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Proqeedings of the MadrasGovernment, Public Works Depariment, |
& 11¢th April 1866.

No. 149.  Read the following letter from W. FRASER, iEsq., C. ! i
Executive Engineer, to the Secretary to Goverl’lﬁlésx;lt’ Publ;]lé sv‘s)rf,?fls
Department, dated Mount Road, 26th February 1866, No. 50 :—

1. T have the honor to forward my first Report on the Madras Water Works
with one volume of detailed plans, and ‘an abstract of the estimate. I trust that -
these papers will be found satisfactory. - o

2. A detailed specification and estimate will be furnished when required.
The other volumes are being bound. , . o

3. 1 send this volume in a deal case, as it is large and easily injured.

FIRST REPORT ON THE MADRAS WATER WORKS
- . By WiLuiam Fraser, Esq,, ¢. E. -

1. The supplying of Madras with an abundance of pure water is & question
which has occupied the attention of the Government for many years ; and numer-
vus reports and suggestions have been submitted by professional Engineers and
others, either under the direct orders of Government, or from having their atten-
tion directed to the subject by the repeated complaints of the gradually increasing -
impurity of the water drawn from the wells, which, at present, form the only

source of supply. ‘

The gradual deterioration of the Madras wells is so notorious, that it is
unnecessary to onlarge on' this part of the subject, for the purpose of establishing
the necessity for obtaining a supply of water from some other source. Many
reasons have been assigned for this deterioration of the Black Town wells. but
there is no occasion to search for obscure causes, when we are familiar wit’h the
fact that Madres is built upon 2 pertion of the helt of silicious sand awhich runs
along the Coromandel coast; and which, in its uncontaminated state, yields, nearly
every where, a very pure fresh ‘water. At Black Town and other parts of ,Madra};
it has been thickly covered with human habitations, the surface has rarely been in
any but a filthy state, and, considering the porous nature of the goil, it is but rea-
sonable to suppose that during every monsoon a portion of the surface impurities
is washed down to the water-bearing strata; and there can be no doubt too. but
that the very eflorts recently made to keep the town clean by flushing the drains
with water from Cochrane's Canal, has hastened the deterioration of the wells : for
these drains were too uneven and broken to be successfully flushed, and the dilut-
ing of the sewage only enabled the porous sub-soil to absorb it the more readil
The result has been that many of the wells which were. slowly becoming impu;r(;

have, of late, papidly become not only unfit for use but offensive. .

. 9. The troops in Fort .Saint G[eorge are .supplied with water through pi ' .
froin the ** Seven Wells,” which are in an open piece of ground at the north side .
of Black Town, about two miles from the Fort. " ~ e sl

" The waters of these wells, and of several others?%htmﬁ;,géut' M dr:— L
beéi analized by Doctor Wyndowe, the qumment_()‘hemic%l Exaugne:.g ’-.}}Ia‘\l‘;: -
following copy of his snalyses has been kindly placed "at my disposal by.the
Madras Sanitary Commission. - : Rt o

The work on which Dr. Wyndowe is engaged, “ The. Analysis of ‘115 ‘waters
of Madras,” is not yet completed.. “In writing of the'wells of the 1st, 2nd; 8+d, and

éth Police Divisions, he says i—¢¢ The resiflts show that, with very.few exceptions,
¢ the drinking water in.Madras is asba.d as 1tf~pgss1bl .can .be... I am also informed
¢t fhay e Poosest_only .mal uﬂeééﬁf thege’ wells for drinking purposes, others
% obtaining their supply fronitha few good wells, and paying for the sime ™ ™~
rlemark quite coincides with fhe result ot vy o%-

those who éan afford to do: so “send for water to
vihere the belt of sand has been eithet not at all, o onyy,




Proceedings of the Madras Government, Public ' Works B?Pﬂ”m”i ﬂﬂ" Apﬂl 1863-""’ A_
Tabular Statement of the results of Analyes of the following Drinking Waters in 180 at’*’the Pres:ldehey» arra‘nged a.et'ordmg to the Pohee Dzvmons.f*‘“ il i e e
SENSIELE PROPERTIES. L Cm:mcu. Pnonmss o S o ; R
Solid ingredients in Hmaneam oo | Bases msolution by | - p i e ailing, ,
. one Imperial Gallon. mw cmondes deter- ~ Carbonic Acid. o _;In -8‘?1“?,9“ a,ﬁ:er o g E
o Locality. Appear- Re-action —— || mined gs.Chlo- - —— T — | Remarks.
2 ance Odour, Taste. to test . 2 5, '._ _iDA 1 ride of Sedium T I 4 '§ § L ol
g ) Paper. é g | . 5E g . 2| . in one Imperial A S I 2 I - E
= 2| 5 | 2 i ElE| Gl s | 81 Bl 82|25 &
S 1A &’ § B2lal S lAa " |\@ 8|2 la | @&
1st Police Divisign. Gmins,Graiﬁs.Grains- [N TR e : S SRR A n ; '
Well—In China Bazaar | Not clear |None.| Slightly | Neutral. | 4 | 79. | 83 9o | 1d{16s"| 60-21380 grains. | Fair...| Fairl..| Fair.. | Largeq b
Street, Monument Es-| from par- brackish, ) i b SRRV W
planade, China Bazaar| ticles of
Tannah, dust, &e., :
suspend- {
ed, clear !
after fil- , S 11 - : K
ell.—One of the two wells| Clear . | 4 " 75 | 78 1ol Uojtrge] 5290630 do. | do.. |Abovel Much| do. ot
ell. e of the two wells| Clear .,. 0. | Not unplea- | 3 (E R AL 830 14o|l7§e] 529 40, | do.; fANTELY. B
on the North Glacis sant, P do. Co ke 3 b N | aver-| above |- - A 1
g‘i; fllzsmFort, near the . o B : _ 5 age. aa.;r- FUR N B S 7
'indmill. 1 [ A SR ST B L R ST R
Well.—One of two wellsin | do. ...| do, | No particular| o, 1 4. 60 1 64 ' 5;}._ 1592039 '40'62970., .do. | Avers |- do.. Traces do, . | ,,dqe - d@"_‘_‘ do. | -d°4"' :
Cunnee Covil  Street, taste, ifany, | R ke A o fegep b B e A RS N
near  the Water Gate a very faint 1 " R IR RN A - » : :
Tannah. , brackish o
) " taste. ) an 1 @
Well.—~1vside -Darmarajs ;- dor- -0 -dow Agroeable not! . 5 821
Covil, Linga Chetty| e unpleasant . RN
Street, Royapooram Gate : o I . T
Tannah. 1. o N 9 : BRTUCUIEE Es
Weli—Thumboo Chetty| do. .. | 'do. | Slightly | do, 4 | 75 3c | 160f19+ | 52:61400° do,.«
Street, Royapooram Gate brackish. ) RS SRR
Tannah. ‘
2nd Divigion. ‘ , ‘ RO TR TS LR It
Well.—Old Jail  Street,| do. ...| do, |Agreeablenot| do. 5 28 | 33 3je| Te{l0ge; 1810350 - do.
near the Mint Gate | ~ | brackish. - [~ ‘ | R
Tannah. , . ‘ B TR T EEE R e i N N T
Well.—Googely - Bagaar | do, ...| do. |Brackish, . | Alkaline. | 6 |150 | 156 0o | 102:30500 do. | Aver- Cansv- Aﬁove Large Much | ;:':1'8 Large.| do. {4 °
road, inDumaraja, Covil . S Coe . SETEN Heok f&ger' dEI‘- : &VST- L above ."',,»:ge‘v )
compound. o TR R IR T R B a.ble. : 389, oo javersi oo e
Well.—Narrainen Street...| do. ...| do. | Very bl@lrack~ do. 9 |es212511 a4 180-641 60 do.} Undes
o | ' ' | ish, : [ AR
W eil.—Ramalingen Street, | Before & | do, Rather | Neutral. | 3 27-30, 30-8 o1e| 906]30:10. A
' (pnvate property) * after fil- sweetish. T ST
tration s L =
. opaque. g 80 d
Well—OId Jail Strest, o | Clept oo | do. |Agreeable notl  do. 65 | 278 | 3430 .8 780769 - do
the Cotton Godown. (Mr. brackish. : AL o
Barrow's.) | ‘ SR S R TR
,Well.—-Seven Well's Stfeet, ‘do. .. do. Slightl Faintly 5 ).38:3)4380. ‘ B 106 160 22°50710 ;‘%0 -4
Big Parcherry Tannah, 1 brackish. /alka.lino..rw’ v . [ R RE I Do o
. - N I Rt 2 A | £ E‘ = - - . R ‘ ‘ ‘
do I do. do. | 7 | 39-30 4630 - djol Wslidel 21°63150 doc B
‘_;uah.“ I 1
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Tabular Statement of the results of Analyses of the following Drinking Water:

A ANA A A A

W'm ks I)epartmem llﬂt Ayrzl 1866

o

in use at the Presidency, arranged aCcording to the Police Divisions.

Cuenicar ProPeryIES.

SENsIBLE PROPERTIES.
Solid ingredients in
y one Imperial Gallon,
Locality. Appear- ‘ Re-action
. ance.  |odour. Taste. to test 3
[ BN E * . oy
g S . Paper. 8 g »
: AR
= | S | £ &
2nd :D.ipirioh-—.-( C’bncludcd). » | Grains. 'Grains- Grﬁins.
8 | Well.—Googely Bazaar Es- | Clear .. ...} None.| Brackish ...| Alkaline. 3 [122 |1250
: planade, Googely Bazaar | . :
. Tannah,
3rd Division, _
1 {Well —Tce House road, | - do. do. | Slightly |Veryfaint-| 9 |839-00|48-00
West of Hindu burial ‘ ~ brackish. | ly alka-
.ground, Ice House Tannah . line.
2 ‘Well ~~Tce House road, in-| = do. de. do. “do. 5 131-30 3630
side the Hindu bunal ’ T
ground '
3 Wellw-—Hall’s garden near | Before and | do. |Rather sweet-| Neutral. | 4. | 34-30 38-30
o the Market Tannah. | after fil- ish  agtrin-
tration gent,
§ , opalescent.
" 4 | WPell —Baboo or Bo-Begum | Clear. do. | Slightly |Faintlyal.! 7 |44-30|51-30
- street, North gate of Pat- ' " | brackish. kaline. : ' ,
S tersgarden, Club-Houae
b Wcll ———So(»pary Goontah do, do. | Not unplea- | Neutral. 5 |81-30}36:30
"] street, CIub—House Tan- | sant, *
- nah
"6," Well -——Ad;ommg the tank | After fil-| do. | Very famtly Faintly al- 5 |34-30|89-30
"."| in Isan Moolk’s garden, | - tration- L brackxsh kaline. '
<"1 South of the Royapettah | clear.
| Police compound. - a ) - ' A
7 AWell~~Wood's road, Pat- | Clear. do. Agreéable. Neutral. 4 24-30128-30
ter’s garden. :
8 Well.—-—Chepank : Palwe" dk | do. | None. Veryfaint-| 4-5 |36-30 | 40-80
=1 compound, wused by the{ - - S 1y alkaline. |
" inhabitants’ south of '
{ Chepauk. '. : , st
9 |Well.—Chepauk Palace com-} do. do. | - Rather Alkaline. | 5 |48:3053-30
pound, used by the inba- | ‘ brackish.
bitants north of Chepauk,
: 4th Division. o e B -
1 | Well.—Cabalisparawan Co- | Opalescent | Rather( Earthy like'i “Faintly 2 10 | 12
vil Maday Street, Brodie’s| both be- jmuddy| tank water, | acid, ~ ~
road, Ayatoray Pillay| fore and| =~ {or . water]
Tannah {used by Ihndoos after fil- kept in a new
only.) tration. ‘pot.

Hardness fo 1 | D entonio Ausa, In solution after boiling.
‘%}ondes deter- 1 . - — O
Tl =i :gamtdas(}hionde - . - ) . '
g BN e ofSpdgmﬁgloﬁe PR B 8 B & 81 8- Remarks.
¥ Imverial Gallon. |- N @ . o = & =
§<# g ea Imper» s 011 7.“;(; & g g : % o g : % \ 5; ‘ “g,"’ _g
S1&1&} & 8|8 a5 |82 |#8
130] 25¢] 98a] 80-90530 grain. | Under.| Very [Large. | Consi-| Above | Very | Very | None.| - -
LY T | large der- | aver- | large. 1ayge,‘ B
congi- ‘able. | age. '
-1 der- , A
‘ablo,.
50| 184| 230| 21-04560 - do. | iéve!:'-.»Fai?-' Small.| Fair, Biucli,-Large- Large.| do. |
T aver- |... .|
N age |-
: S (L C darge)| T [
30| 130] 160} 17-5¢800 do. . |Under. Avei‘- Aver- | do,-| " do. | .-do. | Faiy; Dig-4 -
ST T S age : age. e : T tinet”
evi-
1 dence
obtain-|. _
“ed T
1}9 3;49 - N‘qne. = .
80| 150/2330 27-18390 do. | do. Ra»her A&er- “doo | do. | do. Rather ;_ﬂﬁ.' :
o oTTE T N 1arge age. | “ C 1 large | -
30| 18-(1630| 1461600 ‘do. | Qo. | Fair [Small,| do. | do. | Fair. | Fair. | do.
S i - C 7 faboutd | L
: ; ) avers |
‘ 2 . co age, B I TR o .
3go| 100/1340| 22:21480' "do. | do. | .do. |- do, | do. | Fair.|Large. do, | do
3j0| 90li%je »’19’9"3820' do. {Aver-| do.'| do. | Fair. | Not | do.
6| 100 156 19:49160° do. | Sumall Rather] uie | Mot | o Large. 335? o |
B T R large ‘above | too labove.| | | oo
F LT : , aver- | large. L
ool ] e age. SURIE VS RS BN R ST
530} 1809310 24553820  ‘do. [ Aver<| do..| do. |Large. Large| do. Larged do.:}
N age. { . rather. TSN B
Jo| £Yo| Goj 4-38450 do. |Above. Under.|Under. Under.| Little |Small.| Aver-| go.
1T (aboves  age.
p
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Tabular Statement of the results of Analyses of the following Drinking Waters

Number.

<o

B

10

11

13

SexnsiBLe PROPERTILS.

Sohud ingredients in
nne Imperial Gallon.

Locality. Re action "M_""”d
Appearance} Odour. | Taste. to Test o =
Paper. R S o
$ | E =
| § 15 le
4th Division.—(Continued.) Girains. [Grains. Giains.

Well—In the same locality |Turbid, sus-|Earthy or| Farthy of |  Acid. 3 12 15
used by all other castes ex- [pendedmat-| muddy |the unfilter-
cept Hindoos. ters large | smell. |ed, of the '

Iron and filtered
aluming afe brisk plea-
terfiliration sant,

clear.

Well.—DBehind Ayatoray Pil-|  Clear. | None. None. [Very faint-| 3 23 25
liar Covil. ly alkaliue.

Well.—Daberood  Dowlab's do. do. |Faintbrack- Alkaline, | 5 33 33
ground in Coonnoor Mothia ish,

Moadelly’s street, Meer Saib
pettah ‘Tannah.

Well—In Abdool Cawder’s| Clear. do. Agreeable [Very faint-| 3 29 32
garden, Cossapet Tannah. not unplea-ly alkalioe,

sant.

Well—Curdisawmy Moodel- do. do. | Tasteless, [Faint alka-| G 37 43
ly’s ground, Pewer’s road line.
Royapettah Tannah.

Well.—Camalooddeen Saib’s| . do. do. |Sharp, very| Acid. 4 17 21
garden Royapet Tannah. pleasant. ~

Well.—Mowbray’s road,Mow. {Turbid,sus-|  do. Earthy,after! do 3 I8 a1
bray Taunah in Rungiah [pended mat- filtration ’ '
Naik’s garden. ters large, agrecable,

' clear after

filtration,

Well.—Xistnampett Venkata| Clear, do. |Sharp brisk do 4 18 592
Rungapillay street, Aroona- e
chella Chetty’s ground.

Do. do. do. Opalescent.! do. |Acree O 5 5¢
in the garden of Parthasa- grecable. F;:;&IY 6 %3 »
rathy’s Pazoda, )

Well —Edward Elliott’s road do. do. N - o 2 5
near 1ts junction with Meer~ one. Ve:zigmnt 5 5 57
an Saib’s street, )

Well—Beemana  Moodelly | Clear. do. d
Pettah, Sawmynada Moodel- > do. 5 58 13

. Iy’s ground.

W ell.—Vellala Tanampettah, do. do. |Agreeabl sale 5. a0

* Moottiah Moodelly’s street, . grecable. F;::?(lll) 5 258 |50'8

N Calatha Moaodelly’s garden, )

148 [V e{l.—Saint George's Cathe- do. do. | Brackish. | N q1qalas
dral road, in Mr. Sim's ish. | Neotral, | ¢ | 6143 | 6543
compound.

Sth Division. ‘

Well,—Narrain ~ Moodelly's do. do. Rather Faintl 5 { 5
garden near Nungumbau- brackish, alkaliug’. { 18 5
kum Tannah, !

Well.—Nungummbakum tank do. .do. | Agreeable.|{ Neutral 5 . 45
road, Nungumbaukum Tan- ° ’ B oy 2040134
nah.

Works Department, 11th April 1866.

in use at the Presidency, arranged according to the Police Divistons.

CrueMicAL PrOPERTIES.

Harduvess to Bases in s'(\lutix‘»r; by In solution after boiling.
svap test. Ciloridesdeter- Carbonic Acid. .
: mined as Chlo- - X T a Remarks.
ol = ride of Sedium .3 g = g w.
el & : I il @ ] = < &
= g . (1acne mperle . : @ S g = 2 5
gl 8= Gullon. = = &0 g £c = £ =
o < ° 2 NG ‘ = NG} — 3 Us) 7
[ fx —_— L oy | 3 Lagn] ;s ~
So| 6ol 11o| 438430 grains. Targe. Above|[races. Aver- Swmall. [Small. | Aver- | None
ﬂg@. age.
6o] Ti0|13%o 10-25660 do. |Under.| do. | Ave- | Fair. Aver- Fair. | Fair. | do.
- large. | age. | age.
4o| 170| 21011783030 do. | Aver-| Aver- do. Large. | Little |Large. |Large. | do.
age. | age. above.
7ol 110 18511286120 do. do. {Large.} do. |Nottoo do. | Tairy do. do.
large.
630|1130] 1301870720  do. do. | do. [Abovel do. |Large, Large.| do. | do.
et IS - ) } . N .
5ol GLo{l1io 618830 do. do. |Large |Aver-| Fair. | Aver- Aver-| Fair. | do.
- B above, | age. age, | age.
310l Oo| 81o] 847670 do. Above./About | do. | Small | do. do. do. do.
: ' aver- aver-
age. age.
910 140[163024-84550 do. |Large.|Small Fair. |Nottoo Large.|Large.|Large.| do.
* ) w large.
3,| 200] 230/36-82980 do. |Above./Above Above. Large.| do. | Very | do. do.
aver- large.
age-
30| 179] 200/34:78370 do. | Much| do. Aver-| do. | do. do. do. do.
above. age.
5ol 100| 150{1695340 do. Aver- | Large| do. Fair. |Above |Not too| Fair. | do.
age. |ibove, aver- | large.
age.
Alo| 140/1810]18°99950 do. do, do. do. do. | Much| do. | Not| do.
N ol above very
. javerage large.
5.1 17v] 220/38:58360 do, do. |Large. | Litile [Large.|Above.| Con- [Large.| do.
above. sider-
able,
Bo| 150| 200/27:47620 do. |Under.| do. |Aver- Fair. | Much [Large. | Fair. | do.
age. above
average
410] 100{1430/2046100 do. | Smell} Fair. Small.|Nottoo] Aver-{ do. |Nottoo] do.
- large. | age. large.
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Works Department, 11th April 1865.

Tabula,r Statement of thc results of Analyscs of the follomng Drinking Waters

in use at the Presidency, arranged according to the Police Divisions.

Snx§1apn ProrERTIES, Curitical. PRoPERTIES.
. . Solid ingredients in v : Bases in solution by | i iling
fg _ o ‘ ~Jone Imggti;x;l_Gulloh. I{:;a”:;:t to Cl'\lnrides deter- Carbonice Acid. In solution after boiling.
g Locality. Appear- | Qdour. Taste. | Re-action | - u » o "?';“ed‘.“gfﬁ-lx :' Remarks.

) . : . N : — de of i < w & N
= - - ance, Ptortégst S - '.5 ' E' > ‘,l; one Imperial = & ] 2 o
‘ aper. a N & | a8 Y . @ . < = = =
. g‘) ) %n g g g ";é Galion, E g gﬂ E t 28 :S _34 ‘:‘
o , S i-fil A = ; g E ;—3 = 3 e NG B ) 7 Z

5th wawn"’(c‘md“ded) ) R GrainsGraine. Grains, '

Well — Pilliar Covil, Codum: Opa?escex;t» None. | Slight Aik* line. 6-.' 34'5‘0’ 407~ . : - iLarge. } Aver-| Fair. |Above.\Large. |Nottoo| None.
baukum road, Ladgmbau- otherwise | - brugkmg ¢ 2 . X Co |123/184°:20-23000 grains. A;i.r. Large. age. l " large,
kum 'lz;lnnah Tod _clear. : ) : o ' C ) &

Well.—Chetput, Vydee Moo- After allow-| - do.  |Of theclear Faintl 4 11 15 P Small. {Traces.| Aver- (Under.Small. | Aver-| do.
delly s garden, Am‘}eekara ing o stand] water very acid_y -1 fo | 8o 9o 35760 do. | do. \Sma 1 age. aze.
Taonah, . for 12 hours agreeable. ) : '

clear. : A

Well —Gengoo Reddy street | Clear ... do..  Not-unplea- Alkaline. b 23 28 - 170} 220{11:69200 do. |Small. {Large.| do. |Above.,Small.| Fair. |Above.| do,
Eamore, pear the Daro- . : sant ' e 5o i :
gah's Tannah, _ . o S .

Tank-—In compound of Turbid,after| Earthy. Eart'h o(Aeid L t10 17 - . ve.| Small | do. | Fair. |Traces |Small. | Fair. |Traces.
L)mg-meospnal » filtration, | y Yo c ' 7A . do | Tye 8of (13830 do. jAbove aver- . '

# lopalescent.| . 1 , ' o RET age. » 1w

Tank.~Egmore High road, Opagueredsf  do. | Sweetish Acid | 5 14 |19 8 | 8! I1lo] 821530 do. | do. | Fair.| do. | do. | do. | do. [Small, | None.

"~ near Darogah’s Tannah, dish. | 1 eurthy, (Famt) | I . o )

Well. -—-I‘ovmore, Scondara- [Opalescent.] None. Agreeable Neutral ...} 2 13 ' s padaad ans) 506140 -do. | do (Larges] do.! do, | Aver | do. | Fahi4-do. -
ramanjaloo’s -~ garden, Gen-| S . ’ RN ot s st ‘ © | age.
goo Keddy-street, W o SRR e ERERIE RECCEREE Gt ,

Tank»—uhrno"ugherry 00~ fnrbid- reds  do .z-Ra'g},{ r id- ol by .09 ; do, [Aver-{ do. | Aver-| do. | Very | do. |Abun.
deﬂyg garden, opposite the. dish: b!:h’ifﬂ; o eamh;. 501 : -8 ' 10 o RS | Qs | 11oj 130] 2:92300 «o. 0 ‘ age. age. smal. dant.
Police ‘, Camm:ssxoners AR N : '

| -Otfice. = “ 4
- Well-——VungumbauLum ini{Clear ... do. .|Dg Alkal : ' N cal .815 Aver- jAbove. Aver- |Large. |Above.| Fair. {Large. | None,
Mr. Humers compound, > fl*‘[kable, Alkaline .. | 4 30 3it‘h | 4o | 160 2001081510 do. axgeer age g




| Number.

[

10

Locality.

Well No.1 ...

Do. ,,II ...
Do. ,, III...
DO. ,,u_;v ees
Do.‘v . V..
Do. ,, VI...
Do. ,, VIL..
Do. ,, VIIL
Do. ,, IX..
Do. ,, X ...

Appearance,

To the unas-
sisted sight,
clear tians-
parent,

Clear trans-
parent.

Perfectly clear
and  trans-
parent.

parent,

Clear o

do. .

-do. T e

do. e

Not clear from
numerous
minute parti-
cles.

Clear, but im-
purity  still
present.

Sohd mgrctﬁcnt« in
ongImperial Gailon.. .

Uear & trans-| -

Void of ...

from

Free
odour.
_Do.'.. aze
Not free from.
Do. ...
None ...
Do, ...
Free from ...

Not so fresh as

good pure water
should be; but in

this respect it is
better than No. 1.

Has a taste slight-
ly salme. 7

Shghﬂy

unplea
Santq i

N ot pleasant aﬂm

J N euttal.

swallowing.
DO- . ’ Do’ »u'.
Faindy scid  ..[Asid ..
None: . .. Nvéi;t;al
Not remark#blé Acid
Brackish ../ Do. .. ..

Snmnw ProrerTizs. ‘
i
I3
-
, . Re-action tp
Odour, Taste. Test Papet_fb.--
‘ a4
Distinct, re- |There isan absence Perfectly neu-
minding one | of that grateful] tral. ‘
of = water |and pleasant brisk.] ..
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stood Some | water should im-}
cays in a | part to taste.
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boiling - Bom
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CrEMICAL PROVERTIES.

Bases in solution by l

¢« Seven Wells” enclosure.

‘ ; In solutic boiling.
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soap test. termined As ______________,____——— " tiemarks.
= < Chloride of o K] = S %
= 5 Sodium in one 7 . g = = %
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ag . .
qu:n.thermore large 1arge_ qu:'nmuquantx- ed.
tity. | than the | quan- lquenti- tatively| ty.
* | average | tity. | 1y.
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- ) idence of tho ypresemce f
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a . [
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3. Almost every on

- water, more e Ty one who has sugges
e e T A T S
of 0010113,(?}?% the Government }%111 Lake, as a ‘Smra"eoreseridr l?agﬁt :'t;lve'r ’ hai
tions were en Lieutenant) 0;00}1’ a(l:ed the_mvestigati:n of the sub'é t1 X h“ is ngg

prepared. Colonel O nell of the Madras Euoi ject in the han

Connell's plans and rél;élilsnxi(::l;sg ;!:zﬁp}lae? i 0{8%'85c ;
iblished in 1859 ;

- but no acti .
. 1861, whegl}dwas taken upon them
it 1eM > . ’ .,andthem t .
- Project put forwargnt];;:ﬁ Cﬁ;ntzﬂlssioners drzvtezggxslgggv:ed to (31!'013, until October
. Peter enuon 1o, an recommended a

- ceedings of th Orr L ~
th(_" ]?iﬁ)lic Wgrigﬂll)enzci@be" 1861, rggegﬁr:ﬁ; The Government in their Pro-
appointed to m'invesgg:::?ﬁ% :'I;ldlin May 1862, %‘&E«)eﬁzgg:tsthg, qgigidi?mtion of
As, with the e . ole projec ) orts, Civil Engineer, Was
. xeeptio “ 4 ys :
to t&:ns 0 the ground %re\?i;f Ty trial line of levels, Mr. Robe ;
lescribe briefly the pl sly examined by Colonel 0" oberts confined his obser-
plan proposed by the latter rgﬁi?es onnell, it will bo sufficient

Colonel 0'Conn '
ell’s p}an_
liar river ' S © 4. Colonel 0’Co
_ at P . . . nnell proposed to
three or fo ushali, some distance abov put an anicut or dam acrosg tlll)g Cortil-
of the Co t'lll? m.ﬂes'below ‘the Kas above the crossing of the Madras rail o d
28 mﬂesrilxziiar into the Kuam rive;l mﬁn dam, which now turns the slx'la;—l})glty\,{ :?er
: enoth. was. on 3 . e suppl 4
gth, was, on its course to thepll)igrdc?ﬁﬁnil;kg htlg I;S;i;i;otliofmﬁ?g:’t
' 3. A -

- _ing eight tanks : Senji
. Pakkan nks : Senji, Pud b
Sl am, Palvadee, and ﬁetutan?xﬁ;aﬁlel?gw’ Kadambatoor, Puttiloor, Taneerkolam
, . . ,

Madras, v b oo theso irrigati o aur

{ladras, & 1 be ese irrigation tanks t

5 gﬁevpeﬁcﬁmﬂe&ev g?;g ‘igg _vﬂgfh s the surplus water, for “the supply of
e b was to be: pumped ‘-’Zp ;

ARt or distribution, P etar

By , ion. No detailed plans of this scheme were prepared

p ) ) K4

[ing the storing of w

. irricati 1 ter for Madr o

irrigation tanks ; a ater for Madras a secondary m :

under thﬂ'Kasa‘;ar;i ?a}‘;l“ngﬁ' th_a supply chinnﬁt%ﬁﬁ tﬁf‘ X gf filling the cight

?J“mmer water of the Cortilli ich 1s supposed to turn most of eh ortilliaf 50 oles

.. brambakkam and other tank iar into the Kuam river for t}? the flood, and all tho

' maka the supplying of Madss I'sm aomaco that Gotoner & Chmel i ot in Chem-
prac?wauy to that by‘ tho ar ras the 390_0nda.r y question b 2“{16 1 did not intend to
obtained at that point, woililéa‘lll‘ieme;:e he adopted. 'Bes,idel; tlt‘; would havc;‘ coms

S ‘have been insufficient for eiths 0 quantity of water

: . g thar purpose. .

L A ItWasPrOPOS Tl e,
from the crown of the calidwﬁllothd Hill Lake nine feet, but as thi
only an increase of 41 feot, a ali (surplus weir), it would ﬁs this was caloulated
2 , as the Mirassidars (land ownersn):;;ve been practioaily
ave a right to raise

the water, and do so
. ) lo 80 when there i . e .
‘Whmh stand 4} feet above the?;i?d::n ?uﬂ}cxent rain, to the tops of the dam stones

Plan nOw pro L
posed. e
. 6. In amatter so important as that of

of irrigation shoul : supplying M :
Chandont sapply or tho city: and o sosom T e e atiog
chanuel should be taken s&);’h?"“‘.l. to accomplish this it is egn?dl.‘;dt‘ﬁthtsﬁcurmg im
cient fall into the s e river at the lowest poi idgnt that tho Supp.y
objects of Wateres:torlage r?qrvf’“s: But it so happggs“gx:trshl'dl i o
. success of the forme%-p ){) e‘;r;usur%’{%ztxon can bz combined wiz:hlfx)luttglsdcase’ fhe ?1';0
there are from 20,00 ; pecause, between the reservoirs endangoriug o
there could be no,mgg- (fo‘go,()()f.) acres of land lying waﬂ&“’fo?rg,‘?"”df“nd tho sed
Hill Lakes ; bat by ﬁm‘r’l‘;mz‘;m@ﬂt places for storing it thaa Ch:{.l bo W&ter(’l ﬁnd
secure. T g them first, tho quantit;r r-equil:ed f:or i;:::i‘:; z:: ma?!(‘

3

ras Gover = - -
overnment, Public Works Department. =

R 11 y

N ; wé{iggpak@?wgh}ch was to be raised nine feet

nto Asetm..rgm the Tako to two basins G Maddss,”
ng reservoirs, filterod, and passed fato

P
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-7, With these objeots in view; 1 examined frequently. and carefully the coun-
try between Madras and the Cortilliar, and many trial lines Wwere surveyed an
levelled. 1t7as soen ascertained that bosides the Red Hill another artificial lake,
Cholavaram, could be made. available for storage, as it lay in#de best linc for the
supply chanmel, and was fftcen foet higher than the formet,

8. . The general design then, which
this—~ee the

', General dosign. - 1 now submit, is simply
o e pDrtions’marked‘ o red-on sheet No. 1:—
the - Cortilliarat the point marked A, whieh i8

ile to Cholavaram Lake. »

1L To plape"%i:dam' across
dam to Cholava:

just high enough to give & fall of two feet por ™1
 “IL - Tocut & supply channel 8} miles in longth from the

ram Lake. .= e : _
. TIL . To egl;;rge this lake by raising its level six yards above thepresent
calingulah or surplosweir. o

“T'o Gonne +th the Red: HillLiake by 2 channel 2§ miles

A 'fI‘o‘cbnnaci.Chdlavamm w
in length, and with g@iigqiiﬁation of three feet 12 mile. v
YL e en]gtggthe Red Hill Lake by raising its level to five yards above
the present calingulah. -~ - B T e
VI Tocuta dclivery chanmel from his lake to the Spur Tank ‘in Madras,
a portion of which tank would be converted. into the last setthng Teservoir.
Here we propose to stop for the preseﬁtf“’ The works conn‘ected( with  the
filtering, Taising; and distributi on of the water will form “the subject o “another
report. The observations for which have been partly made.” T R

~ Detailed drowings furnished. -9, The 'y@lq};g of.

{.i-Index :plan and __ S appended 0’
vi; and 'gross sectionsof"the’ﬂerfﬂﬁar

’Ghoet No. 1:—Index plan, and
Do.,~ 2-—Plan, lon tudinal- sectis iross sections of 48
o B ot si?me‘d‘.t@ﬁe%?above@ndb@?ﬁ the sitoof the propose

" ‘Do, , 3—Fln showing details :0f ‘artouty and Tead works of supply
Dot ”, 4_..])81;31190{11&85-35111109 : s : .
Do, ,, b.—Planand Tongitudinal sectien of supply chennel.

&;.Céﬁti'ﬁ‘,jatfoiﬁr-ﬁf,z;iofg S

.DO.;,,“ -
Do‘ .99 _' 7""1)0' el do' SRR g : @
" g—Do.vpto Cholavaram Lake. - L
'9.—Plan, }ongxtudmid section, and cross section of the Katenkal

e m 7T groinage chamuel:
= 10.—Do. do. Jof the Boosykal drainage channel.

" 31,~—Details of the proposed aqueduct dcross the Boosykal.
>'-~13;?‘M3‘?‘.°£{Q}@Qla"9:r?m Lake, with details of the proposed'calinouhh
" or surplus weir. R REBECt o
Cholavarem Lake. Lon
- "a't_{idi?xpposed'buﬁds. ‘ _. o
=D ik otals of hoad slwice also design for cart bridges
E 15.—Do. "Defaﬁ's of proposed irrigation sluieés. v

,» 17—Map of the Red Hill Lake. ' . '

3

gitudinal and cross sections of the present
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Sheet No. 18.—Red Hill Lake. Longitudinal and cross sections of the bund. gﬁ%ﬂgﬁsgé:%?g&g%?;&m : Q%u%ﬁ)?)oa,}khi ;ﬁi c The, z;gz i fi‘?:ﬁg ;
Do. ,, 19.—Do. Cross sections of the bund. - v Trittaniand Nagiri rivers, hd?vé‘,’ve;"'i;:i_; Jz;:i?gét_\}}gi?”sﬁrplusf Wﬁi@. b&;%:zgegf the B
Do. ,, 20.2-Do. Detailed plan showing the present calingulah”and details of ed '-im”‘?;f Wem“s*d“%“d%ﬁﬁwilgoﬁuﬁ?ﬁgz 2§uﬁminé;pp y.as
the proposed one. they include within their area t © groate sl S e L

anfdover this area the quan-

. . f}v";," i ' o w T L :"fqu"i”i g * L B
Do. ,, 21.—Do. Details of proposed alterations to Polal irrigation sluice. - These basins aré about 770 square-geiled in 6% ty orthi-eait monsoon, would

Mz evadito -How threugh-the Lo . AL WY .
Do. ,, 22.—Do. Details of proposed alterations to the northern sluice. g%ﬁlhse;“d” flow gé?e“g%m t?ahly o depth which falls
Do. ,, 23.—Do. Planand details of proposed head sluice. » upon. the §a Tvi hils S ed
Do. ,, 24.—Delivery channel. Plan and longitudinal section. | .~ e : m& kiﬂ | | il ?ﬁ;ﬁ’;{)ggﬁlﬁgz
Do. ,, 25.—Do. Continued. , theams, the Kot 5iﬁl,g;\dthe-3003y ‘which Hhe ﬂlesurplus |
Do. ,, 26.—Do. do. up to the Spur Tank in Madras, waters from a large num‘heroftank{ ;& A T
Do. ,, 27.—Map and longitudinal scction of the Otary nulla, with details e ObserVa tioﬁgfsn-'fﬁeéé&'éhﬂms hbW rge- al M‘%@’m}nl@s"eﬁ'
‘ of the proposed aqueduct. ' cubxey ards per snfum, and: itis Propy eSIIpplychannel

AL

Do. ,, 28.—Details of the design for cattle and foot timber bridges on
.. the supply channel. -

Do. y» 29.—Do. of brick cart bridges, and timber foot and cattle bridges
on the delivery channel.

Do. ,, 80.—Design for irrigation and drainage under-tunnels.
Do. ,,” 81.—Do. for culverts for road crossings in Madras.

B 10. Thepopulation of Madras is
Quantity of water required for the supply of supposcd to be about 470,000, but for
SMadras o 0 ... ., -  OUr DUrpOses We may gssume-it-4o-be
LT TR e -+ halfamilions 77T L e T
It has been generally allowed that for such a class of people. 20 gallons a
head per day, on the gross population, is a very liberal allowance, this would
amount to 21,692,885 cubic yards per annum; buj to make allowance for waste,
evaporation, special tases of consumption, &c., &c., I propose that forty millions of
- cubie yards be stored, per amnun, for the supply of the city.

Capability of the Cortilliar. . 11.  Of-the capability of the Cortil-

liar -to supply this quantity during

average ycars there can, I think, be no doubt. Ihave had the river gauged during two

monsoons, and have obtained much information regarding its floods from personal

observation, and from inquiries amongst those who live upon its banks, and the

result is, that at #he site of the proposed dam, the average discharge during thirty

or forty days of the north-east monsoon within the last ten years, was between
four and five hundred millions of cubic yards.* '

»
The floods keep up to their maximum height for four or five days, and run
about three feet deep for thirty or forty days more, when the river gradually retires
to its small summer channel which rans fuil all the year round.

10,981,900 2144°088| 335 |
{'o'sex Vo6 | 1935677 Boes |
18 449,300 17450721 2726 | n

o] BE207,02005 . _
873’323 45,334,731 | D]

- The south-west monsoon is scarcely felt in this river.

12. By placing the dam at the lowest possible point we secure the discharge

due to 30 miles of the Cortilliar proper, .that is, from the proposed dam to the - 5498 q0g] " L. DO98SUAT 9y 468069
. s » - 7 ol 1542804 2400 o 1 B.0gd g8T | LTI
Kasavaram dam, and also that from the Trittani and Nagiri rivers. Co4 %zgz’gg ' r‘iggﬁ""go, LL20m %gg’gfg 2,‘5%?%%% s
. The area Of the catchment basin of the Cortilliar would be no aid in ecalcu- i z’gg(t;’g:f no :5»2"%‘ | 1' ER | 3}1%3’2?9 1 10.‘,534:9.54 B
lating the quantity of water discharged at any point below the Kasavaram dam, ;671,118] 768392 | OB 6681931 ramed of the tep of
OrL BT o Ty b e danh stones,

12,760,738 | Br0-400
1,085,035 ot O

* Nore.—The actual result of the obscrvations is 444,847,640 cabic yards ; but I consider it unnecessaay to perpleXx
the rerdcr with elaborate ealculations of this kind,

1644 | 3215028 | | 3505 403 |Leve of calingueh
T 2aomesel” Teermir|
1 9,67,517

[e=o rrwaodae
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-7 gulah, becsuserif-rulse
: vsiderabl‘e portion’ of the supply channel.

RED HILL LAKE.

Contour | Arenat ench | 4 .0 i peres| Aresin Circumfer- Cubical con- ipytal cubisal
1 yerd gonr i o i y teuts between steuts Remarks.
| | ST | | el | SSOR py |
: ours. o
A ——
7 |assorone| sooseso| o3| . |oel Bl 02
6 126,001,446 537,2’-200- 8-393 aee ,27""9,8"'0% 126,763,099 QOrakadam sammits
5 |24.56 4869239 7°607 24,781,283 e
v "”007'@0 » 7°607.| 17-333 |, T :) 101,981,515 ‘5e'uapet summit .and
3 110.590278| 4049437 €310| .. 20,550,199 | 107301/616| et of proposed
3 |iT667.956] 36304041 57031 ... 1&%%({;17 61567 999 calivgulab,
o |15.281042| SL4T094] 4917| . 449,949 | Ob2Per ) Bsoorapod ot
13 ’ w |ig e | 40818050 BRI “
1 12,318,330 | 2545:109| 3967} . 130,452 |top of dum st
o Vomizaso | wersis | 167 | 10d67 |00 pryatint SRR
1 ;,,,6()‘,'{23. 1(‘))29-81'\1 2:375 k6,-3 7077 | 900477,084 |Lovel of calingulah,
2 .),8%,.&_0() 1212-460 1-8934{ ... 601,515 11,889,957
2l oasasiel. seeaae| ovonl | o888 B 280,442
4 |1 tobetaken| . 195-147 ) 0-304 . 944,514 01,904’51&\
|- b | B

~er forty days of the mensoon, nothing being allowed for the constantrun th

Height to which the 1akes should be raised. 16. Itis probable that differences
‘ of opinion will exist as to the heights to

which these lakes should be raised ; but as the water is plentiful, and as there is
an abundance of waste land which can be irrigated from these lakes, it seems to
be desirable to enlarge them to the fullest extent to which they can be enlarged,

without iricurring any extraordinary expenditure.

17. It is proposed to raise Cholavaram 18 feet above the erown of the calin-
3 -ridsed: higher i¢ would involve the cost of embanking along w00

The Red Hill Lake is proposed to bo raised 15 feet above its caiinguiab,

because a greater height would place Cholavaram head sluice inconveniently in

“pack-water, and occasion the cost of constructing a large embankment across the

valloy at Seitapet, and at onc or two othe% places.

~ 18. The capacity of the two lakes up to these proposed heightsis 138,409,288
cubic yards. If from.this quantity we deduct the capacity at thelevel of the dam
stones, to which the Mirassidars have a right to raise the water, the differcnce W

be 03,307,475 cubic yards ; but if we deduct only tho quantity to the level of the
calingulabs, beyond which they have rarely had the power to raise the water, the

balance will be 114,566,851 cubic yards.

_ We may safely assume that, in addition to the quantity to which the Mi_ras'
sidars have a right, we can store-100 millions of cubic yards, leaving 60 millions
for irrigation after supplying Madras. '
" This quantity, it is calculated, will be thrown into the reservoirs in only thir(})&
ore Wi
be in the summer channel for the greater part of the year; but neither do I take

evaporation nor absorption into account, and until we have had experience of the
actual working of the reservoirs, T am disposed to let one ctand against the other.

19. Most of the waste land undor these lakes is of an unusually frui_tft{l
character, being, for the most part, alluvial deposit ; it is also well suited for irrl-
gation, as it descends in a slightly inclined planc towards the sca.

90. There are various opinions as
to the quantity of watcr required to
bring to maturity an acre of rice, but most people allow that if carcfully husbanae

Area of land that may be irrigated.

it would go much farther than it does. Colonel Sir Arthur Cotton takes 7,000

L1k 4751 1866,
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cubic vards as sufficient, {sco « public TWorks of India,” page 171,) and if this be
- ep1e ' N 1 S T y s @ 11 1a
correet, 60 millions of cubie vards would b sullicient for 8,571 acres, which 1is not
onic-lialf of the waste land available.

The goneral difforence between {he asscssment on ary and wet enltivation
in {he vieinity of Madras 155 Rupees an acre, but as ihe land to which this water
could e appiied pays nothing now, wemay ’mk;:: the increase at 7 Rupecs an acre,
which on 8,371 acres would mmount to nearly 60,000 Rupees a year. It this calcu-
lation is even nearly covrect, he roturn on the nrmgation part of the praject alono
would vield a fair per-ventage on the entire amounnt proposed to be expended. 1
saay hore mention that of course the irrigation sluices, as well as those on the sapply
channels, would be uuder the con@mll of Officers appointed for the purpose, so thab
the water coutd nothe wasted as 1t 13 10V

01. T now como to the deseription
of the proposcd works, and which 1 shall
make as brief as possible.

Where the Cortilliar flows between
its ordinary banls, its width, at the flood
Tevel, is about 500.fect. T propose to put ths dam right across, and to make it 600

Proposed works.

Anicut or dan on the Cortilliar.

<
foct in length, and to yaiso i to the Hood Jevel of the last ten yeavs.

The swater may rise nine foct over this height without injury to the lands
above, as the hanks, cither i\ln}xqi}atc or remote, are high ; but the highest flood
obscrved in 1863 and in 1864 if discharged over the dam, would havea depth of
only 31 feet,  Asthis flood, however, was railier under the average, (yielding only
840,000 enbic feet o minute,) and as the Cortilliar is subject to sudden inundations
from the broaching of the Kusavarain dam, as bappencd last year, 1 counsider it
best to give a safe length to the dam.™
0. The site of the dam was origin-

Site of the dam. '
ally fixed lower down the river, but

on boring there we found over 40 {cet of sand.

od of tho river for threcor four miles, and

This led to an examination of the bx
the site now 1)‘.'0posed was found to be the only place where, i that distance, ile clay

approached.

From what I have seen I beliove that, at the present rate of destruction, the
aneles will soon disappear altogether from the Nagciri hills, and I believe that one
offoct of this will be to shorten tho period of floods, and to increase the time of
minimam discharge, although perhaps the rain-fall may not be seriously diminished.

Alout seven years ago I drew the attention of the Government to this subject
in my reports on the Coimbatore jungles, and I still think that the question is
descrving of serious consideration.

e surface: whether this clay underlics all the sand, or is only a stratum
within it, T do not know, a8 Wo had no means of boring 1'n‘to it, but 1t 1 compact
and induratcd, and is the best foundation wo could get. The detailed drawings on
cheet No. 3 will show that1tss yroposed to Carry the conerete retaining walls of the
dam into this clay substralum.

S..% 5]

Cortilliar 11cad shuice. . ~?3- The gencral plan of the Liead
sluice is shown on shect No. 3, and the
The sill of the sluieo 13 to,be six fect below the erown of the
1gs of five feet each 1n the clear arc proposed.

i

y \g
details on No. 4.
dam, apd ten opeant

e ———
% Norp.—To those pequainted wiih the phenomena of vivers, tha pres-nt conditim of the Costilliur, the height of jts
=

flocds compared with its cross sectim, &e. &e , must scem abnormsl, but this is explamned by the faet that the channel is

neaw what b was made pany Years s, befare it3 waters were tarned into other courses, or banks upon its tribntarics were s
numerons a8 thiy LuwW ulc. 1t is quite evident that withia o recent period its fAuods rose 12 to 13 feet higher than the;
o (-]

do now.
This diminat'en is sil by ths paople, to be caus:d Ly the eaitirg of the jungles froma the slopes of the Nagiri hills
S >

and no trees Leing planted in thuir stead.
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Ned 1311 Leke Trrigation Sluices. 37. There are {wo very good irri-
Y o oat’o sluices in the bund of this tank.

Under the aliered eircumsiance of the lake they cannot be worked, with plugs, as

33)” ;h('d‘f\ ;lgﬂ:(;}'d“l‘e ?"llqi‘efo:-‘g propos>d to be altered as shown on ieets 21 and

i;;i’-wgﬁ(‘)n kL(LJ e sluice gates will be the same as those of the Cholavaram

crvvate i

Tiezerveir Dunds. 38. The mode of raising the hunds
. ‘ of these two lakes is shown on shiects 13
18, 5nd 19.  The old revetment is proposed to be removed, the old vork stcyucd
out where the slope is quick, and the new carth laid in thin layers sloping inwm‘j(’m ;
a p:zfl(!lo 1\';-@!1, on the lake side, to be carried up at the same time; outside the
puddle a layer of gravel and stones, 12 inches thick; and outside that, the stone

pitchi:g 18 inclies in thickuess. ’ , N

T.od Tiill Lake Mead Sluice. 39.  This will be placed in thn low

) bund which maust be construeted along

tho summt ot Sporapoddoo tank, at the south-cast side of the lake.—Sce shicet 24 fo;
tke goneral position, and sheet 28 for the details of the sluice.

Jiva hons 7
Delivery chanael of Madras, 40. Onsheets 24,25 26, arc shown
delivare chanmel « ] the plan and longitudinel scetion of the

elivery channel to the Spur Tank in B adras.  The dimensions of the channel ave
shovion the seetion. It 1s caleulot ™o deliver considerably move than will be
required duily for the use of Madras.

Oiary Nujla. . 41. Where the delivery channel

- crosses the Otary nulla the banks aro

vory low. Tt liad been proposed te shut up this nulla altogether, but as some lan d

is irrigated from it lower down, T propose to cross it by an aqueduct. A map and

longitudingl scetion of the nulla, and the details of the aqueduct arc shown on
shicet 27

42. On the supply channel from the

Cortilliar to the Red Hill Lake 1t is pro-

pesed to construct nine cart bridges and five foot and cattle bridges.

Dridges.

The design fer the former is shown on sheet No. 14, and that for the latter on
gheet 28.

On the delivery channel between the Red Iill Lake and Madras five cart
bridgoes and two foot and cattle bridges ave proposcd to be creeted : the details of
{Lese are shown on sheet 29,

For {he defails of the bridges required in Madras sce sheet 31.

43. On the supply channel two
“under-tunnels will be required both for
irrigation and drainage purposes. Tho design for these is shown on sheet No. 30.
On the delivery chaunel ten under-tunne:s will be required. These will be similar
iu design, but much smaller than those o2 the supply channel.

Tunnecis.

44. The following is an abstract of
. the estimate for the works cnumerated
above i—

Estimate.

Proceedings of the Madras Govern
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Abstract Estimate for Madras Water Works.

Co RO

w»

—
COL=I Ot

: Y Awcunt of eacl
Description of works. No. e worfi(.eac ! Total.
kS. A. P, RS+ A P.
Corti:Liar anicut ... 1 30,709 1t 0 30,709 1+ 0
Do. head sluice . 1 10,928 I2 ¢ 10,928 12 3
Chsnuel from Cortilliar to Cholavaram e
Loke ... e e 16,637 2 1 75,637 2 1
Diversion of Katenkal including “dam -
across channel ... 1 9(?1 8 () 657 8 0
Boosykal aqueduct N 3,733 8 O 5,738 8 6
Do. diversion and dam across . 3 '
R R 3,339 15 0 3,339 15 0
Cart bridges for main channel crossings. 6 2,029 10 6 12,177 15 0
Foot do. do. do. 34 feet road-way .. 4 837 10 0 3350 8§ 0
Irrigation under-sluices do. do. 11 ‘)],ll_l 4 9 12224 4 3
Cholavaram Lake bund ... o I 124515 4 6] 1,24,515 4 6
Head sluice for supply channel to L
eHill Lake 1 11,]'21 13 4 11.121 13 4
Irvigation sluices to Chelavaram Lake . 2 &5 10 0 1703 4 0
Cholavaram Lake calingulah 1 1-,41} 19 0 1,411 10 0
Cnannel between lakes ... . J; 5(;,z<l.) 3 4 56815 3 4
Cart bridges for supply channel crossings 3 2,029 10 6 6,088 15 6
Foot do. do. do. 1 8710 0 837 10 ©
[ rigation under-sluices do. do. 2 . Lill 4 9 2222 9 6
Red 1Ll Lake bund ... 1 .)f‘v,t-‘_)l 1 6 96,591 1 6
Bunds acrass the valleys around the Red 1.;,?16 3 0
Uil Lake ORI R - 291114 0|4 1749213 ©
0 79
e e e . » 426 1 6
Red Mill Lake irrigation sluices ‘1 2 { 620 7 6) } 1,046 9 O
Do. calingvlah .. h... , .t-- 1 2,603 2 0 2,603 2 0
ad  shai f delivery channel 0
Heh‘ad:::lf? ° ...e y 1 2,808 2 1 2,898 2 O
Pelivery channel to Madras - 1 10,497 13 3 10497 13 3
art bridges delivery channel cross-
C.xirr:qnnda'e".' fur.fl y el B S-‘El 11 0 1,638 7 0
Foot bridge do. do.f e 2 251 10 2 503 4 4
aation under-sluices for delvery
hrc}}::r:?e‘l crossings " .. 10 ?’39; “_ 0 8,326 14 O
Otary nullah aqueduct ... - } 1,892 6 6 1,392 6 6
Railway culvert ... arensone TRTRIRE
Poonamallee road bridge... o .. i 742 13 0 712 13 0
) 1 Aminjicary to Chet-|
Road bridge from Ao s111 0] 42111 0
Harrington’s road culvert 1 "2* 1 0 59+ 11 0
Nabob's garden culvert ... oo 1 é:l 1; 8 421 l(l 0
Macknical’s road do. ... 1 91 574 9 0}
5,053,446 13 &
Coningse, swpsendnseod ||| 2
Compensation for damage to land, &Cuvvn | vee } o eeeenee 83,140 0 O
Total estimate...{ <+ | oo 6,456,930 0 0

for damage to land, villages,
Red Hill Lake.
As regards the land to bo swamped b

Compensation for damage to land,

still be available for cultivation every year

45. 1In this estimate is included a
um of 83,140 Rupees for compensation
&c. 'This includes compensation for the houses at the

ﬁ ral

sing the lakes, much of it would
as the water subsided, and the remain-

’“ag :\;’%E',
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del ¥ ould be alu').ble as paqturaue . thii e o

T W 4 \% - : S 20 - rS Would be an important t off a:n'n 3]
sum to be led for damages bu I have 31 1 ° inst th
ount. p B~ ¢ gnot conbldered it necessary to take it nto

The Red Hill houses were valued B ol -
e )y the Municipal Comm ’ ,
The villages and lands by a Revenue Inspector. My1 own opinliisxllorilsr‘jlaﬁsi?exg;

N 3 b 'to be ¢ 1 1 For

Quality of the Red ITill and Cortilliar water. /T, - 48. . Doctor Wyndowe has analyzed
. i the i H; '
made the following observations about i :—c water of the Red Hill Lake, and has

‘ « _— .
. 0}:;?;?%3? zl.oudyAS( er‘?g?rgi :fnfsilllt)llztproy?rtleS, the water was free from odour
ste, | . g 'ation ) from sus 1 his

:i (‘lou}l)‘t. will §ul?s1de gi'ter some time if the wate:ulq)};elllgi%lz:gn lgléﬁtle&ml]l;l: 11{0

y 311)0{3 FNg, 'ifits is I()y far the best specimen of drinking water I have yet examincg iz

‘ thg( ;ra:(;unt 2)(; sa Fs are very _smqll in amount, viz., 6:98 grains in one gallon, and

‘ organic impurity is not great, and would be still furth r diminis
ed by care and proper storage. er diminish-

¢ The tank abounds in a species of chara 1 thi
f aboun I 8 : although tt
“ feially by precipitating the carbonate of lime,, 1ts pres%rllceuis;s‘, Iz)ll?j?(;:t?ocrtxzb}l)g I;)ey.

¢« adding to the organic impurity, and sl ;
. v - ' so from its tende RN .
“ gag, which still further deteriorates the water.” endency to generate a noxious

47. With regard to thesc remarks of Doct
F.rst.—That the italics are mine. or Wyndowe Ihave to observe :—

Second.—That the Red Hill Lake is s .
drainage of the land lying around it. u;s now solely supplied from the surface

Third.—That being now comparatively shall , o i .
than it would be if increased in depth as pl‘O%ose{(ll .ow,, vegetation 1s more vigorous

Pourth—The water which is proposed to_be supplied to ¥ i :
which falls upon the Nagiri hills, which are almost p‘ghlgllyocojr:::g;z(s)’d lf)fth(:l;?;:
and the channels through which it flows consist nearly altogether of pure Si%iciou ;

sand.
48. The grosser particles held in suspension by the ¥ i

in Cholavaram Lake, the finer particlésp in the }i{ed %?]tinL‘:lg: 1d5(}] ett(}z? ?sxtted
comparatively pure would be delivered to the Spur Tank, where it would bass
through properly _prepared filter beds into the pure water basin, which woulgalss
covex,'ed in from light and dust. From this basia, which would hold three or foug
days s}lpply, the water would pass to the pump well, placed at some central point
where it .would.bc raised, probably into an clevated cistern and thence dist ;bpteg
through iron pipes, to the several parts of the city. ’ TS

Taking into account the purity of tho source from which the water would be

drawn, the process sketched above would probably giv |
than is supplied to any city in the world.: probably give to Madras a purer water

49. The works, if gonc about actively, might be completed in two years.

b ]

No. 150. Minute by the Honorable the President.
(Here cnter 5th March 1866.)

No. 151. Minute by the Hoaorable T. PYCROFT.
(Here enter 5th March 1866.) :

No. 152. Minute by the Honorable 11. D. PHILLIPS.

(Hcre enter 5’1‘!)}1 March 1866.)
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11th April 1866, No. 1,102.

— . 1. Attention has long been direct-
[ CIVIL WORKS, No. 2. ed to the Red Hill Lake as the source
' from which an ample supply of whole-
d for the use of the Town of Madras, and Lieutenant
"Connell of the Royal Engincers having been deputed
to investigate the subject, submitted a xcpor? with plans and estimates in 1855,
showing that the scheme Wwas perfectly feasible of exccution at a cost of Rs. 43,39,476.

No action was, however, taken on his pl’o}?ofals‘a nor on thosc subsequently put
forward by other partics, &1l Mr. Fraser, (url\’ll- Engincer, suggested the probability
v “of improving upon Colonel O’Connell’s

ond July 1863, No. 1,741. designs, and was forthwith directed te
andertake the re-investigation of the

whole project.

!

No. 153. ORDER THEREON,

some water might be derive
(now Licutenant-Colonel) O

RS. A. P
a dam across the Cortilliar... 30,709 14 0

1I. The construction of 2 chanvel with 1_1¢ad and
other sluices, bridges, and all requisite VVOI'.ks
from the anicut to the CholaVCl‘am_tank a dis-

tance of 8% miles

111. The enlargement of the

raising its bund six yards S

1V. The construction of 2 chanmel with sluices,

bridges, &c., from the Cholaveram to the Red

il tank, 23 miles in ler.

V. The cnlorgement of the cap
ts bund five yards )

i1 with its sluices,

'1. The construction of a channel W1
Vi 1 from the Red

accommodation bridges, &by 1T .
{{il] Tank to the Spur Pank in Madras .. 28,032 6 2 ~

. 11 o
Sundries, compensation for lands an’ hiouscs, superin-
) ane «od

tendenee, &¢.. -

® e
.

9. THis scheme consists of
1. The construction of

;_ . .. 1,22054 9 1
capacity of this tank by
. .. 1,38,751 15 10

ST T 65,064 6 4
*_of this tank by
. 117,933 10 3

raising 1

1,33,483 2 4

6,356,930 0 0

3. Mr. Frascr shows clearly thatjnste_ad of taking off the head of supply from
the Cortilliar at Pushali, a distance of 28 n_lll@S from the Red I{IILS, and rasing the
bund of the tank at that place only mne cet as proposed by Colonel O’Connell,
it will be better to place the anicut across the Cortilliar much lower down at a spot
about 12 miles from the Red 1Mills, and aving an clevation just sufficicnt to give
an average fall per wilo of from two to three f'cot.

4. The advantages of this site for the anicut are, that the discharge due to tho
wreatest possible leugth of the Cortilliar bc{OW the Kasaveram dam, which turns all
‘he ordinary freshes of that river into the (-ooum, 18 gained, that 1t 1s situated below
tho confluence df the "Prittani and Nagar1 F1VET™ which are streams draining large
tracts of a hilly wooded country and therefore to be relied on, and.that the natural
configuration of the country javors the excavation of a channel in the required
direction, filling, in its course to the Red Hll} tank, an _mfermcdmte reservoir at
, ¢ f the Red Hill Tank, could be readily

Cholaveram, the capacity of which as'\\fcll atsl 0 e et & :
enlarged to the required cxtent by raising the yund of the former six yards, and

of the latter five vards. .
r~  The works, so far a8 they arc noW laid before Government, appear to be
d the Government have no doubt of their perfect

5. ;
jocted in @ carcful manner, an er) ve n
o The anicut across the Cortilliar, 600 feet in length, will not differ -

yracticability. ) : ! :
}'::m e works of the kind which have .lieen successfully construeted in this Pre-
sidency, and 10 difficulty secms likely to besct ike cxeculion of the other portions
of the i)roposcd scheme.
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6. By the enlargement of the two tanks in which Mr. Fraser proposecs to
store the water conveyed into them by a channel from the Cortilliar, he caleulates
that their joint capacity will be in round numbers 140 millions of cubic yards. Of
this quantity the Meerassidars owning' cxisting wet lands have a right fo about 40
millions of cubic yards, leaving for the supply of Madras and for extension of wot
cultivation, 100 millions of cubic yards. "Agsuming the population of Madras to bo
half a million, and allowing each individyal twenty gallons per day, the total quan-
tity required for the use of the populatiyn will be less than twenty-two millions of
cubic yards, and, making all allowances, %lcre secms no reason to doubt that if fo iy
millions be reserved for Madras, an ampl§ residue would remain for distribution for
increasing the area of wet cultivation undgr the two tanks. Mr. Fraser states that
there are from 20,000 to 25,000 acres of suitable waste land that micht be irrieated
between Cholaveram and Mudras, and he shows that if the 60 millions of cubic ;ards
of water, which will be avzillab‘le after reserving 40 millions for Madras, arc used
for irrigation, they will suffice for between 8 000 and 9,000 acres and yiol’d areturn
of some Rupees 60,000 per annum.

7. The Government do not question the correctness of these caleulations, and
as, by actual close observation of the Certilliar during the three years in which Lo
has been engaged on his investigations, Mr, Fraser has ascertained that the quantit
of water which 1< required will be readily obtained from that river durine the 30 o};
40 days that it is filled by the north-east nonsoon, without taking into consideration
the much longer periods that a diministed stream continues to flow, the Govern-
ment arc satisfied .that, as far as can be jndeed without detailed spec’iﬁcations and
estimates, the project will prove a remsgerative one, irrespective cf its value as a
means of improving the comfort and canitary condition of the inhabitants of
Madras. P

8. Ifthe cost ofthe works be takeie isoven lacs of Rupees, instead of the Ru-
pees 6,36,930 estimated by Mr. Fraser{ = nterest on the outlay will be Rs. 35.000
per annum, or Rupees 25,000 less than e revenue to be derived from irrication
by the surplus water stored in the two ainks. As an irrigation project thercfore
‘the portion of the scheme now brought uw.der the consideration of 'GO\"ermnent i
likely to be very proﬁt.able ; and the wo*:s remaini ng to be designed and cstimated
being the least expensive and at the sano time the most remunecrative, it i very
desirable that, by carrying out what is ..ow readv for exccution, the G’ovcrnment
should be able to secure a balance of retu.s with which to meet the interest of such

monies as it may be necessary to raise to*complete the sch Adine :
supply of water to the inhabitants of Madggs, : eme for providing a full .
9. Mr. Fraser will lose no time in submitting the detailed specifications and
estimates, and, on their receipt, His Exesllency in Council will propose to the Go-
- vernment of India and the Secretary of Siate, that the money required for carrving
out the works should be borrowed on the responsibility of Government with a view
to the works being given outon contract,.and completed as rapidly as possible.

10, Mr. Fraser will be requested als to expedite the preparation of the remain-
der of the project in communication with Captain Tulloch, and to submit as carly

as practicable that portion of the general -cheme which provides for the supply of
water to the Southern Districts o Madrgs from the Adyar and the Cooum, as
b

well as for the formation of a high level cany] to connect these riversand the Northern
and Southern Coast Canals.

(True Extract,)

(Signed) CHARLES A. ORR, Colonel, R. E.,

X 4 Sccretary lo Government,

~

‘To W, Fraser, Feq.. Special Fxecutive Enginecf.
,» Captain H. Tulluch, R. E. !
To tle Supcrintardivg Erginecr, 4th Divisicn., |

Exd. S. T. Augustin.
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