupmdmm
e cfﬂxeloweltpspevhw!ﬂ:

vmfnﬂt.mklavdw«s&'ﬁ_‘

nhms s mm ¢fﬂq.o¢*

_"- 15 " Having thus shewn I hope
! "bo memve our. presem’r. water supplv,

BT
Al

}5‘ ?One 13 mtnmllv ]edmanqum 1f the present means of supply can %e
mﬁm 6 x:ipmm& improved, .and. if %0, in (what way Tnera are four ways in
e e ; - which th,m can be done-— :
nuow th& w terltc come down the present bha.nnel and be hiteredm

i

o Q u* T
,@ﬁgnth Chanzml te 2 level of say 2500 ab t.he he%.d and
fopt below its pxesnnt leval a.li the way to lia,drns nnd

T eep ) |

v A theu to‘ ﬁlju as before. ‘
'[II “To cut down the Chanﬁel as in last. schema but to filter the wataer near Kw
& noor when the Channel is abodt 6 feeb above: ground and then fitter
.' it and thenco send it to Ma.dms through | plpea

IV—A sumlar scheme to No 3 bu('. keepgng the Cbannal aﬁ its preaunt lavgl

L ; 17 The first and fourth schemeﬁ may, 1 thmk be dlsmissed with the remark
! s that we can only receiy water 5o long as the lake 18

o ;’iut ad f r&hmh L
Th M;’L C?M,M';’? " gbove 31.31 and t.hat ‘Lhe ﬁitratian Qf the l&st 5 foet in

qf its impurity would be more cbsﬂv e Imght of eourse arpenice

es permanently at the &ﬁ'»take o{ the Chahne; to rmse the water when

"avel of 81.31, b“t as. We must émplov engmes ab Ma&ras _this
' "ﬁaﬁdﬂ‘bea most expeuswearmngemmt et LGE

bl ¥
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4
R T 18, *Scheme No. 2 somewhat detailed would be as fo;‘
g Tows ~—
4E v * Rs:
Cuteing new Channel from present Sluice Lo centre of lake os i 15,000
‘Rebuilding present Head Sluics, &e. ! 5 3,000
Lowering: “Channet and re-gectioning it from 0 miles t.u 6.4 mxlﬂ-——— ;
= " "eubic yards 427,100 at Sanbas ... 78850
Re"nioving Ewo Aequeductsunder Channel and replacmg by % phom. 51?00
Under~pmmns eight'Over Bridges at 1,500 5 . 12,000
! Rebuilding two vnder Bridges at 2,500 5.900
: X - Rebuilding thirteen Culverts ¢ 11,700
e -+ Removing apd replacing nine Wooden Bra 1::93 . 900 .
e L A Alteration in Main from Chaanel to land on opposﬂ:e sxde of Omrv ;
i VAL Nuilah 1,500 ‘
Construction of filters, %a.'hks and compeusa.tmn reservou frmn whxch G
- Engious would pump .. 545000 5
S Engmes and boilers invluding pumps t.o rgise tn a hez«ht of 30 fmt 2,06, 409 s
otz 'Sﬁndpxpe mclesedmtower 4000 :
: 5 Totel ... 898330
Caontingencie’ 10 per zent. ... - 80833 :
> : St o : e
e 2 “Rs... 988,163

19 Tha .mest :waﬂable ground on wmrh txltcm a.nd settling tanks coutd be

— i OODslructed, is that ocoupied by Mr. Branson sed Lhe 13“‘:‘5

J
: &a‘;uuen{’: to the Buﬁh ] P g7 e

% The h’ei °fﬂﬂ’5 gmumix:: abaut 17.00 above mean gon lm‘ There are'i"‘
o g two methods of coz:stmo*mg the mzhu«mm and filter b'ﬂs
W’”‘W"@"‘mm‘ the first being to have the sebtling tanks pnnlv above grour
{say_at sams lovatas the Channsl would fhen ba=23.00) 10 foét duep and theﬂW;
> 'beda : ieh mh@h &b water level at 14.0Gor 8 feet below ground ; and the socon

, bé*‘h ﬁ} AT aud setthm' t:anks beiow grouml Bv the first meghod-

Eml

=3

i jnrparta ofﬁa town is- :t

3

’ %“Mn&;m&ad bfwnsimctmg thesnt*hﬂ
;ﬁmﬁﬁ&hﬁmm@mﬁenmdathnﬁﬂ

-_I»J

R

5.

23.  The water is not rcgu]a.rlv drawn off, and about half e quan‘ﬂtyls drswn

» ; off in (say) 6 hours, or 3,000,000 ga]lons in 6 hours, this
Y au&?ﬁf :2.‘2%}21”%:5’;’; would vequire Engines of 90 H. P. nominal or 115 H. P.

g | petual ; and would be divided between two Engmes ‘and this
WQuld ]{mye to be mcreased by a half more as it would be requisite to have three
E;zgmeq, g0 that any two of them eould do the full work, say:172 H. P. actual. -
‘  We must either have Engines to do this work or must have a compensahmr reser-
8 . voirata height of 18 feet above ground, able to contain'at least 240,000 ‘cubie feet,
e of whmh ﬂma cost at that height would be enormous. The cost of thaaa engines .
mﬁﬂd proinably be about 1 ‘300 Rs per H. P. = Rs. 2,06,400. ¢
24 " A small tower is necessary to contain the stand pipes through w‘hxch tha
e % iseater would have to beraised, ‘and it 'would ?mbub!y cosb
| S"‘“fl vipe "mr - about the mmount put down for it in the sbove Estimate:

: 254 The total cost of thisschieme would then be about Rs. 9,88, 000 and the
maintenance of these engines, works, &m., v.*enlcf be as about -
Rs. (46 per anoum per H. P. actual at work which is 115.
& This annually would be Rs, 74,290 without mdudmg the depmmn af tho build-

A

Cost of Maintenance, -

: ings and machinery. v. ;

( # . 95 Tiwill he observed that no allowazice has been made for hcmses for -
R ' _men as might be needed, or for fencing the compound as would -

% Rl m‘xwm”“m e il deudedly be advma.ble ¥ thmk from thv,. pro:umxty of bhe ‘works

b S e ]L‘ to the town. |

b ‘ ‘7 The pmmmlty to the town is an objection as the water isvery Lable to

Mm,,, B i a,,’ be tainted by the foul atmosphere. - The reservois into which’

e o8 %ﬂiw z

i f.he water goes after filtration mxcht ‘he eovered bub this would
£ asd&‘ to the cns’o.

mmmer SN N 0. %

i Estimate of Scheie No, 3. R=.
To cut new Cha.nnel from present head Bluies to Centre of Lalke...

A
y Totally re—bmidmc present Heod Sluiee ... Ig’ggg
Cutting Channel 3 miles six feet deeper than at present 197 126" A
cubic yards =t three Annas... ° STO00T
Pulling down nine Acquedacts and replamnn by SyphonS. Sy 5:000 =
Under—pmmng four OVu' bridges 5] L0

{ osle s A 6000
- Culverts No. 9.. U o

ave SR e 81
Removing and Replacm" three Woodeu Bridges... i e - 323

Construction of Hiters, tanks, compensating Reservoirs, G

e 550,000
Engines incloding Pamps sl Bmldm"s fo raise water 23 foet, i "1,68.750
Sta.nl Lpe. amd, EOWOT : _ iﬁm;;, -

u??"' Mptg from Khonoor ta ‘\Ia..omu' shaﬂ rniles 4 furlongs a,nﬂ e

g s 4 2,19 ‘5‘50 '
Ge 4000

‘-pmmt four and half with same size of pzpmg depl

Wi lake, s o5

i . 5 ‘m,_nsoo
Y. {EE R I e AT 10 £ R
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‘ woul& be more than half ﬂns iméﬁixt as the "Tdﬂl;d ishard and the excavation would ‘ |
be deep. This I put down at 90,000. The scheme No. 2 witha parallel Channel ‘
would then be Re. 1@),26 YAB,mnd schema No 3 Rs. 11,59,790.

.. 36 If, 8 nec;essar}‘ % pom'b out that water dehveted by a Channel will be

et g e e conmdera&ﬂy ‘more nnpm'e ‘when received into the setiling
chaunnl.impur& Sl

| tanka than if it were taken from a deep part of the lake by
: a pipe w}uch would alwaya draw off near the surface, and thus the cost of filtra-  *
i ‘rf B tion would be coné‘&era]n&y mcreased unless the setiling tanks were made large in

G namber or a:rea. s0 as to allnw orf a.lono'er tune 0 setble, wlm:h wcnld increase
“ ’the orxgmal cost of thé worlts

!
{

¥

A P e et gy N

e Il L

'37 N otwﬂ.hstandmg the 0b3ect§ons whxch I have pomted out to these two

| Sehemanshoulabeforthes schernes, T think ‘they demand careful conmderatmn, though
:, | considcred I am not prepared to mmmmend tham when compared with

¥

- the scheme whlch I now have the honor to detm’l-

e

!
; , i e S \
: !\% R PROI’OSED SOHEME FOR FILTERI!TG AND OOIWEYWG WATKR«TD HIADRAS.
= 35 H. F S ‘ L ‘ e A'rmcnm m*rmsﬁm'r ARE THE FOLLOWINGPLAHS—-—
h'iﬁl‘ﬁt conbngnneiel nlwﬁm ﬂa““g AN R ; Pi ‘ SE ‘

ey e a4

1 Smaﬂ Sca.lp phurﬁhcwmu mutes to Red Hilla and routs !bdopted on aheet No. )
plan of g nuie a.dbpbed shewing position of Tower,

tenngBeds &e.l. ot e g omsheet No.
gy (e m do.~ No.

. Filiei'é"... L smom do No.
dwawhnme{ Tower and Gnncway e "o do Ko

evation of Pumpmo Well, Ehg,ne ahtl Ry g "

L heoom ﬁo. No.
4 | 1 3 Sand Was
] ; .ﬂﬂ“"' »n- 'h uo . .‘,”: ] ,,' 2 m, dn. N‘
i of Pipes at pfeseng lud and ok S
Sar aes 'V -‘-d ‘ B ‘zt on do_ NQ;

hich #eqmmedto Be dgﬁermmed was ﬁie; positmn of ﬂ;e oﬁé 2%

‘td‘ke; and this T have placed about 900 feet Suaﬁm West long
| al
Bnﬁ& fmm', ﬂw_ Polal Sl\ude | Betweqp i




et et

B.a&".ﬁ“ Fonte “LW couu‘be 3w*dml on, it
Wit \:Q% J&hﬁt‘wﬂ ?lb;lthﬂ ox;shng Dip a

the Junction of Brick Kila, O}
mﬂ"m Tho rescns which led m t0 o

‘ € : " fore the cost of the Main to Madras below what it is in the

2

46 Agam.‘ no%g_i"a bém\f.(he round rise suddenly 50 as to cause dﬂep

RS

in. order to a,vaxd raising g thepiping above the line
A @dﬁvﬁy 'Ehe pnncxpa.l reaaon however for the

48 I propoae tola,y

u i

m«i’ wbm,, ptpm! grouhd ‘\‘hich ;s far belaw ‘the depth of any ploughmg :

operaﬁnne

=5 P R——

[ i 40 " Before pmeeechno to déscn’be each deta.ﬂ of the scheme 1 think it proper

e e e to poink out why mthm schéme ﬁliraﬁmn should not be done |
] doneat Madras, » : ax Madras. ‘ L | i)

50. In the ﬁrst pla.ce we should - reqmr# eugmes o raize the water from the
Giving - reasonis for e 1 18KS 3 1E raiged high enough we might reduce the size and there.

sbave.

et e | proposa,’r But {,}315 g,;jvantage is more than counterbalanced by this, that
unless at Madras we have a compensating reservoir at a hizh clevation, we must
 have enamc.s of double the pawer we would otherwise need, and still a compensating
| reservoir. at 2 low Iewl fmm which they would pump, 80 3s Yo allow of filiration

proceadmg retvuiarly, and we must also have engines at the Red Hills—and that of -
2 _Yéfy little loss powerthanthe only engines in, the scheme I am proposing, In-
deed f,here is no a-&mntag" ﬁp be ha,d even th& cost of conatmctxon w 111 = whe, .

! ‘u many grounds objectmn,a.ble. There is no gtennd
aﬁwd thm is below ma.ny parts of the town.

'mm TOWER. R f
ThlB I hams plwe&‘gt {he point prewously desmbad and at a dls{::meg o
: 74 feet from the top of the inner slope of the bund. Ttis not
i ol qumta at the lowest level of the bed of the tank, but a small
Chmmel wxll be constmeted as shewn, 50 that wafer ca,n be obiained down {o the
full depth mqmre& Thel wesb ﬂevel from which I pi'opose to drw ol i 92,00, ol
it J‘[ propoge ‘4o found st a level of 14.00 on concrete made of Mo ipired

| rzan’s
: v‘u SRl v‘oumbalmred through Waterxf necessaxy shmﬂd aghﬂiculty be




of the lake. Inthcformrputm&'
w“ . always thus froe from water and able to be putd
'"yt""‘" The mouths of the p!pea of the Jatter @

-:m balls which aro moved by a crab upwwm.

Tbalowmlupeaf‘ll has not this arral
m"%i;::‘!m“.d to be in vse when tbaw;m“nrthiﬁd“,;
4‘-:‘.,'_..‘ : In either divisi vigion of the tower, As this pipe ﬁﬂ‘.

| “w&: tho water is vory low and when the head 8

is than the othe
%3“"10!' very Littlo, it is of grester diameter ﬁ&'"

in the upper part of the tower rests the | h
;&,ﬁ%@mm@ covered by small tower. Gratings.

ahm boyond tl&-ouhf Méﬂ" ﬁu"bmﬂ- '
; h&vt ahewn ﬂns in de!‘mnfg to tba views Of ‘P 1

g,fﬁ-ni %-w,,‘u JMgahun, bit T beg to submit for mﬁ@iﬁ "f{”’- :

isneednd aud whoeher a large amount, of clay’ :

et mre* and thisw benrrmm agumﬂ&
; Mrdm {W annmi I

11

top of the gu:ders will be cased in wood to form a hand-railing. The gangway
is divided into two spans each of 33 feet by a pier, and one

e end of one span rests on the tower built to receive it as

~ghewn, and the opposite end of the other on the bund where a block of

roasonry wsll support it. The gangway will be 5 feet in w1dth—-deta11 drawings
sheet No. are given whlch fully explain the design.

57, Tt is somewhat difficult to estimate the cost of the tower and culvert as

Estimating oastoﬂowar it will grea.tly depend on ‘the state of the tank at the time of

"0 eplvets : constructlon, I have thought it therefore proper to allot a con-

s‘mderable sum for dams, pumping water, &e., &c., and thik + that Rs. 3,000 w111 ‘
f\probab’ly cover all expenses of this kind.

POSITION OF ENGINES AND PUMPS.

58. Itishardly necessary to point out that the pumps raust be so placed and so
s constructed that they can be able to draw from the bottom of
the lake ; but by making the pumps atmospheric and foreing,
we can place them say at any lovel between 22.00 and 42.00 above mean sea level.

Positions proposed,

Thave made this remark as I do not consider that the pumps should be placed :

ML AL, immediately ‘behind the bund. The foundations would in all
Byjok sk tusnsl - pxobabﬂxcy be very soft and after examination of this site,
I am led to beheve that thera is a leakage through from the tank underneath the
bund The foundamons for the Engines and pumps at this site would be most
,expenswe, a.nd as the ground is also liable to flooding, they would require to be

* raised cons1der1bly above its 1eval There is again the risk
fro'ubh m;mw to Bu:TﬂT " that the operatLonq in excavation might tend to ereate a rush

| of water thi“oug'h the bund and the continual vibration of large pumping Engmes

would not I thmk be favﬁmbl& to its safety. On the plnn I have marked two
sites, Nos. 1 and 2 where I think they would be favorably placed.

59, I ammnob sufficiently aequainted with the construction of the foree pumps

used in water works to state the following positively, but 1
believe thu at whatever level they are placed they will require
to pump from that level whether the tank be ata higher lovel
or not; with however an atmosplieric pump, we can always draw safély 20 fest,
and on this account I prefer site No. 2 which 15 at a higher level, becanse we would
be able with an atiospheric and force pump to take the full advantage of the level
of water in the Lake and only have to draw from that level.

Force pumps

Atmospheric Pumys.

Thus suppose

the -iﬁlé% valve of the pump were at o level of 42.00, if the tank were at

42,00 we should only have to‘ force from 42.00 up to the level of the filters
‘and at ‘most only have to draw between 42.00 and at whatever level the tank
ztood. If tlns same advantage is to be ga.med hy a fon:e pump, then there

i
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18 no advantage in site No. 2
and not go hiable to fload

3 3 as sife N
Bl s No. 1.

but it i3 diffen) what
- .
iffieult to say how Jong they might remain sopor o

life pump at site No,. 2, and therefore if the 0

¥
2 -}:—%—«#E-g-—*m_.__‘._____‘;-_,..._,...._ - it
B e =, T TR
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60. I have not given det

- which are sufficient to shew the arrangements T propose—
’ . (sheet No, 3 ' ; '
ENGINES.

16",81- of 70 above mean sea love] jg 6,000,000 gallons per day.

62. i et
| The Power requireq fo, this is’ found by the following caleulation. -
A gallons.  1ba, . ’

pawet i:i::;; ‘m]f ‘the neming) |1 p. required. It is nocessary to have reserve
e ke mes: dccident, ang J therefore propose three Engines, any two of M
: : 2 Pl a2 ﬂo tha-t we reqnire three Engines each 32 H. P. nomind_ i o

63. For Engin £ ) : $4 o e
P2 81'; ?f this H. Pp, (nominal) about 7” of area for each H
P,.;m e,llowefi by the makers, and tﬁking the steam at 30 lﬁ-
o 1 Sul'elover‘ 1X inch e 3 et 00 feet

2 mmm‘ we have the actyal H e L uEe G e e S

DR o H.sh inch. Ibs. feot

53 2X7 x80%200 . .
R S M . ey T L B
ol H AL b for “»’-hch 1 have allowed in the estimate (3 Engiineaofﬂ

GO divineth - B
il Jnmeter = Vo e

%""‘ﬁ“ i The stmke musnallytmae the dmnahr’thll 8‘“’9’

* i ' :teﬁhawm’”folthe size of the pumpg % 41 £
*upposed that (s . £, Jowe 7, 2 it
" WS amount vﬂ%mmmm due t¢ friction ia the pumping main,

12 e
% 6X0ept perhaps that is on more accessible 8'”” X
e it % u“‘s th“t 4 There ie, ho’ﬁ'c\'frs' an Obji {
: i 15t we must draw atmaspben(‘a"y tbmuzgi
U PIping. There is no doubt that the pipes eould O"gm‘u??‘;i

This i3 g point I leave for consideration. It WO ;;;-}‘,

!npit}g is thought too great, site No. 1 should be adop ‘",,

ail drawings of the well and but only 8 PM |
Sk ( v ; pumps, but only 8 P "0
g f;fuﬁ}}'_""' &.  of the Engine House, Boiler House, &c. with the pump ¥¢%

61. e . e
The amount of water required fo be raised from a level of 20 feet $0 a'}‘

Caleulstions for Bnginey, 6,000,000, x 10 % 50 feet. ;
BT L ey . he wm S ®yGHP s
s, 33,000 x 24 x 6o &

i P., for which amount we must estimate, Viﬂ-f"‘"‘ B

7 seen that the ares of the cylinders is 224" there- .

ings in this sum.

13

PUMPS.

65. Letthere be 3 pumps, any two of which can do half the work, therefore

each pump must rise 4% per day or “e cubie feet per minute

2 “‘"-““? e =334 cubic feet. The length of stroke I propose to be the

- same ag the piston of the cylinder viz. 2.83 feet so that i =70 = strokes per
‘minute, The capacity of the pump must therefore be % = 4.8 cubic feet and as the

length of stroke is 2:83 the area of the pump will be t% = 2 feet area or say 1-8,
diameter for each pump.

66. I propose to make the Engines direct acting and place them over the

Engines proposed. pumps—which are in a well 20 feet diameter.

The Engine framing will be supported on girders laid across the well, and

Sadloih e m’pporte . disposed above the_pump? a.s'sher.'m‘ in 'dra.wings oﬁf Eng'h.me
House. The pumping main will divide into three and join

“each pump.  Each pump will have its own air vessel into which the pipes from the

pumps will be led, and after leaving the air vessel they will join again into one
main. This plan of placing the Engines over the pump well and using it for their
‘ foundations leads to economy not only in them, but also in
allowing of the reduction of the size of the Engine House,
A similar plan has been adopted at the Eastbourne Water Works with success.

The air vessels should be of about 38 cubic fect in capacity.

Economy in foundations,

.67, The cost of pumping Engines varies very considerably. The cost of the
Cost of Engines—Cost st Engines at Cork Water Works (Sir J. Bexson) was £55 per
other places. - ~ H. P. and at the London Sewage Works the Engines wo
estimated at £70 per H. P. Both the above included, Engine and Boiler houses,
Chimneys, &c. The Board of Health have adopted a standard of £50 per H, P, and
Mz. NeviLee in his work on Hydraulics says that the cost per H. P. will vary from
£50 to £100. I have taken the extreme limit and put the cost per . P. nominal
at Rupees 1,200 allowing for contingencies and carriage, exchange, &c. this amount
will I think cover all probable expenses, and I include the Engine House and Build-

@
PUMPING MAIN.

63. Ipropose that the pumping Main be 18" indiameter. The amount of
‘ water raised per minute by the Engines is 666 cubie feet and

Bi"“r“"phi'%v this would equal a velocity through one pipe of 6.0 feet per

 socond which is not excessive. | This main should be furnished with two or three in.
; termedisﬁg éiop”ﬁglyes to prevétlf'-the water retnming in case of accident and &
ol h L3ttt s

loaded blow off valve will also be- necessary for each pump.

.
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1 the gquantity reqmréd. T&zs wvmld be about 5.5 inches per. honr.\ The rate of
: _ filtration to be efficient shmﬂd never exceed 6 inches per hour, {

Rsts of Thmu Cm
pany. i  This rate has howsver sometm:es been exceeded and the

.followmg table exhlb:ts th&‘ mtes at a {'..»,w of the Engllsh Water G’ompn.nm :

|

ﬁlte:beds. X BB L

ot ey : b mchzsperhour

ﬂhalm G4
B e e )

|‘|i

. b b,"

M’Scn&m...‘ A Rt im0
} A Kew Rivar .- % e ) e 6 ! Fetlay ;
. Southwark and Vsmxball e oy D el g
o SRSt e S s 107 e g O

‘Red Hﬂ?s water is not o faul as 'I‘htzmes ws.ter. RS it

7% Each filter bed can ba aupp,md mth water from Sy

Bupply to the Slter Beds
g any of the sm gettling txmks ' | I

73, In leading the water from the séttling tanks the pipes leading 1t from
Bhetibutivi s et 3 PAIT of tanks unite and pass into a collecting well, and from
. : thig well, pipes 1o ad to all the five filter beds. These pipes .
enter the filter beds at a glightly higher level than the top of the sand, the regulat-

ing valves are plaged at the vorious cuilectmo wells.

74, The fjuar beda ag dl,-.yrned shew three Foe? of water above the ﬁh;ﬂrmg =y

,Fﬁkéiﬂg?mdia. medza., w*uch aro=—
s LT 2 feet fine sand.
SR g5 e . 1 fook sand size of shob,
ey S e - foot gravel size of walnuts. ‘ .
:'j‘ i Bk L i fmtgmvel large Bize® - (|- | it :

Lapbliis

:
Jalie

luwer hxyc:r ara the drains 6”7 and 97 in breadth according

" s w;,.y,x“ ‘ t.o bhmr posx%mn in the filter bed, I propose that they be of
: wway lered water. - g1* hncL walls and flat tiles laid over them. The! bricks

will be perféi"a)ted a8 also the hﬂmontal tlles—-thnae ﬁ; is prob&bie ¢an bc

made in 'Lhts cmmtfy 1. e

o ey bl o2 LA

-

-.;y;;":‘;mfﬁ.,fwue‘

e | 76 There are f,wo a.“mlable methods of forming the sides and floors of the : ‘
- i PR gottling tanks and flter beds. They are~—1st of Brickwork ?
o L ) Jaid in Chunarm and pointed with Cement, and 2nd Laterite %)
£ similar tg i.hzt used in the Red Hills Tank Bund and plastered with Morgan's < 3
ot Pgrtland cement. 1 have cstamated Tor exenutmg the works in either nay-—-m ;

cither ease 1 ?!-OPQB&W 1&3’ tne ma.snnry on puddle ons foot thick.” =

~

. mpﬁ:hat mt “Sand asahc nad MIM from tha Wmm.<
s, their uppez strula sta rowposed of i It would however nqum exter
' ';gﬁhﬂyﬁem frocs the Cortiliiar, buzmm bﬁ;;a 3 i yrocar:
iﬁﬁﬂﬁbﬂ ﬁ avdp wi;ui':e wwni. . : o




j' p ) . " ‘::’:s:& \1"_: 'Ivar '?'" ‘.{.'—" _liﬂw 1.

"&' . ¥ td L "
: : e PN 3 “ F\%

ui A iy i » v " " ok “ ‘ g I :
g B e S el % 3 %*—? e o
i ot s ;.A-Fk;ﬁs—f'ﬂf%;'ﬁ? o 51 ; " 6. _ ‘
- : ol A BEDS --,‘-' 1 ptﬁ" SRt ““ Ao ¥ -{-‘ ~'-‘ - , ' "_.‘_ ‘-" ‘..:' :. & :
SH b » : | 000 900 ga.llons is 10 feat thare Wlll the,refore never, be less

PRt ;, t R SR ST *’"‘ *?‘4 . _ﬁf‘ % ' ‘ When the tanL hf‘MS 2: o
o s Adter titration th R ¢ *#E rains and P it than 21 faet m the tank; or:j;erhaps mther mare (say 3 feet), as the tank has

i ! As destgnad the lovel of the water is to stand at 69.00 inthe

bove meat <ea, level, and in ﬁ]hers 8§ feet lower or 61.00, and

oh ’ is’ {'ull thh 9 000 GOQ gallons xt ﬁnll smncl nt

L6

"he general pian of tan ‘
3 Tﬂmcbuks qumbers.

: R S i o e o e e “collecting well and ©F=" P et {1k ) i 3 TR e Va.ive chsc.s :
: ; : Ao e Stores.
Offices,
qau.l “ashmg Bo:L

With the excepmon of the 1atter, these do not need obedesmbed m detail ;

dxey are mcluded in the estlmahe.

" The sand washmg box Sheet No. may however be brwﬂy des bed,

2 - beneeded, but as the water - ¢, 80 1 , ; Itisa hrge box formed of brick work having two ﬂcorsmthgmcheﬁ space between.

. water in s et ‘ din Slasly. 46k ortal f - The upper floor is formed of erforated cast iron pla&:es, ami ‘on this the sand to
- however. one The quantity required in 24 hours is 6,0 0,000 gals e 3 be cieaned is laid ; botwoen th ﬁoors the water is admitted at some pressure from

' the pumpmg Main. | Tt enters between the floors and passmg up through the
eing v1gorously stirred by men with peculiar spades, carries off
T Vo cessary to kee ol _ auy em‘thy substance with it. - The box is divided into three tubs, so thal a large
excoptionot o & Fesorvoir able to con ain 2,000,000 gals ™ SR o suall quanhxty ean be washe fwo of these boxes are shewn on the geneml
w53,  PProkiin '5»-5 s *M'm A uar rould not R R 5 pla,n of the ﬁit b«.,ds, &c tmdha ttmhod &huds for stoung sand c.lezmed and that

= b S e —
e 3 = -
drhi BT - R e o

.14.

gand Whlcn is b

»"R}_,*;.-‘t’v» ylig x

2. On the pumping main reaching the main valve house, it is divided into
thz oh bmnches 'to the t’hree pmrt :ﬁf s, and in this house ate the valves for cutting
' oi tanks. On approaching the seltling tanks,
o, with valves to each tank. From the valve
- house just referrod to, thors @il b an elentric commnnication fmth the Engme
#House. regulating the ‘*ﬂmﬂy from ,*hﬁ pﬁm}m to the settling tanks, or a s
mmmumcamun L,Oﬂld be ma& ‘by“al' wmg the water when it geta high mmugh s
in back through gmt\u pxpet‘the En@uaHousean&hlowa R
ve house sho ’ “ T

ini:.h ﬂ beds.a}.ns;i tank, bpmg mﬁny m.

s—‘i;ﬂ“!,.‘)“»vy ,_



less in dmmetar than it “WGM& be were t.hxs haad obtamed at* Red.» Hﬂls 9';:_ a 6

junction of the new main and town end of the old main should also be
removed and nplnced by 386 inch pipes. The question mooted in G. 0.
“ Neo, 1,174 of th April 1877 as to the advisability of moving these 42 inch pipes to i
part of the route between the Bed }hﬂs and Kilpavk dewands a reféreave, : |
1t would ovidently not be proper or expedmnt to place the pipes directly next
. tlie reservoir as’ on this part of the route we have a greater inclination than on

~ any other and o less gize of pipe than 36 inch in diameter should probabl? Be nsed
. here, 80 as to keep up & proper tram and o pipe of éreater diameter th.m Sh’
between this part and Madras, There can be no doubt that thusd 42 inch pnpes

' canmotb be laid on this 1atter portmn of the route withont eontmmnu them all the
way to Madrag, and the expense of such a proceeding debara us from 1t el do
nos at present sec where these pipes can be used at all. k) o ‘
,'1‘11@ main should be furnished wnh seour coc};s and &df-cloﬂsmg va.lves 5

A MATN o . iy ‘j. : sxxmlm’ dxshance away. Pttt
s “& & g MIm T0 m g7. I think it will beex;wé}emt to replave the part of t}ns main batween el
_:ml}llh of the Main d Wt F W ‘ ” the Pomt of jdnctwn and the masonry shaft by smaller pipes suited to
"'"?!‘f : 5_} ',m iﬁ b lied M[unm’ﬂn i the copsnmption of thp few houses it supplies.  The . part between the f

v'n;‘:: : 2 b .‘ .. 0i
m Ml Mﬂw ilalmw<&e :
- that i&mb:nb‘ d and this* will be Mdﬂﬂl ﬂﬂ :

;--ﬁmﬁ;’% "“‘"m»lyauum dts,ooo. |

nial e s e TS

m>‘ Qﬂ .f;' ""A‘
.hinn,ouu = L0254 iuAsc

y : whmh would close on any burst Lakmg place and causmrr 2 Resid
G b " great inereasc in the velocity of flow. . Ajr’ walves will also (
hc needed, and a ﬁ;w stop valves s <hould be provided to divide the main into sbmt M far il ek 3
 districts to enable it o be roadily repaired if pesd be. 1

g9 I have now described the works which T propase, 1 thiﬂ‘k fully 'enuufr’n : o

“to shew i:hext mmn pmnts and to emble it to he Bald whethér they can be i

it mtecuteti far th-a amount set down 1!,1 ‘the' estimate,
g “Thefe A however another pmni to be referred to, sad that is the con: pestif
‘ Stmetmﬂ af B storage rescrvoir in ‘e ald Luna,tm Asylam i

i cﬁmpuunﬂ ¢he cast of which T hm‘e not included m‘she sdhemie. . s
The Ievel of tim grcmnd 15 ahuut. 12.00 zmd its a1ea ]B abum 11%; acres. The ol
highest pumta whzc‘x Wc need to s ,'pb‘ are nﬁ a fevel of | 20 0&} Tt m\ﬂzere fore 0
evident that any reservoir n‘mst be abova the lm el of this' Wrouml I propose ihat ‘
if 1t is thought abtolutely necedsary to have astorage Teservoir; to construct it so = g
 that its highest water level may be 10 feet above ground levevl ora level of 22.00 ; £33
af the reservoir wete made of an. a:t‘es, equal to about 334 LG00 square foet for Whmh b
thcre is an ample space, the resar#oxr would hold four days sapply, e tlms e % §

i much greater time than the yaain if properly laid would ever take to repair. Two

: da,ys might be takera as the extent I think, and if so, the r'esér&o;r would only fall .

5 fect and be at mvglf 17.60. whlch would still supply Blag:k Town andotherlow. | }-

n eh‘ ate ﬁhe grea.tcr pa.rta of the popula,uon.» The cost of e

such a rese » f’f masonry may be appronmately sta’oed at Rs 2,00,000, and if 1B

cbvered as it shq | 'be, it Wnuid cast \considerably more, 1’5 would be tmaat’e ¢ i % :

to pmﬁ a earﬂien t‘efetted emba ‘manﬁ s0 nen,r the tovm. e S el @; i)

" parb& of "h

bt | l!iﬂm plhnuadupw] the plp& o
Nomrmmapmtheywﬁi '

mum«:x m@wm Hosg bawua mnstb-rdndm A,
j 00 high ﬁkwamwm%l ﬂ : ﬁumﬁm




Ak + 20
| ”"‘“““wwmmu; comparison between ©
i _s;s.......m wis - Works allowed in this scheme for settllng‘“d
IR Mlﬁ Cllcuttaandxtnufolloﬂ" :

% |

seauefwu..n.. Calgiitth 31 2
rsl“"‘nm Mfanh SIR70000 L 750,000
SO el S IORIRY | 71160000

” mw'muﬂonﬁun,md Itlnnlutu mh M

W mus wmamwyﬁ“
Agmnmmm&ru&’twmmnﬂwf“
mr winh)’ Mmmwmwﬁm
§ mmﬁemmﬁwa&m T have alred
':-_hﬁﬂOMumM.ﬁmmbﬂ

mhg hhh i propr are sl;ghtly lm’getmplop"l 48
. l-he filter bods are aﬂgbﬂyk&s—-—n‘ wﬂl, howsver; & ‘::_f.

Whﬁganmie danau water ﬁ'om the Raéﬁ{

1 e N R
'

AN

TG
i
-

Sy ™

’ 8 " perhaps bo also of laﬁen% but I foar that the latter material is too porus to make

o ’
21 f
[y

96.  he following is my Estimate for the works such as I have detailed
in the foregomg reporta and on the drawmrrs attached :—

} PARTICULARS. !If of Brickwork] If of Laterite. !
Rs. AfP] Rs |AP ‘\
Asieacr Moo ¥ T BT i 5. Wl |
‘Construction of Tower, ‘inchidw formmg dam for it and
b culvert . e 8,000 0| 0 8,000 0/ 0
Machinery in aner L e 3,506, 0} O 3,500 Ol U8
Piar to support Gangway....... - .. 1,422 0| 0 1422 ¢ O
Culvert through Bund 1,200] O} Of - 1,200 O; ©
Three Engines of 32 11 P, nominal mcludmg Pumps, Well ,
Buildings, &e, &c¢,at 1,200 per H. P... ... 1,15200) Ot O - 1,315,200 O‘l 0
Pumping Main between 'luwerand Filters, mcludmfr laymg Fid ‘ : i
and carting : 30,815 0 0 30,815 0& 0 ,
Excavation, Mason ry "Drain Pnddle, &.c &.e, 1nFJbem n ' ] i
“Bettling Tanks, Service Reservmr, &e, &c 540126 0f Of 265578 ¢ 0 A
« Turneocks Qumte:a , A i 3,000‘ 0 O 2,000 ol 0 S
Valve Houses at Filters, (") 2,000 0 O 1,500 0 0
© QOffices, Stores, &e ... %, 38,0000 0, O 2,000 0 0
Gatewn.y e e Mt L b v <01 2000100 0 1,500 0 0 ‘
Sand washing anes, 2) &e., including Tiping todo ... 1,660t G} O 1,158 0“ 0 s
Drains, Pipe aml Tile, &0 % ‘ 2.')00. 0} Of 2.000{ 0f 0
628 miles of 36" Main to \{adms, mcludmg Ia}mg and : i s
earting an average of G miles ... ; 497,635 ¢ © 497635 0 0 i
Stop, Self-acting, and Air Valves, on. do, 18,920 0| (f . 13,920 0 0 e
Valves, Piping, Branches, Junctmns &e., and‘Machmery at‘ ) | 1 J
Filters ... i iy =3 18 G-H‘ o o 16,644]‘:).' 0 !
, Potal: .. la,‘l‘-,ll.‘ 0 Q 9.64,072 (‘l 0 :
' Add for oantingtnmes &c., 10 per cent.. f1.24, 21" 9 0‘ 96,408| 0' 0
Grand Total... | 13, 60 334; o of 1080480 os 0

The abovva eshm&tve shews the cost of the several works in Brickwork and in
Laterite. The tower which T have shewn to be of Brickwork in each estimate might

g ey e AT G

satlsfectory work. in tha tower. The difference of the cost of Laterite and Brick-
work is very grea.t I fxavg estimated that good Brickwork canbe done at Re. 12
S per cubie yard, whwh isa modemte allowance. Laterite Pitching which I propose
ghould be used in sattlmg tanks and filter is said to have cost at Red Hills Tauvk -
Annn.s 8 per cubic yard. 1 am unable to see how it can have been done for this
b i ~ amount. The price I have estlmated these works at is Rs. 4 per cubic yard, and this

.f L e e plastering with MorcaN's cement —and I think there is {ittle doubt that the

work ean be exccuted fofithis amount. It may then be safely considered that the
oost of these works wﬂl mt”exoee& 10} Ls,cs—were they to be camed out in full.

97 The uonsumptmn;m Mt&s at present however j is only 7;} gallons per

i of 15 gallons for which these worlks : are designed. . ¥ : |
Therefore the full Engine power would not be at first required. |

‘fpymdoone andahalftxmesthewk , one Engime E

3 W'L’ - g i e

two Engi are ordered at present we have omefor  LF
&own We may then deductthe costofm o

1
3

to ey Sresidont Munigipa) Conigssion,



g i

103. T can ﬁ°£,ven'§‘ilé to hope that Government will aceept the whole schome
as proposed by me iwi‘t‘h'bnt ‘.fu‘t'{ther professional advice, but I venture to ask, that
 unless some practical objections can be urged against my proposals that they be
submitted on any doubtful points for the consideration of some consulting Eu-

AN . o2t

gineer of eminence, who might amend the scheme as he considered necessary.

= Wk . 104, ' Ne dgﬁbt the scheme might be made more complete, but. most probably |
e iﬁcreasedf*gost,”md if so, I fear that it would be beyond the means of the Muni- = "

cipality to carry oub, , :

e 105. There is no doubt thatq‘ the works eould be carried out by the Munici-
- pality deparbmentally as far as regards the excayation and masonry works af Tess
' “eost, and in much less tirhe, and much mote satisfactorily than could be don ol

- contractor, and of this I have had B&e'mpeﬁem'?iﬂ‘o?her“l)hc T
respectfully to ask that His Grace tﬁé& Governor in Couneil mﬂ eonides hic

views as to the placing of the works in the hands of an Engliah‘f‘-c&itmdtbr. g .
N 106. 1 beg that any omissions in this report, these ‘plﬁjtl{s', k., may be eriti- ‘
: cized as leniently as possible. I have had little or no assistance in their preparation,
. and it was pecessary for me on account of other duties to spend as short a time
- on this work as possible, | ' § T gt
s, . T have the honor to be,
= i) o - Your most obedient Servant, - ‘ -
. “J. A, JONES, Assoo:Tulh. o &,
e Madras Municipal Commission,
e EAE : ‘ o i
| {":

VY oullsy - .
el W
4 T A

i e R
out by Colonel Muriass in G. O. under reforence.  Probably every day now lost
will increase their cost. i , ‘
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TarLe: snzwnm the quantxtv of Water which would be éehvered in 24 hours
by pipes of 44 mches and 36 inches in’ dmmeter at varymg levels of the Rgd

H\Us L&ke.
R A el
3 | Tank Level.

. Above mean sea

Deﬁvered by plpea of

; VMm. dmmed m dm.
120@?)000 ?,235090
‘lsmooo 8,100000
H,m,ooo amm

| }6,056000 | 9,630,000
T 100000 'io‘%f'om

i 1 198'060

hrger quunhttes axe gallons per day..
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FINANCIAL DEPARTMENT. o 7
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: Read the following paper i— : | WeRLs

3 ..W/
_K6:26.... From L. R. BURROWS, Esq., 30#@ Prosident of the Munivipal Com-
e Mwn, Madras, to the C?g,wf éecm‘ary&o Gawrmnmt daéad 3rd June 18:8

In eonuechmn mth the mb]ect nf the (}evm'mm Drdm' murgmally noteﬂ Jhave -~
| the honor to ».;;% end, for the mformatwm;,.

No. 911, of the 23rd May 1878, Fmﬂmﬂ of His Grace the Govemor in Couneil,

Dapartmant some analyses of thg Red Hills water

recently made by the Chemical Exmmer to Government.

" 5 'The analyses of the two samples of water taken on the 8%11 Fobmary from‘ ;
 the delivery ehamfel was for the purpose of testing the valuo of a filter invented by

_ Captain Te ]m the sample marked * being water which had passed thmngh the BURR.

mm- and qﬂ;er, water which bad not passed through it. ol s

s 4 Formm' analyses seem to prove that no contamination takes place in the pipes ; e

 the water taken from the most distant taps is always found to be as pure chemieally by e

il

B a e Rl A -

w en R
- —u o P '
]_ \‘ﬁ( .». SN

i as that taken from the channel.
f & : , :
Excrosure No. 1 :
Anaryss of Water from Red Hills Dehvery Channel, dated 8th February 1848.
L i | : Ualabelled.  Markod ™.
¢ '1“ Total sohds mgﬂn Per htl’e . ; " .0 . s .. 0 179 ary O lm i F ‘.:," ‘.f““”
el VO]BwG U] g ) ”” bt re LI . 0'9*0 L 0% ook i
Bodium chloride, » ” b LR e e R R s .
; Totalha!‘dnm e s v PNy oy QO“ .= = i 3"‘5 . 395
Pmnenu " L ekl L . f ?‘2 2“ 2
i mmm!mgm pal‘htm A v e " 0‘28 : 028
| Albumipoid emmonis, mgrm. perlitee. ..~ .. .. 096 - 038, ~
-‘ N‘mc md, N " " L ) . 3‘“ # 3 60
The two samples of watet are ulentml in quality, Tasto and ppamm
Rms:?;;& F fmugmoll)lﬁ li vegetable fibre; soms t{'m ’ﬁ?ater ﬁu:
gme]wery channel was Mpnmmad in J It then contained more solid and more volatils
matter'; permanent hmlnm waslm free hnnmmm was greater, albumiroid ammonia much
greater, nitric acid mwh Lo o
"" 1 ~. ‘
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