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Proceedmgs of the Madras Government, Revenue Department,

3rd May 1870. \ -

No. 21, Read the following Proceedmvs of the Madras Government in the

Public Works Department :—

Communicating to the Board offRevenue, W}th
instructions, Note by the Chief Engineer for { ,y ] ,
Irrigation on the revised estimate for the Madras (Here enter 2_6“1 April 1870, No.1,100.)
~Water Works Project. ‘ .

" No. 22. O_RDER THEREON, 3rd May 1870, No. 630.

~ CoxyvoxicaTep to the Board of
Revenue and to the Acting Dxrector
, of Revenue Settlement.

2. As the revision of the assessment of:the Madras District has lonfr been

confcmplated, and as the Government understand that the demarcation and,survey
of the Sydapett Talook has been already completed, the simplest course,will be for
the Acting Director at once to commence settlement operations in this taloak.

3. Mr. Banbury will accordingly be directed to report whether he is ina
position t6 carry out this arrangement by transfers from the working partles of
other dhtl‘lCtS as no expend1ture in excess of the Budget provision for the depart-
nent can be sanctloned Mr. Banbury will also be good enough to state within
what date he will be in position to afford the information desired:by the:Public

Works Department in regard to the rates to be imposed upon the lands which will -
be affected by the Red Hill Irrigation Project. |

~“Land Revenue,

eu

(True Extract.)

(Signed) R. A, DALYELL,
dcting Secretary to Government,

To the Board of Revenue, =
»» the Director of Revenue Settlement,
y» tho Public Works Department.

Exd. .Fo Bo Bantlemut
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‘Proceedings of the Madras Government, Public Works Department,
26th April 1870.

. ' . P

. b . . e
‘Read the following Note by the A« ting Chief Engineer for Irrigation,
dated Fort Saint George, 21st January 1870, No. 17 :—

I\'o.. 319.

Read the following letter from the Actin";.Supcrinthdi'w Engincer, 4th Division,
to the Acting Chief Engineer for Ixrmatlon dated Madras, 30th Au"ust
1869, No. 2790,

Ihavo the Lonor to submit, with reference to marginal Orders,* a revised
estimate for the Madras Red 11ill Project,

amounting to Rupces 10,42,640, which
is in excess of the original estimate,
Rupees 6,11,759, sanctioned by the
Government of India—G. O., Madras
Government, No. 3,298, dated 16th Octo-
ber 1860—by the sum of Is. 4,50,881.

The- estimate i agccompanied by an
original reportt from Captain Scott,
R.E, the £ xecutive Tn"mcu‘ in char"e by two comparative statements showing
the dxffercnco of cost between the original and revised estimate, and 8ost of work
already carried out and to be exccuted compared with the original estimate; also
abstract cstimate, abstract comparativo statement of work done, and scheduls of
original and rovised rates. Twenty-two plans of tho principal works in the project
also accompany this report. -

22 Plans.

9 Statements.,

1 Abstract estimate,
1 Letter. -

o 1701, dated 12th \Iay 18068,
Do. ,, 8913, ,, 15th December 1868.
Do. ,, 941, ,, %0th March 18€9.

t No. 162, dated Oth July 1863.

2. The principal items making up the estimale arc as follows:—
" TS

3

>
~

g -

~ Anicut in Cortelliar River'... ...
Upper channel and ’\Imonry \Vor]\s

i - Cholaveram bund and Masonry works.
o Channel between lakes aud do. ... .,
b : Red 1M Lake and : do.' ... ...
Maintenance .. ) '

Madras chamxd Gmern'n(‘nt contrxbutlon.
bu'wnntenduxce and c<mtuwcnclos per cent .., L.,
Lomp(,nbut;on for lunds... ... . L0 L oL L

N

59,448
1,99,305

2,79,060

90,631

2,62,902

7.041
15,539
15,551

83,140
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Total... 10,42,640 .0 0

* .

3. The Gowrnmcnt Order, No. 2708, dated 17th August 1869, reviews to s

vcry recent date the stato of progress mad\, on this pro_]uct and the prospects held
out of increased revenue rcturns from the additional water ahc\dy diverted by

the Cortelliar Anicut into tho Choluveram Take, and which supply i is likely soon

to be carried on to the Red 1Ll Lake. It 1s_unm_3c‘ebaar) therefore to mako any
report at present on this head. S '
4. The causcs which have led to the mcrcnsc in the cstvmte are enumerated

in Captain Scott’s letter, and may bo pgrtlcalanzed as follows:—7F irst, ecnhanced -
rales paid for all deseriptions of works ; secondly, improvements in the dcqons of.
the works ensuring solidity and better ad'xp* ation for the purposes intended by their .
ercction, but et greater cost; thirdly, ounmon of neeessary items in the original ~
cstimate; fourfhly, addizions to tho works entered in tho orrvlml project, and . -

Sifthly, cxpense of meintenance since the colimencement of the works,
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- of his carriage for material, as well as some of tho material itself, from
- miles distant, he was unable to work at a lower

- mo that the cost of daily labour has increased within the last threo
" Stone-cutters and other Artificers’ wages.,

" itself was entirely remodelled, as Mr, I'raser’s plan of a curved cres
" the former soven feet wide resting on g core of ‘carth and gravel well ra
. sand, with front and rear walls of concrete, with rough stone in chung

. wells nine fect :d(;ep, with a solid foundation above of four fect,

'Rupocs 4,8,and 7, Captain Scottstates that these are the
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e

© Proceedings of the Madras Government, Public Worls Department,
26tk Aprit 1870,

C . s . . .
. _ iy _ |
5. Increased rates paid for the different description of works.~In framing the
original estimate Mr. F;user, the Lxecutive Engincer, I believe, was influenced .
by a desire to kecp down the total amount of outlay as much as possible, under an: o

- impression that if the supposed financial results of tho project appeared of a less:
- remunerative character than that shown in his report of the 20th February 1866,

there would be a dificulty in getting .

"G. 0., No. 1,102, dat 11866, ' .
- G0 T sed Lith April 1866 the project passed.  1le was, therefore,

. inclined to cnter the very lowest rates possible, and in some instances below:

what the work: could possibly have been carried out for; but, at the same’

time, owing to the urgent iustructions, to make rapid progress, given to Major -

Magnay, who succeeded Mr. Fraser in the supervision of the project, very-
high rates werc paid to Messrs. Horgan and Co. for the anicut and other

- works, and higher probably than nced have been paid if departmental agency
- - had been -employed. The Esecutivo Fingincer, however, was of opinion that
~ the cmployment of contractors criabled him to cnsure much moro rapid pro-

gress. To instanco a few cxamples of differenco of rates, tho carth-work has:
reached Am.las 3 Dics 8 per yard, when the original rate did not exceed 3 annas.

- Clay puddle was priced uniformly at 6 annas, but has cost 74 and 9} annas per,
- yard. Gravel has risen from 4 annas to 4-9, and as much as 7.9, P

- and laterite in chunam from 2 and 4} rupees to 3and G} rupees por yard. Mr.
- Praser’s rates for dressed granite stone of all dimensions wero oby
-inadequate, unless he contemplated very inferior work
.-been the case.: Ie allowed Rupees 163 per Yard only,

ackoed laterito

iously quite
» Which could hardly have
whilst the work has been :
om Rupees 3,12, and 6, to .

rates obtaincd after actual !
cxperience on the works, and as he is obliged to draw most of Lis Jabour and mos¢
Madras, cight
My own experience shows
years, especially -
K .

carried out at 61-9.  Brick-work has also Leen increcased fr

rato.

-

6. Improvements in the designs of the wo:ks.~In my report, dated 2nd August

' 1867, No. 2190, printed at the head of G. 0., No. 2783, dated 10th Scptember
© 1807, I entered fully into tho question of altering the designs for m
" masonry works, in consequenco of the unsuitable charactor of some whi

proposed, and of the slight dinicisions given to tho masonry walls and
© As these suggestions to alter the majority of the designs have ¢
" 1s unnceessary to enter fully into the matter here, or to refer oflie
, to a few of the alterations made. Colonel Anderson, tle late Chief Engincer for
- Trrigation, gave Captain Scott the benefit of his experience in designing s
. theso works, and prior to hig apbdintment a few wero in progress when I was in -

any of the
¢h had been -
foundations.
cen carried out, it
rwise than briefly

some of .
charge of tho Division in 1867, such as tho anicut and sluices. The anicut
t and apron,
nmed, above.
m above, was
st, resting on

This scction of

abandoned for a body wall of laterite in chunam, 6} fect wido gt ¢
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Proceedings of the Madras Government, Public Works Idepartment,
| 26th April 1870,

auicut though expensive to build was more feasible of cexccution than Mr. Fraser's.

walls, which were to Le sunk fiftcen and thirteen fect deep into the bed of the
river of conerete and rough stone at bed level, one as foundation to the anicut, the

" other as retaining wall to the sloping apron, which was to be fifty feet in breadth.

In place of tho two aprons fifty-seven feet in breadth, two aprons thirty feet \Yide
of stone in chunam and packed stone have been Luilt, and a third apron is requ"'.,ed
in front of the under-sluices, with a rctaining wall on wells. The head-sluice

in the Cortelliar River was designed of ten vents five fect wide and cight feet:
high to crownof arch. Tho piers were two feet six inclhies thick, and the abutments:

three feet six inchies, to be carried up as face-walls above the crowns of the arches
10} feet high.

of 23} feet from the sill. The floor of the vents were 2} fect thick of stono
on concrete, and the foundations of tho picrs were only 14 fect more in depth.

The road-way was six feet wide, and thoe two aprons twenty-eight feet wide.:

In the work as carried out, the same number and size of vents were adopted,

but the piers and abutments, which were carried up above the piers as face-
“walls to the height of the road-way twenty feet, were made three and five feet’

thick. Tho aprons are wider and more solid, protected by retaining walls on wells;
the inner one between wing-walls twelve feet four inches, and the front one of
loose stone fifteen fect wide. The work also is built on wells nine fect deep, with a

~ gulid foundation above of threo feet. The road-{\'ay isten feet wide, and the wo.rk is
conuected with the'anicut by substantial wings, Mr. Fraser’s intention was to divert

tho Boosykhal surplus into - the channel, and to carry the drainage, from the point

of interception by an under-tunnel below the bed of a curved form, with a sectional

arca of 114 squaro feet, into the Cortelliar. The other largo surplus stream was

to bo diverted into the channel. In carrying out the diversion in connection with

theso jungle-strcams, the wholo of the water has been passed into the supply-chan-

nel, and two substantial banks havo been thrown up across the Boosykhal, one at
) .

tho point where it is turncd into the channel, and another where tho latter crosses’
it further down in its coursc. A calingulah of 150 fect in length has been con-

structed to afford an cscape for surplus waters into the Cortelliar River. On’'my
Jast inspection of the drainage at this point, it appeared to me that a regulating
work 1night hercafter have to be built across the channel where the Boosykhal

enters it.  Largo quantitics of silt are brought down into the bed, and the head

of tho small cut into the channel is affccted by the rapid flow from the jungle-

strcam. The velocities varying so much in the natural and the artificial water-"
| course, there is a certainty of heavy silty deposits ferming just below the junction,

and clearances have alrcady had to bo carried out. The eart bridges across the
channel were to bo of masonry with singlearches, forty-five feet span, on foundations
of a peculiar design. They bave been carricd out with {imber superstructures, rest-

carricd out. It was intended to have carried the drainage of tho country across

-

The wing walls were two feet thick, The shutters were ciglxti
feet seven inches high and were to be worked by a rack and pinion at a height

ing on two picrs with three openings of eighteen fect to allow of the future widening™
of the channel,  One bridge on the high road and across the supply-channel from the -
Cholaveram to the Red I1ill Lake has a span of forty fect, and the road-way is carried -
. ou plate iron girders and iron cross girders supporting timber joists. The foot
bridges wero to have been of forty fect span timber trussed, but they have not been -

1\:';



. foundations arc sunk two feot maro.

. eide-walls were

.24 feet. Thoe shutters from sill to handlo wero 27} feet long.
+ building has a larger opening, an

~ ¢luice should be placed twent
- water in the tank.

N e e s

. beyond the crest of the bund.

- Cholaveram Lake has been altered.
- of twenty vents six fect span. with

. Led Hill Tank, but instead of this, owing to the diffcu)
- satisfactorily, two new sluices aro bein

. masonry, instead of a bank of carth be

- .- ~. R 1
.,\\,,\--_:r (-//:" e e 4o
L.
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LProceedings of the Madras Government, Public Works Department,
26¢% '/Iprz'l 1870.

P I

. the channel by under-tunncls, but masonry inlets or dams have been provided
. instead to utilizo the water, excepting in two instances whero an aqueduct con-
. Mecting two portions of a tank and an under-tunnel have been built, "Tho head-
¢ sluice to the channcl supplying the Red ITill Luke, in tho bank of tho Cholaveram
. Tank, was designed of ten vents of fivo feet. The picrs were to bo 2} feet thick
- and carried up as face-walls twenty-seven fect from sill to top of road-way, and only
. 1} feet thick.  The flooring was to be two feet six inches thick, and below this the

foundations were to bo sunk two feet more. “The sluiceg wero to be worked by
. cog-wheels twenty-five feet above the sills.

Tho road-way was seven feet wido,
© The sluice. now building has ten vents of four

. front, and threo feet in rear; the arches, abutments, and wings also are thicker

: than originally designed. The tluice-gates have arrangements for working them
" twenty-two feet above tho floors.

- The road-way is increased to nine feck. Tho flooring is three feet thick, and the

and floorings are of cut granite stone.. The Choliveran Tuank Irrication Sluico wus
designed with 2} feet depth of foundations, the fluorings reduced to two fect, Mo

to be raised 21} feet above the vent, with an-average thickness of

_ Tho sluice now
d the walls and foundations are increased slightly
- in dimensions. Itisintended that tho arrangements {or opening the sh

y-seven feet above the floors, owing to the Licight of

r h . .
There is only to bo one new sluice in 1o Lank, instead of two,
&35 water will be drawn off through a vent in tho we.

o

. ) wall of tho supply-charnel
sluice. Mr, Fraser intended to alter the Polur und another irvigation sluice in tho
ty of making the alterations
1 by the late Chicf IEngincer

ater to enter tho sluice by plug

g built ona desig
Tho native method of allowing the v
iferent depths of the watcer,

for Irrigation,

holes ath

‘ corresponding to every ten fect, las been
adopted, and the work 18 very massive, the front of tho sluico extending forty-two feet |

I am afraid it will’

be found an’ unsatisfactory
arrangement, costly, and difficult to k

cep in repair.  Tho calingulah at the
Two will bo built in licu of it, ono consisting

. : a total length of 167} fect. 'The calingulah
desizned by Mr. Fraser for the Red ITill Lake was placed on too low g lovel neces-

.sitating tho cxcavation of a channel on {ho laterite rock, A retainine wall of
. . o

tween the old and new proposed calingulah

has been built, the old work being built into the calingulah masonry wall. This

.work i3 to be 57

3 feet long, strengthened by counterforts at twenty-five fect intervalg
. and four feet thi

ck at top. Tho hel

: C ght of water in the tank can be regulated Ly this
+ wally which will be raised iy gradu

. until such time a3 the tank boy kg are sufficiently ¢o
 pressure of water which it is proposed ¢q bring into t

- banks, excavation of
“ walls wero omitted,

’

ation to suit the capacity of tank required, and

nsolidated to boar the whole.

ho reservoir,
7. Omissions of necessary Zlems.—Captain Scott points out that the tyrf; ng of the

surplus channelg from calingulahs, and foundations to revetment

1
Thero are also omissions iu the estimatey for masonry works
- on account of filling and excavaling

under the head of earth-works. ‘[bo remarks

P LT TR

The pressure of water will Lo twenty-one feet,

The wholo of the face of the piers, cutwaters, -

utters of this .

R ‘.. e — o o

Y4
o~

fecet, " The piers ave four feet thickin -
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Proceedings of the Madras Government, Public Works Department,
‘ ‘f’ 26k April 1870, |

n the works noted in last paragraph refer to numerous small items which have
O y . . . . "
‘been left out in the planning and cstimating for the project.

. ‘ : iai vet.—The principal additions
Addi the works entered in the original project.—The p . '
& Aditiolo fiewe under this head are the surplus calingulab®
in the bed of the main supply-channel, and
the calingulaht in the Cholaveram If;a:;le-
The substitution of & masonry wall for the earthen bund in continuation ol e

* Rupees 6,322.
t p 17,057.

northern extremity of the Red Iill Tank bank, which was to have been built between

1 is work is
ihe old and new calingulah, has increased the cost considerably, as this wor
estimated at Rupees 23,000,

9. Muintenance of the work—This is not a usual charge in the cstixfxa}te, l_)“t las
th : ks l‘ia‘vo been in progress for three years, and there s no provision in the
ork , .,
B cdwct ander this head, a sum of Rupees 7,041 has been entered for maintenance
udge . :

10 Under G. O., No. 2,] 03, dated 3rd Jul»y 18&1, a.sum of 1{,\1{)@@5 15,{:;:)\81;
bas b : id this year.to the Muanicipal Conup{ssxg_rll ?%dfasf_ as the Governm :
e of Pmt ‘bution towards the construction of the ‘delivery chamfol frm.n t o
811*1233 (]);‘iﬁozﬂieuto tho town of Madras. I have reduced the .cgr}h’ngggcﬁsflg
(;aptain Scott’s estimate from ten to five per ccut. under G O'_’ No. 3,2‘.?‘:‘ , u i :
1dgh October 1868, © | | o

. - - “ve e e e e . ..¢-~.-A. -y -A . ] Yo_
11. The alignmont of tho channels and general design (?f the p;cgc;i; fl::}\l X
not been altered, and as Government have already bee;l p(\llt in pOiS;w o it
' | ' tank banks, the designs

veys as well as the plans for tho two , | :
‘::ly };ompriso the works which ha®a been altercd entirely or modified from the
itiona ks not
iorinal ones, and also the additional masonry wor e . :
ot 'f‘hat portion of the work also which was originally included in the

cheme and which cmbraced the supply-channel from the Red Hill Tank to Madras
8

has been handed over to tho Municipal Commission, and will be modified by them
as 2

in accordance with the revised scheme for supplying water to Madras.

12, In paragraph 6 of tho Government Order, No. 1102, (%ated 1.1t1.1 Apri} ligi;
itisshown that Mr. Fraser contcmplated that the storage of sixty nnll(l)(())r(;s °r ; 000
yards of water additional for irrigation purposes, Wo‘fld §uﬁice for 8, F 60, 000
acros of waste land capable of nunjah cultivation, yiclding a rc;e?;:h;)s e ;inal
rupecs, or about ten per cent. on the estimate. The Increase o V(Vl m’i (Ie);e that dc{?nito
estimate would reduco this profit to six per cent ; but I think it desira

~ arrangements should be made to ascertain the extent of actual land under the
)

influence of the tanks, which is now partly conjectural (;n M.r. I:rase:.’s P;rt' twlth
this object in view, I am employing a Surveyor under : aptain Scott’s orders olr‘un
lines of levels and to connect his work with that carried on by anothe.)r S““j(,)g c:)!;
who is engaged in surveying the ground near the Vulloor anicut now in cgu:;t o
tion across the Cortelliar River to the cast Of‘ these t.anks. Captain Sc
- aking inquiri Iso as to the extent of the demarkation carried out by the Revenue
gmxl-(\::;'g Il)r;(ll;zll::lizt Mr. Thornhill, the Acting Collector of Madras, forwarded a list
u y Mr. /

entcred in th8 original

. 5 o a) "
30 Docomber last of ten tanks, with an 8ggregate ayacut of 5,849 cawnics, and

Rupecs 25,181 assessment, which might be brought uader the influenco of the
' ReI()I 11l and Cholaveram Tanks were water available for irrigation.

b
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i ' 26 April 1370. ; d and mileago!mtcs where such have been given. The road-works for gravel, the
; ' o > fon tust ol 1§ _ Cortelliar bridge for masonry, the Vulloor anicut across the Cortelliar and other :

13, Iamnow dmftmg a report to Government on information Just recer .

: originally allowed ; but, fhrougho
- find any such analysis of tho rate

~incurred, or statod to be necessary, and tha

- Superintending Engineer,
- Water Works, show that

_manner now intended,

charge of it, and for what periods

from Captain Scott, to the cffuct that he has made arrangements at the hcad-slui?o
of the supply-channel to the Red 1111 Iake to admit water down to this reservoir,
and that on the 25th instant tho frosh in tho Cortelliar River, which bad been utilized

and turned into the Cholaveram Tank, had been passed on and water was flowing into
the Red I1ill Lake. , _

No. 265,
MEMORANDUN.
"Tho accompanimonts o

4th Division, transmitting revised estimates for the Madras
of tho total increase,

Captain Scott's lotter paragraph 2.

% 23 would show tho correctuess of thoss on which
* Note at end of revised cstimate.

i3 not enough to say,* tht the work of
cach kind already dono has cost so much,

from this fact. What ig necessary is that

possible information as to the reasonablcness or otherwise of the expenditure

t 2 definite conclusion should bo arrived
at as to the real value of the several

parts

2. The variations from the sanctioned d
and many of them may have been judicious or,
more clear information as to the propriety

practicable to form an opinion gs to whet
Captain Scott puts it g¢ Rupees

indeed, necessary ; but without some
of the actual cost of work done, it i3 not
ter their real value should bo taken as
2,82,704-13-0, or some smaller amount,

3. It would be of alvantage to show :—

1st.—What has been the history of tlio work,

that is what officers have had

* 2nd~What were the propdrtions of
cach period, with tho averago rate
3rd.—The daty of

three different places,

" Red Hill Tank,

during s for such period of eacl kind.
| the present rates for each

f tho letter, No. 2790 of tho 30th ultimo, from tho .-
by which the revised exceeds the

sanctioned estimate; Rupecs 1,24,818-13-3, ‘_-
- aro due to alleged inadequacy of the rates

ut the papers, the undersigned has been unable to

the revised estimate has been based, It

and that the rates have Leen determined
the Government should have the best

of the project when completed in the -

esigns have been very considerable, -

the principal descriptions of work dono .

Principal description of work at °
at the Cholaveram Tank, and at the
y for those materials which have to be :
of cartago should be ascertained and

R T i g awn SO

works in the taluq will: doubtless afford the desired information, v

-~

5. The rate for concreto will require careful investigation. That at the head

works is stated to have cost Rupees 5-8-0 a cubic yard ; at the cart and foot-bridges -
- of the main channel the rate is Rupees 3-4-6; at the Red Hill Tank masonry dam,

Rupees 2-15-0. 1t is explained that the first is for hydraulic concrete, which would
doubtless make some difference, but not, it is thought, more than a few a.nnas.the
cubic yard, Even the lowest rate appears to the undersigned somewhat lngh;
when it is remembered that the bulk of the material was available on the spot.

* End of Red IIill Tagk.

1+ Two rupees a lineal foot difference between

11s sunk and those to be sunk. require full explanation. It is observed,
wells .

with regard to the latter, that the rough
' . i icl 3 awi to be of laterite, cost
f the weir, which appears, from the drawings, : :
Pone epron o1X ’ Rapees 3-0-4% a cubic yard, while the
rate for the masonry is Rupces 7-6-2.
Such a difference between tho two, sup-
posing similar materials to have been used, is not in accordance with what is usual,
o : ° .

1 Really 2-12-5 for work a;lrez;dy done, vide
Comparative Statement l\o: .

6. It should further bo stated what works, or portions of works, were done on

contract, and where rates higher than those sanctioned wero given ; the circum-
stances should be reported as clearly as may be practicable.

7. The Order of Government of the 10th Scptember 1867, No. 2,783, gave

. . . : i i ifying the designs
~ the Superintending Engineer large discretionary powers in modifying g

and arrangements of the works ; it is not, however, clear whether such alteratiorzs
wero decided upon were put on paper and estimated for at once, or whether it
i}vsas left to a future time to discover what the alterations would be likely to cost.

8 The sllpe'rintcnding” Engineer has, with reference to the change mado by

the Government of India in the first estimate, reduced the contingencies of the

‘revised estimate from ten to five per cent. ; but it would seem to have been overlooked

that the total sum, Rupecs 45,551.11-3, allowed by Colonel Bean, is ncarly 10,000

§ Statoment 3 of estimate (revised.). 50 that, allowing only fivo per cent, on
éxpenditﬁre after the 31st March last, about 22,000 rupces’ will have t‘? be added
to the estimate. Explanation will, of course, be required a8 to the Teason for t'he
excess in the proportion of five to three of the charges on this account incurred prior
to the date just mentioned, and it should bo shown what descriptions of charges are
included. It will bo well togivea classified abstract memorandum, and should any
charges not contemplated to be met from thf.! five per cent.- allowed have been
debited thereto, it should bo shown what the clrcums.,t.ances were,

9. Probably‘.many of the following points have been reported on from timo to

. . 3 es or the reasons for . tho decisions come to
_ time, and the determining circumstanc © reas

may be on record : it will bo well, however, to have them all .not.iced in conncetion

- with the revised estimato ;—

Similarly the rate for wellst at the head )
works and for laterite in chunam

“rupees 16ss than thatalready expended,§
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- quarried slones be got within a moderate distance,

“yard? It would scem to be advisable, if possible,

_the anicut Plan 1. This scction does not a

- and under-sluices,
. groyne at the nort
" of the anicut?

. sluice shutters when the riverisin f
“ What is the object of the upper bea

- a-half feet only, it is not clear why the li

'in the main canal,

~be prepared and sent in.

" Doosykhal
Comparati

- N
_~ e e e SO e T e ey b T

T am et e e e e, -

- Proceedings of the Madras Government, Public Works Dcpartment,
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© e o

Ist.—Mr. Fraser’s anicut was to have been 600 fect in length, that built being
- 469 fect only. What is the relativo position of tho latter with reference to the
- farmer? Do both anicuts allow the samo depth of water on the head sluice cill when

- the Cortelliar is flush with the dam crests ? The wells of the anicut are shown as

" just touching the clay ; they ought to have been carrie

d down somo littlo way into
‘it.  Are the wells under the body of the dam corre

ctly shown, or were they placed
with thoso of one row opposite the spaces

of the other row?  Aro the wells of the

e part of tho wings built on wells, asindicated
» and the rest with solid foundations, as shown in scction ? Is thero any-
thing to prevent a retaining wall® of brick
2 g masonry being substituted for the wells

Cross Section, Plan 1.

- wing correctly shown, and was som
‘on the plan

1

the cost would bo about one-half that of
the estimated arrangement ?  From what
distance is the apron stone brought ? Cun
lumps of stone instead of regularly
and at & chcap rate? Why has
the rate entered in the estimate for apron stone risen from 2-12-5 to 3-9-0 per cubic
to get a cheaper material and allow
d be shown on the cross section of
gree with Section C, ., Plan 3, and the
agreo: there are some other differences
Will there not be arisk of scour between the head
and should not the latter havo an upper rough stone apron ; also a
h end of the under-sluices to prevent scour along the upper fuco

more of it. The outline of the wing wall shoul

plan and section of anicut Plan 1 do not
which have been noted in pencil.

2nd.—Has it becn ascertained that the pressuro required to lower the head

ood will not be sufficient to disturb the masonry
» which sustain tho pressure, are to bo'inscrted ?
m; will the screw thread bo engaged there, or
simply pass through a smooth bore ? Asg the necessary lift of the shutter is five and

‘ ft bar should be threaded for moro than that
length below the under side of the collar, The levels of tho cill of under-

crest of anicut, normal extreme flood, oxtre
all bo marked upon the cross section of the

pillars into which the timber beams

sluices,
mo flood as raised by the anicut, should

1ead sluice, as also the level of fyl] supply

3rd.—Channel from Cortelliar to Cholaveram Lake.

of earth-work islargo. A general plan®
showing tho wholo channel, the altera-
ss sections of the altered parts as may bo
0 cubic yards of additional work were done should

* Scalo, four inches to tho mile,

tions made, with such longitudinal anq cro
necessary to show where the 86,00

- 4th—The special provisions in )4 original cstimato in counection with the

wero an upper dam and an aqueduct; these are combined in the Abstract
ve Statement .,N(." 2, and the sum entored is Rupees 7 ,078-7-6; Lut in the

e e e e

of the proposed additional retaining wall;

The increase in quantity
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other Comparative Statements the entries are for the aqueduct R.upees 3,275-1-}9,
upper dam Rupees 1,141-2-64 these amounts would appear to b.e 1ncorrect,} as the
former and larger sum agrees with the abstract estimate given in paragraph 44 of
Mr, Fraser’s Report. Plan and sections of the dam, as designed by Mr. Frascr,

and as actually exccuted should be given. Itis observed that the Comparative State-

ment shows nothing in the original estimate for tho lower dam across the Boosykhal,
but there must have been embankments up to the aqueduct on each side,. and these
double banks would haye required as much material as the single bank rx.ght across
and perhaps more. This provision was probably madein t.he channel estimate, and
it should be ascertained what it was; for either the quantities as executed at the dam
must be added to those of the channel, or Mr. Fraser’s quantities fo.r the bank.s mus(;
bLe taken out of the channel and set against the dam.. The result will be tﬁat. mste::1

of the 86,000 cubic yards abovementioned, there will be some 100,000 cubic yards

 additional,

5th.—Cart and foot-bridges.—In Mr. Fraser's estimate the bridges allowed
were :— '

' RS. A. P.
6 Cart-bridges for main channel............... 12,177 lg g
) Bc::seﬁcﬂ?}ﬁ:m& 3 Do. for supply’ ' (- VR 6,088 1
18,266 14 6
4 Foot-bridges for main channel. 3,350 8 g
1 Deo. for supply do.... 837 10 4188 2 0
Tolal...‘ 1—4- 22,455 0 6

- In tho Abstract Comparative Statement seven bridges are entered for the revised

estimate, but there appear really to be only six, viz., ive on the majn channel and
)

the supply channel. Of these— A )
ereon e '1“1)1[; zost of 5 is put at Rupees 5%1 2-3-0 = 27,060 15 0

and ofl , 8710-13-10 = 8710 13 10
‘ Y]

35,771 12 10
It will bo well to state what the circumstances were which made eight out of

i in channel ;
dg . Plan No. 7 shows the bridges on the main ¢ ;
fourtecn bridges unnecessary O e feeventoen. foetat |

Roadway 11} fect in the clear. bed level, and the roadway is carried

upon teakwood girders, the under side of which is nine feet .abov.e bed. The.a water Wiliy
provided is much in excess of that of the channel, which is thirty fect wide at sole,

and forty-two foet at the six feet level, which was that of full supply in Mr. Fraser’s

ig \ of twenty-five feet each would have been apparcutly ample
23:?2;1‘ ;1 ::i?l:f z::t:mnel at so)rrno future time. - It Sh°‘.‘1§i be explained why 4tl(x)nbfer
platforms were substituted for brick-arches. The. original rate, erpi:s 7- b , for
the latter was very ample, and, had arches been given, there wmil e ;ve eenlg
saving of about 1,000 rupees per bri@ge, or perhaps more, and. suc ) r(; ges vIvIou
have been less liable to decay. Plan No. 18 shows the renfmu.nng ridge. e:lr(z
after abutments had been built, as the plan would seem to indicate, for an grc e
bridge an iron girder bridge was substituted, and there has conscqucn.t.ly bf:en a

¢
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. great waste of masonry.  The rates at this Lridge appear to be v(.,.)', excessive, and
. it docs mnot sewn_improbable that, bad a suitable design for, suy, two gpans of
. twenty-five feet Leen carried out in laterite with brick-arches, a Lridge, with ample
. waterway, might have been provided for onc-half the sum which that, with iron
.girders, will come to.

It should be remembered that the full Cholaveram Tunk level will extend up

the main channcl nearly to its head sldice, and that the bridges in the eeveral

‘ miles require to have their roadways at differont heights above canal-bed.  “Also
. that the level of embankments from tho third mile downwards requires 1o le fixed
- with reference to the crest (ultimate) of the Cholaveram Tank escape, and not to
* the full supply of the channel independently of the Lackwater. ’ |

6th.—Items 7, 8, 9, and 11 (of the revised estimate* appear to supersole the
' item 11 Irrigation under-sluices of the
. . original estimate.- If so, it should Le
f:xplaincd what were the circumstances which led to the modification. Tho inlets,
item 8, are estimated to cost 100 rupces & foot, which appears to be a very-large

sum. It is requested that it may be stated what arca of drainage had to Le pro-
vided for at cach inlet. C

*See Abst'ra_ct.Statement No. 2.

Tth.—As far as can be judged from the Plan No. 8, the erest of the Boosykhal
' calinguluh is below the level of the
Cholaveram Tank watcr to the extent of
o some 23 feet, If 5o, this shiculd be cor-
. Tected, and the level of the banks should be looked to. ‘
8th.—The differcnce in quantity of carth-werk in Le Cholaveram Tark-Lund
requires to be fully and completely explained ;
Mr. Fraser allowed cubic yards 285,447, at 3 ans.
The revised estimate ~ ,, 502,904, at 2-11}

" ¥ide Sheet No. 6 of the Plans attached to Mr.
Fraser's Report. -

53,521 5 0
91,082 0 11

K 217,547, - 38,460 11 11

The remarks in’ Comparative Statcment No. 2 are altogetlier. inadequate, and
. it should be shown exactly ‘where Mr. Fraser's cstimate was incorrect, and what,
.on an average of cross scctions, was the extra work done in seutin'g the puddle.
: The excavation of tho revetmont foundation could bo but a trifle out of the enor-
. mous differenco shown. The increase in the quantity of revetment is perhaps
: accounted for by the remark that the original estimato did not provide for founda-
: tions; but nevertheless it will be better o show for each length of the Lund exactly
- what Mr. Fraser allowed, and what the work as carried out required. About tho
- former, Sheet No, 13, of the ‘plans illustrating Mr, Fraser’s Report, gives somo
. information, but nothing has been sent in to show wherein the latter differed from
. the former.  In support of tho rates, Rupees 2-11-5, for work alrcady done, and,
- Rupees 3-3-0, for that remaining to be executed on the 31st March last, full details
* showing cost at quarry, distance of cartage, particulars of cost of building, ctc.,
. should‘be given. The rates for gra\'élling appear to be high; 5 annas and § pies
- a cubic yard for. work done, and 10 gunas for that yet to be completed.
close by. At the bund there will be an addition for lift, but on the Micr hand the

. ¢ost of laying would bo much legs, 4 : '

L T
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These should be compared with tho rates paid for this material on the trunk rond
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The turfing i3 no doubt necessary, but the rate is about doulle what should_
be nccessary if the proper time of the year be chosen. At any other time the
turfing would not root properly, and the money spent would be thrown away.

It is belicved that a brick-in-chunam parapet would be liable to crack from
the uncqual settlements of the revetment, with its backing of gravel and puddle,
on which the parapet would be built. A dry stone (laterite) wall would probably
be, and look better. The cost apparently would also be less. Plastering in any -
case should not be allowed, '

The entries relating to the parapet in the revised estimate are—
' ‘ B - ES, A, P.
Jrick-in-chunam, 1,293 cubic yards, at Rupces 4-8-0 = 5,818 8 0
Concrete, 918 do. do. 380= 8,213 0 0
“Plastering 639} squares at do. 240= 143814 0

. " Total... 10,470 6 0
against Rupees 4,236 allowed in the original estimate. It is not quite clear how
the first quantity (1,293 cubic yards), which differs from that (1,412 cubic yards),
allowed by Mr. Frascr, has been arrived at. From the longitudinal scction
(Sheet 13) the length of the bund would appear to be 12,225 feet, whi.ch,‘for a
parapet two feet high and cighteen inches wide, would give 1,358 cubic yards.

' Howevcr,{taking the larger quantity, 1,412 cubic yards at 3§ rupees—a rate which

probably will suffice for a parapet of two
stones, as appears to have been intend-
ed®*—the cost would be Rupces 4,942, to which may be added 1,412x§x} of
concrete for a levelling course ; and to prevent rain-water from the top of the bund
penetrating under the parapet, and allowing 3} rupeecs for this, though it would
scem to be too much, the total cost of the parapet would bo 4,942+ 0686=5,628
against Rupees 10,470, a not unimportant diffcrence.

_ % When the cross sections were drawn.

9th.— Cholaveram North Calingulah—The remark that the original rate,
Rupees 4-8-0 per cubic yard of laterite masonry, was insuflicient requires some

- demonstration.

10th.—New Calingulak of twenty vents.—This as estimated for is a very costly

_ _ work (over Rupees 100 a foot). What -

}éggiftlielb';ufeetz 6 i“dﬁs' is the object of construecting the upper

Estimate, Rupees 17,037. - part with vents? DPerhaps two or threo

vents at ond end might be useful for the supply of other fanke, but otherwiso it
would scem to be advisable to mako thisa flush-cscape, .and “f)t ouly so but to -
place its crest 6 or 9 inches above full tank level ; so that in ordinary seasons th.c
north calingulah may discharge the surplus, it })eiug better situ.ated for doing this
with comparatively little wear and tear. The rates are hl.gh, and that fo‘r
laterite masonry is between twenty and twenty-five per cent. lug.;her than fo,t this
work at the north calingulah already built. Inany case the granite grooves m.the
.Picrs on the crest can bo omitted as unnccessary, and the 130 fcet. of plzfnkmg,
three fect high, need not be more than three inches thick, or 97} cubl.c feet instead
of 130 cubic fect; the rate 33 rupces for this is again too high for-Yimple plavks,
The wing should be altered as in blue pencil. | |
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11th.  Cholaveram Irrigation Sluice~Tow is it that 4,000 cubic yards of bank
point was low and, for an opening of *

“had to be moved? The old bund at this

i twenty yards iu.width, the quantity of soil would have been about {th of that
sentered. Rates require oxplanation.

‘lower than that for

.tho longitudinal scction of this slujce is apparently the lifting bar of the shutter,

" 12th.  Channel belween tanks or s

upply channel.—The difference betwcen
-Mr. Fraser’s quantity,

cubic yards 2,59,596, and that 2,28,203 of the revised estimato
should be explained. The rates for the cutting appear to be excessive. What is tho
- cost of quarrying laterite stones for masonry
‘hire of a cooly ? The undersigned has scen
.taken out of a much deeper cutting for less
. which would be applicable, it is considered,
. 5-annas rate, as also 2} annas for loam, are
- even by districts in which labour is more s
‘the cost of this chan
" sufficed,

laterite as hard as any in this channel

only to the indurated surfaco. The
apparently extromoly high. Judging
carce and expensive, it is thought that
ncl has been 20,000 to 25,000 rupecs more than should_ lLave

3

—The remark opposite earth-works—¢Secc observa
und”—is altogether insufficient in explanation of the
n the original estimate, cubic yards 1,50,419, and

., 13th.—Red ITills Tank-tund,
 tionon earth-work Cholaveram b

difference in quantity betwee
: of the revised estimate, cubic

- lead and the average height, should by state], in order that a judgment of the reason-
ablencss of the rates paid may be formed, and the quantitics up to different lcvels
' should be taken into consideration, It will suffice, for the purpose in view, if half
:a mile of the bund be reported on in detail, or any nearly similar length of which
!tho accounts can be clearly shown. The cross scetions of the bund, as complcted,
- should be taken at the samo points as those on which Mr. Fraser’s estimate was
 based.  What quantity of old revetment was there, and what has been done with it.

Either the rate for turfing must be reduced, or it must be deferred until the
{ monsoon, when the upper edge can be regularly turfed for one foot over the top and
+ half a yard down the slope, while the rest should be turfed in diagonal strips about
. one foot wide and six feet a part, leaving the grass to spread, and the establish-
{ ment employed on the tank should be required further to dibblo in suitable kinds

 of grass between the strips.  Where the soil is purticularly bad entire turfing may,
‘ of course, bo allowed, '

14th.—Soorapeds and Suthapett dunds.—Full explanations of diflerences in

quantitics should be given ; the increaso is over sizty per cent. in carth-works, and

~ onc-third in revetment. The soil herg is particularly easy, it is thought, and the
- rates therefore would seem to be very high.

: 15th—Req ITills Tank calingulah.—
- and gravel for the trunk road, A
. With longitudinal and cross sections

What is the rato paid for guarrying jelly
plan of tho excavations should Lo furnished

, Thero appears to have been an omission of
+the sluico gearing. It will be noticed that tho rato for the shutter of this sluico is
simple planking at the calingulah. "Tho wood-work shown in -

and rovetmonts, and what is the daily -

than half the maximum rate, 1 Rupee, |

yards 2,49,282, The rato of cooly-hire, theaverage

_.?/d-s“."«l-i"? vf‘-.l-‘-\.

I ~ha
4

-~

PR S

ook

—
comd

e L po—r
.
TV T et

g
-

TN

. ce -
S S SUWEL RN RILE. . BN P
"
Je
¥
H

.

.t N

- o . S ¢ Works Department
sroceedings of the Mudras Government, Public Wor P )
Lroceedings o 26th April 1870, .

16th.—Masonry dam—Lstimate Rupees 23,059-14-3.—\Wasa design for this work,
with an estimate, sentin when the question of its substitution for an earth-work

bund was first brought forward ? 'The base of the wall appears to have been made

cqual to the depth of water. What was tho estimate allowance for the length of
bund superseded by this dam ?

17th.—~8:l¢ clearance.—The rate appears to bo too high. Were such rates to be
usually given, the irrigation channels could not be cleared for two or three times
the sum which now suffices. It will also bo advisable to show whether this accu-

-mulation i3 an exceptional occurrence, and whether therefore it may be expected

to diminish in fature years. It may be well also to show by a longitudinal section

whero it is, and how far the tendency to silt is likely to affoct the efficicucy of the

channel either now or in tho future.

10. In paragraph 12 of his letter Colonel Bean refers to the area to bo

irrigated under the two tanks, and mentions that something i being now done to
= .

ascertain what and where the arca is. It appears to be neccssary that as much

-information as possible ehould accompany this revised cstimate, and the following

should certainly be obtained :—

Firstly—~Statements showing,

(a.)—The nunjah ayacut arca and assessment of each village which
has hitherto been considered entitled to get water from each tank.

(5,)—The average area actually cultivated, the assessment corres-
ponding thereto, and the collections. This should be for at least ten years up to
Fusly 1278, and fifteen ycars would give n better averaze. It should bo supported

y b y =] (=1 .
by a detailed statement for cach year of the period. . : .
(¢.)—The expenditurc for maintenance of cach tank for the same
period. - : o . _ .

(d.)—The arca of dry cultivation in each village, and the area of
arable waste.

Second!y.—-—-—Si.milar statements for all the V;illages which it may be intended

to supply from the improved rescrvoirs.

1. The Collector of Madras should be communicated -with in view to the
utilization of the additional supply which will probably be stored -this year, and
he should be asked to give information as to whether any channels will be required
to be exccuted at the cost of Government. It will bo advisable also to make some
provision in the cstimate for such works of distribution, for otherwise it is not clear
how the water will get to distant villages, which have at present no channel, added
to which the distribution must be under proper regulation; and this means that
distributing dams will require to be provided for cach separate area (one or perhaps

two or three such areas within the limits of a village), and these works and

channels also, and perflaps too compensation for land, will cost moncy. At present
no information appears to be available as to the area hitherto cultivated, which will
bo a very good guide, as tho former capacity of the tanks is known, to what the

additional supply will suffice for. Asa guess, however, the entry of 235,000 rupees

may be made, unless Colonel Bean has, or obtains, information, which will enable
him to make & better approximation to the probable cost.
‘ - d
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11 roceedings of the Meadras Government, Public Worls Department, o Proceedings of the Madras Government, Public Works Department, ;
A & i . 26!k A pril 1870, / o T 20th April 1870. - |
. ' { ’ )
j ’ : ! ‘ g .111'. "d. timat bmitted ds the original on.b.' |
o' i i . I e ‘ ., -8, The revised’ estimate, as now submitted, excceds the omngin e.by
returt;;j | The enclosures of thg Superintonding Engincer’s letter aro herewith o : . . Rupees 4,27,417, and the principal causes of cxcess are ?,ttributablfa generally to the -
_ ‘ (Signed) JOIIN MULLINS, Major, R. o " . change in the plan of the Cortelliar Anicut and head-sluice, to the increased amount |
- Fort Saint Georag, 7th Sept. 1809, detg. Chief Engineer for Irrigation, . . ’ of cutting and embankment in the upper supply Chann?l’ and embankment and .
i i :' ‘ To the Acting Superintendin g Engineer, 4th Division. " ’ i ~ stone-work in the Cholaveram and Red Hill tank bunds. The amount of puddle and
: : : ' \ - gravel-work in tho latter also has been incrcased. The bridges have gost more .
No. . From the Acting Superintending Enginecr, 4th Division, to the Acting : than originally intended, and two expensive masonry works—a calingulah at
Chief Engineer for Irrigation and Joint Sccretary to Government, dated . 3 Cholaveram tank and a masonry dam in the Red Iill bund, have been added.
~ Madras, 15th January 1870, No, 5,047, : o l\:‘.l . A quarter of a lac of rupees has been added for the distribution channels and dams,
Wirn reference to your nlole‘aﬂdum, No. 205, dated 7th Scptember 1869, Jt,a | anq the amount of sundrics has poen‘ pr?pf?ffi?pately increased by the increase of
' 1 Report with appendix. I have tho honour to forward a report - : ,\ estl_mate. | _ e ’ . . L
I Revised estimate. ’ in original from Cuptain Scott, R. E., | tt ~ 4. The following are some of the principal items of excess in the revised | .
4} %(l)::g"_m?w_c statement. - Executivo Enginecr, Red Ilills, dated 1st cstimate:— = - o . o |
* Ono plan'(No. 11) not received but will be January 1870, No. 1, togother with 42* ' ' Anieut on Cortelliar Rvver. : :
.scm'_ ' plans and a revised cstimate amounting o ' - : . . ES. RS-
to’ Rupees 10,390,176, for the Madras Water Works Project, with comparative - Laterite masonry, excess.........c.oviiveiiiininn, SRTPRRE - 14,671
: statement showing the causes of increaso and decrease between the several items of ’ N S A | | ]friCk wells, : Q0 covninrir i g’gé?
{} the two cstimatcs; Captain Scott reports at length on the several points regarding g i o Lonprete, do. e SINTOR e TP ) o
the causes of excess over tho original grant referred to in your memorandum, and RGN S - - Total... ...... 31,074
: furnisl;l.es an apperfdi.x giving coPies of the c(fntmcts entered into for works, the 1 i T o . f[ead Sluz'ce.at Anicut Jor Supply Channel. v :
analysis of t.he original an.d l:eVISGd data, cstimates and measurcments based on ;‘_" o Laterite masonry, excoss 1,056 yards ..........ccoeereeioners  cevene 8,213
- them of portions of.tho. pru.lcx.pal works, and particulars of ayacut assessment, ;‘ . Upper Supply Channel. '
- present average cultivation, irrigalle area, and probablo returns, reccived from the 58 Earth-work, excess 86,050 cubic yards ............ S PR 6,064
- Collector, of the tanks dependent on the-Red 1Iill and Cholaveram reservoirs, as well 5y . " Accommodation Bridges. o ‘
as of others likely to be brouglit under the influcnco of these works. . : | i Wo0d-Work, €XCesS v veevienrieiuninreet o sresresereenenes 7,821
2. In forwarding originally the revised estimate and alccompanimcnts with my ¢ Masonry ..c.oviieenees e T R 4’3.12
letter of the 30th August 1809, N 0. 2,790, I was aware that tho comparative state- , |- [ ‘ . D fioughséone Apron. 3,800
ment likewise furnished at the same timo was not so satisfactory a document asto . | ' |  Eartl-work and concr(fte---;---'-- O
. the completeness of its information in regard to tho causes of excess as it might be . o 3 » - L : ‘ . -~ Total... 15,933
~ made, but as I knew that any further investigation into the mattor would lead to R | ' Deduct saving in arch-work............. e e 5,285 '
much delay and protract further for some months the submission of an cstimate . " ‘; P } And in brick°masonry rereerreenee e 1,260 : _
~ which the Governments of Madras and of India had moro than once cxpressed a ' . ‘ | | ' - .-—6-,-5-42 9,388
wish to have placed before them, I did not insist upon Captain Scott’s furnishing ; i Calingulah in Upper Channel. - T
& moro detailed report based upon further and moro scrutinizing investigation. I was - {1 New work, cxzcess PP PP weveiee e . 6,480
. the more led to take this course, from the fact of the project having been entrusted S ' S o C’ }1;).1;?.7)07'(177% Tunk. v SR
F : . to several Exccutive Engincers in succc§sion, and of the work having been already - Eafth-work on l;uﬁd 193,340 cubic yards €XCCSS.esrnrennans 30,009
three fourths completed, so that the rates entered in the revised estimate had been - ‘ Revetment  do. ! 1”952 do.  and 23,469 yards ‘
Lo . Obtainc.d from the uch:\al cost incurred during the progress of the opcrations. Under ‘ ‘ "3 at higher rate ............................. e, 29,325
these circumstances, I forwardod tho papors with such explanation of causes of | A - Gravelling, ezcess......o.ooououierees S e 12’33)& '
+ cxcess a3 wero afordod in tho remark eslumns and in Coptain Seol0s report, pare ; o fuddling, 13,195 eubio yards e e |
- graphs 5 to 8, aldo, of my letter of the 30th August last, report, in detail on tho : : \! . _ o g R pmm i ST —_ 78,823
Ch.a nges in the designs of masonry works which have caused a deviation from the . ' - o o " Cholaveramn Tonk Cdlingulah. = -. o L
o - original estimate, and also refor to ), subject of the enhanced rates which havo had '_ S NCW WOrks, €XCess eiververereeseeses S S PPRR 16,716
3 to bo allowed. The subscquent report, however, of the lst instant from tho Lo o A Cholaveram Tank Sluice, : '
; ' Lxecutlye E11gin001:, flfmishes to a great extent the information asked for in your A R - Laterjto masoxiry, BXCOES 3oveereers soranerannens, Cererrerenrenene 2,352 _
; glsmorandum, and it wx.ll not be hecessary for mo to refer otherwise than very . { : | . “Granite, CTdo e IR TN 4,040 6.302
3 riefly to the geveral points touched upon by Captain Scott, ' ’ . ~ : - e
! 3 {
1 i T *
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! R I TrmTTT T L SR . also given by him to other coniractors. Tlje former contractors began the Cortel-
S e e T s hega : o ] t . liar Anicut in May 1867. The rates given for the wells and masonry under water
' Loie "3 Bbe-atm ¢ s o ’ S R " R3. were high, but the rate for masonry above foundation was Rupees 5-12-0, and this
' e L dy” ST S ‘ E Iirm did not find this allowance remuncratiye. Captain DeC. Scott, R. E., relieved

U ST P yvG9 « 5 . Captain Magnay in December 1867, and heifound that these contractors had not

AR ] . _ 15,024 ;
Dadus’  Ting Yaics: warn e ’ ¥ ’

‘ 7 T SO 3,063

] . . - RO, 11,96
Cs Tomer T R R e
Earth-work, o - A - :
: T T e 3,53
Embankment AR ' ' 33,538
: L L e 4,350

mado much progress with the masonry, tho foundations having becn laid at the
anicut only. 'The upper channel was then ne':arly completed. IIalf the Cholaverum
tank bund and lower supply channcl Lad been carried out. 'The Red 11l tunk
bund had made considerable progress. Finding the progress under these contrac-
tors unsatisfactory aud that little work hafd been done in 1868, Captain Scott
finally took away all contracts from Messrs. Ilorgan and Co., in February 1869.
The revetinent of the Cholaveram tank could not be carried out Ly the other
contractors for Rupecs 2 3-0, and the rate was raiscd to Rupees 3 per yard. As these

Led Tl Tunk Calin gqulah.

: E-‘Cﬂ.‘wtion in laterite rock, cxcess ... .. 6114 v men were still dissatisfied their services wcré dispensed with, and the revetment
: L 2 ’l 36 l‘ worlk of this tank and of the Rel Uill tank wera carried out by departmental agency
! 8.95( . | “from May 1868, but the rate has not, on trial, been found capable of reduction.
Red 1IN Lake Bund, ’ : . ' . .
Earth-work, 107,890 cubic ard f "L - 6. Asrcgards your remarks in paragraph 5 on the great difference of cost
Revetment, Cxcc;s yards excess ... 25,765 ' . which appeared to prevail between hydraulic and cormumon conerete, and on the
Gravelling, do, .......................................... 19,265 ‘ ;! general high cost of this material, T obscrve that Captain Scott reports that Mcssre.
Puddling, gy, 7T 3,059 P Iorgan’s rates were Rupees 3-8-0 per yard, and that the rate by departmental
o . e e e ' ¥ : S :
; Turfing, 1 Teeeeeeea 3,450 Lo, ageicy was Rupees 3-3-4 per yard. At the Red Hill's work it was as low us
| T 3,349 . ¢ Rupeos 2-11-9.  This would givo from Annas 1 Pies 7, to Annas 1 Pies 10, per foot,
Sooranad (}S . _ 54,883 ‘ ) whilst the Madras data is upwards of two annas. Again for hydraulic conercte .
Earth-work, excess 2ty and Salipet Dunds, (I the cost in Madras is doubled and amounts to Annas 4 Pies 4 per foot. The cost
ROu"h-ston:; pitcmn; ......... R TR 4,119 : . : therefore at the Cortelliar Anicut of Rupees 5-8-0 per yard would not contrast so
© B e 2"’,05 y unfavourably with this data, which amounts to Rupees 7-2-9 per yard, considering
X Red Il Tank Masenry Deo —_ 6,624 § that in both localities the gravel has to be brought by cart, a disfgnco of many
ew Work, cxcess.. / wn. ( miles. ' P
I . Stuices m I?ch]zIZTank ......... T e 22ATE " 7. Asregards the cost of masonry works below foundation level, the Ixecu-
G:&ter.ltto masonry, cxcess,., .. : : : T tive Engincer reports that the charge for Laling water is included in the rate.
T T 10,309 - , , o .
do. ... LT 11,"56 o 8. You have drawn attention to the large sum already expended in
feve ’& . . A . .
Rcmoving Silt in channel \ T ol ses }{ * Rupeos 43,551 ~ contingencies which  will render the
cen y - ey . .
..................................... A ; : * iv ¢ nt. \VIllCIl I entered
Ch Allowance for qistrivution, 4,633 i in tl ; ‘ S Pt 11\01):‘;‘ 5 ba’ble outlay, I begr
annels and dams, cxcess ) _ in tho revised estimate, quite inadequate to meet the past and pro ithay, 1beg
Continoene; ce T o- . b however to refer to tho statement of contincencies forming a portion of the
. gencies, additional 25,000 - ting
""""""""""""""""""""""""""""""""" 19,115 ; " appendix, wherein it is shown thata sum of ]Rul’ces 20,530 has been wrongly
—_— ' charged to the bead Lut now transferred to works.
These item 3755 ,-6 1 , _ . , _
over tho orje; X &,ﬂ-o.’“" ™ a'e up Rupees 3,75,595 of ] 29 j ) 9. Sife of Anicut—Tlis was changed to a point 600 yards lower down the
olnal A r— 10 the ¢xcess of Rup( 8427417 . . . . .
shown ir th. » _ . » ~ he various items of excess making up tho bal =D N -river, in order that a thinner stratum ?f sand above the clay might bo. tak(“n
5 flist. o - % nents sccompanying g Up tho bulance aro : 5 advantage of when sinking the wells, which were founded on clay. The height of-
. . : .ot ! o : . . o Fon RO
of the threc e oot - (;ln Scott has detailed in his repert the dates of relief - [ it anicut us beforo will admit of a head of six feet at the sluice.
i NP . ’ ' € ' : : ‘ C '
neer. Thes . rk Jt? e lc, Pro;)(mf -1 the progress mado under each Engi- ‘ ¢ 10.  Retaining wall Jor apron."'_lt 13 only intended to use wells where the
c1;tt1ng ofthel, S en in/ - "R derof Government by tho y : depth of sand is such as to prevent solid masonry being laid for the wall.
iCupper gy- oSt e My Freser, K o A O X . .
rO’Icveil t]?il:\-)‘;v _ *gun in February | ;r,_{ ;trrl‘:”r»hmcuhve Enginecr. i - 11, Apron.—The stone for the apron was brought from six miles distance,
a 5 <) ' . . 4 : LI T : .
1o HICel, 1 gave the oont p o stwhich dato Captain Magnay Pk and varied in the work from Rupecs 2-10-0 to Rupees 3-6-0 per yard, according to
_ Y&an and Co, 0 Cutting tracts, for all ti.g masonry works, ‘0 Messrs. i ' | A
- _ ng of,the channels and raising of { | { : ¢

Lo tank bunds wero |
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~ one-third in revetment. Tho soil here is
- rates therefore would scem to be very high,
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11th.  Cholaveram Irrigation Sluice—Iow is it that 4,000 cubic yards of bank -
he old bund at this point was low and, for an opening of

"had to be moved? T

, twenty yards iu.#idth, the quantity of soil would have been about ,th of that

.entered. Rates requaire explanation. Thero appears to have been an omission of
. ' It will be noticed that tho rate for the shutter of this sluico is
lower than that for simple planking at the calingulah. The wood-work shown in -

- the sluice gearing.

;the longitudinal scction of this sluice is apparently the lifting bar of tho shutter.

© 12th.

“Mr. Fraser’s quantity, cubic yards 259,500, and that 2,28,203 of the revised estimato
should be explained. The rates for the cutting appear to be excessive. What is tho
- cost of quarrying laterite stones for masonry and rovetmonts, and what is the daily
‘hire of a cooly ? The undersigned has scen laterite as hard a
.taken out of a much deeper culting for less than half the ma
. which would be applicable,

-_: 5-anna§ ra.te, as also 2} annas for loam, are apparently extromely high. Judging
~even by districts in which labour is more scarce and expensive, it is thought that

-the cost of this channcl Las been 20,000 to 25,000 rupecs more than should hLave
* sufficed. )

.+ 13th.—Red ITills Tank-bund.—The remark opposite earth-works—
: tionon earth-work Cholaveram bund"—is altogether insuff

- difference in quantity between the original estimate,
~of therevised estimate, cubic yards 2,49,282. The rato of cooly-hire, the average
- lead and the average height, should ba stated, in order that a judgmont r)f3 the rcaso;--
~ablencss of the rates paid may be formed, and the quantitics up to different levels
:, should be taken into consideration. It wil suffice, for the purpose in view, if half
;2 mile of the bund be reported on in detail, or any nearly similar length of which
?the accounts can be clearly shown. The cross scctions of the bund, as completed,
- should be taken at the samo points as thoso on which Mr. Fraser’s estimato was
“ based. What quantity of old revetment was there, and what Lias been done with it.

“Sec observa
cient in cxplanation of tho
cubic yards 1,50,419, and

Either the rate for turfing must bo redaced, or it must bo deferred until the
| monsoon, when the upper edge can be regularly turfed for one foot over the top and
| helf a yard down the slope, while the rest should be tarfed in diagonal strips about
- one foot wide and six feet a part, leaving the grass to sproad, and the cstablish-

{ ment employed on the tank should bo required further to dibble in suitable kinds

11

.~ of grass between the

i strips, Where the soil is particularly bad entire turfing may,
+ of course, bo allowed | |

ntitics should be given ; the increaso is over sixty per cent. in earth-works, and
particularly easy, it is thought, and the

‘ 15tho—Reqd Hills
" and gravel for tho tru
; with longitudinal and

Tank calingulah.—~What is the rato paid for quarrying jelly

nk road. A plan of tho excavations should Lo furnished
Cross sections ' ‘

Channel between {anks or supply channel.—The differenco betwoen

s any in this channel -

‘ ximum rate, 1 Rupee,
1t is considered, only to the indurated surfaco. The

14th.—Soorapedu ‘md.Suﬂtapett bunds.—Full explanations of differences in‘ :

)
§ a
K

Tl A b i,

€
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16th.—Masonry dam— Estimate Rupecs ?3,059-14-3.-—Was a design for this work,
with an estimate, sentin when the question of its substitution for an earth-work

 bund was first brought forward ? The base of the wall appears to have been made

cqual to the depth of water. What was the estimate allowance for the length of
bund superseded by this dam ? o

17th.—§:l¢ clearance.—The rate appears to be oo high. Were such rates to be
usually given, the irrigation channels could not be cleared for two or three times
tho sum which now suffices. It will also be advisable to show whether this accu-

.mulation i3 an exceptional occurrence, and whether therefore it may be expected

to diminish in future years. It may be well also to show by a longitudinal section
where it is, and how far the tendency to silt is likely to affect th
channel either now or in the future, ;

10. In paragraph 12 of his lctter Colonel Bean refers to the area to bo

-~ irrigated under the two tanks, and mentions that something is being now done to
~ascertain what and where the arca is. It appears to be necessary that as much
_information as possible should accompany this revised cstimate, and the following

should certainly be obtained :— o '

_Firstly.—Statements showing.

(#.)—The nunjuh ayacut arca and assessment of each village which
has hitherto been considered entitled to get water from each tank. '

(b.)—The avéfage arca actually cultivated, the assessment corres-

ponding thercto, and the collections. - This should be for at least ten years up to
I'usly 1278, and fifteen ycars would givo n better average. It should be supported
by a detailed statement for each ycar of the period. : _

| (e.J—The expenditure for maintenance of each tank for tho same
period. - o o _
- (d.)—The arca of dry cultivation in each village, and the area of
arable wastc. ‘

Secondly.~—Similar statements for all the villages which it may be intended

to supply from the improved rescrvoirs.

'11.  The Collcctor of Madras should be cbmmunicated -with in view to the

‘utilization of the additional supply which will probably be stored this year, and

he should bo asked to give information as to whether any channels will be required
to be exccuted at the cost of Government. It will bo advisable also to make some
provision in the estimate for such works of distribution, for otherwise it is not clear
how the water will get to distant villages, which have at present no channel, added

to which the distribution must be under proper regulation; and this means that
~ distributing dams will require to be providcd for cach separato area (one or perhaps
two or three such areas within the limits of a village), and these works and

channels also, and perhaps too compensation for land, will cost moncy. At present
no information appears to be available as to the area hithorto cultivated, whicl will

‘bo a very good guide, as the former capacity of the tanks is known, to what the
~ additional supply will suffice for. Asa guess, however, the entry of 23,000 rupees

may be made, unless Colonel Bean has, or obtains, information, which will enable
him to make & better approximation to the probable cost,
' d
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12. The enclosures of the Superintonding Lngincer’s letter aro herewith

“returned. ' _
' T (Signed) JOLIN MULLINS, Major, R.E,,
ForT Saint Georoe, Ttk Sept, 1869, dely. Chief Lngincer for Irrigution,

To the Acting Superintending Engincer, 4th Division.

No. .

From the Acting Superintending Engincer, 4th Division, to the Acting -

Chief Engineer for Irrigation and Joint Scerctary to GOvcrnmént, dated -

Madras, 15th January 1870, No. 5,047,

~Wirn reference to your memorandum, No. 265, dated 7th Scptember 1869, '

] Report with appendix.
1 Revised estimate.

1 Comparative statement.

41 Dlans. Lxecutive Enginecr, Red lills, dated 1st

I havo tho honour to forward a report -
in original from Captain Scott, R. I,

* Ono plan'(No. 11) not reccived but will be January 1870, No. 1, together with 42%

sent. plans and a revised cstimate amounting

to’ Rubccs 10,390,176, for the Madras Water Works Iroject, with comparative
statement showing the causcs of increaso and decreaso between the several items of -

the two estimates ; Captain Seott reports at length on the several points regarding

the causcs of “cxcess over tho original grant referred to in your memorandum, and
~ furnishes an appendix giving copies of the contracts entcred into for works, the -

analysis of the original and revised data, cstimates and measurcments based on
. them of portions of the principal works, and particulars of ayacut assessment,

- present average cultivation, irrigable area, and proballe returns, reccived from the .
. Qollector, of tho tanks dependent on tho Red 11ill and Cholaveram resorvoirs, as well -

~ as of others likely to be brought under the influénce of these works.

-2, In forwarding originally the revised estimate and accompaniments with my

" peemm

letter of the 30th August 1869, No. 2,790, I was aware that the comparative state-
ment likewise furnished at the same time was not so satisfactory a document as to .

- the completeness of its information in regard to the causcs of excess as it mightbo |
| made, but as I knew that any further investigation into the matter would lead to -

“much delay and protract further for some months the submission of an estimato
' which the Governments of Madras and of India had more than onco expressed a '.
* wish to have placed before them, I did not insist upon Captain Scott’s furnishing
* amoro detailed report based upon further and moro scrutinizing investigation. I was .
~ the more led to tako this course, from the fact of tho project having been cntrusted !

. to several Exceutive Engincers in succession, and of tho work having been already

threo fourths completed, so that the rates cntered in the revised cstimate had been
; obtained from the actual cost incurred during the progress of tho operations. Under |
these circumstances, I forwardod the papors with such explanation of causcs of |

| CXRCess A8 WCTe aﬂ:ordod in the remark columns and in Capfain Scott’s report, para- '
graphs 5 to 8, also, of my lctter of tl,0 30th August last, report, in detail on tho :

changes in the designs of masonry works which have caused a deviation from the
original estimate, and also refer to the subject of the enhanced rates which havo had

to be allowed. The subsequent report, however, of the 1st instant from the '

Executive Engincer, furnishes to a great extent the information asked for in your:
- mc.momndum, and it will not be necésmry for mo to refer otherwise than very.
 briefly to the several points touched upon by Captain Scott. o '
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- -8. The revised’ estimate, as now submitted, excceds the original one.by
Rupees 4,27,417, and the principal causes of excess are attributable generally to tho
chango in tho plan of the Cortelliar Anicut and head-sluice, to the increased amount
of cutting and embankment in the upper supply channel, and embankment and

* stone-work in the Cholaveram and Red Iill tank bunds. The amount of puddlc and

gravel-work in tho latter also has been increased. The bridges have cost more
than originally intended, and two expensive masonry works—a calingulah at
Cholaveram tank and a masonry dam in the Red Hill bund, have been added.

. A quarter of a lac of rupces has been added for the distribution channcls and dams,

and the amount of sundrics has been proportionately increased by the increase of
estimate. ' T ' . -
4. The following arc somo of the principal items of excess in the revised

cstimate :— .
Anicut on Cortelliar River.
, . ES. RS.
Laterite MAasONTY, XCOSS .ococouu.rermnrrsienirinn reanes 14,671
Brick wells, - AOv eeerrieeiieiieis rnee s 95416
Concrete, o dos AR 6,987
| | . Total... ... 31,074
S ITead Sluice at Anicut for Supply Channel, S
Latcrite masonry, excess 1,056 yardé et eieriessesetens erare  aesees ' 8,213
Upper Supply Channel. '
Larth-work, cxcess 86,059 cubic yards ......... TR PRRS - 6,064
" Accommodation Bridges. : _ '
TV 00d-WOTK, EXCESS «er vererrrerressreserersmiuraesisniannnensnens 7,821
MESODTY vvianivnsemrunmnnesssinnnnnenes e Ceererraenans e 4,312

. : " Rough-stone Apron,
- Farth-work and concrete.....oooeveveaiiainias

oo sereeres 3,800

S Total... 15,933
Deduct saving in arch-work............. PR 5,285
And in brick MASODTY .evvvreemmereesersereersssnennenns 1,260 v
T 6545
| - S — 9,388
o . Calingulah in Upper Channel. o '
. New work, cxcess............ e s s 6,480
: SRR Choleveram Tank. , BT
Farth-work on bund, 193,340 cubic yards exCesS....ueneve.s 30,009
Revetment do. , 1’,952 - do. ond 23,469 yards -
~ at bhigher rate ............, UPURTRPPRROPPRY e cer 29,325
Gravelling, excess......... JE R IRITTPTPPOes ) 5,004
Puddling, 13,195 cubic yards ... RET T TR e PP 12,904
TUrfing oot nenee seesse B e vrererieraes eeverens 1,581
' , ‘ — 78,823
-,,, Cholaveram Tank Calingulah, : a
'.NeW'W6rl{s, CXCOES serveesees evivasene I Veevecnser  wres .. 16,716
N ) Clolaveram T ank Sluice o
. Laterito masonry, CXeess «...eeeevrtsrrererntserammuiii., eeveee 2,352
‘Granite, T 0. eessenerrenire sererersitnraransieneete . 4,010
R T L —— 6,302

?
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Tl . - N 15’()2‘1 ‘l
Dedu: g b maeyee S T 3,063 |
. - T . —_— 119!
: - _:_'qmc-' el il it o
Earth-work, oy - o0 .m0 53
Fmbankmc t ) . ale v T e e i it e e 33,0!)8
4 N n o c . :
.‘.-... . '. .......... S ecsesteatesr o 4,'}‘5‘)
ST ———  37.888
”» 3 , N '
aed I Tynk Calingulah.
Excavation in laterite rock, excess ... 6,114
Laterite masonry .................. .. ..U 130
............................................ 2,130
' 8,25¢
Red 1NN Lake Bund. i
Earth-work, 107,890 cub; |
) »oUY cubic yards excess .................. . 25,765
Revetment, excess ........... ... o 26
Gravellng, Qecst 19,265
LT R R R -.(
Puddling,  do. T
Turﬁng’ do. .......... e 3"1")0
.............................. 3,349

Soorapady and Salipet Dunds.
Farth-work, excess

oughtons g R ;,1 19
‘ R T 005
Red ILN Tank Masonry b0
New work, cxcess............ ey D
R T P P R 22471
- Sluices tn Ped Il i
Later.lto masonry, cxcess.., .. 1 N T(mki
Granito doo L 11250
_ , frre e e s 11,25
Rcmoving silt in channel..... | \ o0
 Allowance for distr.z'.&.z;.l" ....................... | oS3
Chgnnels and dams, excess .., -
.Contingencics, additional ... .. e T
................................. 19,115
These itemg a a9
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5. ilist; e |
of the threce ceep | © i+ 3D Scott has detailed in hig repertthe dates of relief °
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neer. Thas rk S e projer & progress mado under ench Engi-
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also given by him to other contractors. Tlye former contractors began the Cortel-

lar Anicut in May 1867. The rates given for the wells and masonry under water
were high, but the rate for masonry above foundation was Rupees 5-12-0, and this
Firm did not find this allowance remuncrative. Captain DeC. Scott, R. E., relieved
Captain Magnay in December 1867, and hefound that these contractors had not
mado much progress with the masonry, the foundations having been laid at the
anicut only. The upper channel was then naarly completed. Ilalf the Cholaverum
tank buad and lower supply channel had b,’een carried out. Tho Red 1lill tank
bund had made considerable progress, h‘in@ing the progress under these contrac-
tors unsatisfactory aud that little work had been done in 1868, Captain Scott
finally took away all contracts from Messrs. Ilorgan and Co., in February 1869.
The revetment of the Cliolaveram tank  could not be carried out by the other
contractors for Rupecs 2 8-0, and the rate was raised to Rupees 8 per yard. As these
men were still dissatisficd their services were dispensed with, and the revetment
work of this tank and of the Red IIill tank were carried out by departmental agency
‘from May 1868, but the rate has not, on trial, been found capable of reduction.

6. Asrecgards your remarks in paragrsph 5 on the great differcnce of cost

which appeared to prevail between hydraulic and coromon concrete, and on the

general high cost of this material, I obscrve that Captain Scott reports that Messrs,
.. Ilorgan’s rates were Rupees 3-8-0 per yard, and that the ratec by departmental -

ageicy was Rupces 3-3-4 per yard. At the Red Hill's work it was as low as
Rlupeos 2-11-2.  This would give from Annas 1 Pies 7, to Annas 1 P’ies 10, per foot,

tho cost in Madras is doubled and amounts to Annas 4 Pies 4 per foot. The cost
{hierefore at the Cortelliar Anicut of Rupees 5-8-0 per yard would not contrast so

~ unfavourably with this data, which amounts to Rupees 7-2-9 per yard, considering

that in both localities the gravel has to he brought by cart, a distance of many

“

miles, ’ ‘ ‘ . o

7. As regards the cost of masonry works below foundation level, the Execu-.

tive Engineer reports that the charge for baling water is included in the rate.

8. You have drawn attention to the large sum already expended in
| | contingencies which will render the
: amount® at five per cent., which I entered
in the revised estimate, quite inadequate to meet the past and probable outlay, I beg
however to refer to tho statement of contingencies forming a portion of the
appendix, wherein it is shown that a sum of Rupees 26,530 has been wrongly
charged to the head Lut now transferred to works. ’

0. &ite of Anicut.—This was changed to & point 600 yards lower down the

-xiver, in order that a thinner stratum of sand above the clay might bo taken

advantage of when sinking the wells, which were founded on clay. The height of
anicut as before will admit of a head of six feet at the sluice. S

* Rupeos 45,651,

10. Rctaz'm'n_q wall for apron.——lt is oﬁly intendegi to use wells where the

depth of sand is such as to.prevcnt solid masenry Leing laid for the wall.

- 11. Apron.—The stone for the apron was brought from six miles distance,
and varied in the work from Rupees 2-10-0 to Rupees 3-6-0 per yard, according to

Again for hydraulic concrcte .

i L e
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. the scctions gives 63,398 cubic yar

. caused much saving on the embankments for
. taken, as Captain Scott points out, to regulate the
- with reference to the backwater from theo tanks,

. a3 the cost of the girders at the Public Wor

Loe e

, theso bridges was fixed by Colonel Ande

- and experience as yet shows that they a

*~ They were made with a waterway acco
- 1n order to allow of the channel being

- certain degroee for the extra cost of tho iunlets
~ With more expensive side-walls, cte.

- Intended to raise this calingul

- was found that if thig escape was kept at this lev

- to be in excess cubic yards 107,4
- southern extension 18,563 yards
~ Tovetment a Baving of 270 yards

iitssize. Itis not desirable to use s

- yards 18,500 for the diversion channel
. ment cubic yards |

estimated. 'Tho amount of work carried out

- yupees in each hridge might have been cffe

¢ by three feet, if not mq,
- of eighteen feet. The

- stones to admit of the

s e B -'—.l : . . . R
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Tullcr and less expensive stone, as the low
“specific gravity of laterite renders it culiarly liable to the action of river freshes
. unless the blocks are large. Captain ot gives his views as regards the erection
of aprons and groyne above the anicut and wing-wall, I think this addition may

_stand over for tho present, as the scou} may not be great but yet sullicient to carry .

off any accumulation of sand. J
12. Upper 8
the computation of excavation accurat

et as intended.
13. Mr. Fraser’s estimate for tho Loos

was 0,225 cubic yards.
Vi Dridges over the tiwo chunnels.—There

. cted by adopting brick arches. ‘The
timber superstructures were found moro exp

road from Red Hills to the anicut over the lowe

very high. If a masonry arch, howover,

the roadway to eleven, instead of four feet. I wonld point out that tho number of

rson, tho late Chicf Engincer for Irrigation,
ro suflicient for the traflic of the country.

widened eventually to sixty fect.
15. This contemplated widening of the

16.  Boosykhal surplus calinguluh.

stream runs woulg be ext
that 1t would brobably be

level Leing raiged, if thought desirable.
17, Cholaveram tank bund,

and the cubic contents carefull
Red ITiN tank, in the appendix

» making a total of 174,752 cubic yards. In the
on the main bund, and in the other bunds 1,262

Boosykhul calingulah, however, was to bo provided with dam |

upply Clannel.—A dection of the channel has been prepared, and
ely prepared,  The total amount taken from ;..
ds, but the actual excavation carricd out -.
amounted to cubic yards 55,000 for the channel, to which must bo added cubic

of the B()OS}'khﬂl river, aud for the embank-
3,886, making cubic vards 77,488 in all. The sole of the :
~ channel was originally widened to thirty fect from twenty-four fe

ykhal river diversion was wrongly ;

is no doubt that a saving of 500 .

cnsive than was anticipated, but they ¢
ming the approaches. Care has been :
waterway and level of roadway
The iron girder bridge on tho !
I supply channel was expensive, .
kshops was excessive, and the carraigo
had been constructed, it would havo raised -

rding to their present enlarged dimensions, -

solo of tho channel also accounts tog |
which have in consequenco been built -

—Captain Scott points out that it was never
ah to the height of that of tho Cliolaveram tank. It
el, the rich valley on which the !
ensively swamped.  In fact, Colonel Anderson thought
found desirable hereafter to reduco tho level of this tank
¢, the crest of the calingulaly being raised to fifteen instead |

—Sections of this tank havo been taken throughout :
Y caleulated, They will bo found, with tliose for the -
. Tho quantity of soil in the main bund was found ;
75, on thoe northern extension 48,714, and in the |
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and 375 cubic yards excess, total cxeess 1,367 cubic yards. The puddle™3, 665,

" . 7,668, and 1,882 yards, were in excess, maki'ng a total of 13,215 cubic yards, '

and the gravel 803, 2,156, and 1,033, total 3,99 cubic yards in excess. -

18. Captain Scott cxplains that, owing partly to a mistake on setting out the
- work, and partly to the thickness of puddle having been changed, the bank had to

be cut away and thrown back. Ie also states that Mer. Fraser did not calculate for
the full height of the bank in estimating for the widening, and these causes have

caused tho cxcess.  The estimate for the parapet wall of the tank has been revised
and reducced. '

19.  Cholaveram 20-vent Calingulah.—The vents of this calingulah were
approved of by Colonel Anderson, and the cill heing three feet below the crost, it
was intended to regulate the supply in the tank by means of shutters, and to irrigate
from this work, if necessary and desirable.

20. Cholaveram frrz'gatian and Channel head sluice.—The site for the former

“was not fixed until the bank was thrown up, which accounts for the cxcess of carth-
work. * One sluice for irrigation is tuken off from the wing of the head sluice—gm

- arrangement which I do not generally approve of, but which was adopted by Captain
Scott with my consent to save time and expenses in its construction. The gearing

. of the sluices are of iron, and the same arrangement is proposed for both.

21, Channel between taiks.—Scctions and plan of this channel aro forwarded.

The fall and alignment were altered by Cuptain Magnay. The fall was originally
intended to e three foet per mile throughout, dnd it is possible that portions of tho
channel bed would have borne the velocity caused bythis fall ; but after the cill of
head sluice had been fixed, and the channel cut to three feet per mile, the cill was
“lowcred one and a half feet more bolow the crest of the old calingulah, and the fall
reduced to onc anl a half feet. The cost of cutting excavation in loam is high ;
but it must be remembered that, when operations began, the project was considercd
on the light of a famine work, and coolics were sent out from Madras in great
, numbers for employment indiscriminately under Mr. Fraser, the able bodied as well

as the weak and infirm were hired, and a fair day’s work for a full day’s wage-

was not in all instances obtained. The rock was so hard that in many places it had
to be Llasted; 12 annas per yard, therefore, was not considered too high, and the
Lxecutive Engi‘ncer states that the quarry stone proved cheaper in the end for the
works, and that double the above price for quarrying and loading on bandies per
yard was paid. T am surprised, however, that he found the stone too brittle for usc,

as after many years’ experience of this material for building purposes, I can say

that, in my practice, I have alwuys used tho very hardest description, in preference
to other, for new works. '

Red ITill Tank-bank.—Captain Scott givos scctions of this work, and goes

" fully and carcfully into the calculations of the solidity of the bund. "He found the .

quantity of cubic yards as follows in excess:—
: - Earth-work. Revetment. Gravel. Puddle.

. 88,374 © 1,458 3405 2,110
South extension... 4,229 i 103 229 - 875
Total cubic yards, 92,603 ;- 1,561 3,634

2,085
1 .

.
{

5 e —t




~ should be kept one yard below tho full proposed-_dvel,

. calingulah.

- Katenkhal and Boosykhal stréam cspecially,

- will have to bo regulated and perhaps sluices built in the Lo

. in favour of the rango

. prevailing in the ¢
. aud than that prevailing at Soipg
. Cholaveram Tank slujces isbette

: line”
must bo taken into consider
;: supply, angd owing to tho pa
j th~cu‘ rates for contract-work
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23. The Sooroopadu and Solapet bunds at the extremity of the tank are also ;
slightly in excess of the original estimato, . ‘

24, Red I Tank enibankment near old calingulah and new masonry dum.—It
was originally intended that g calingulaly, 300 feet long, designed with forty vents:
of five feet wide and ¢ill one yard Lelow the proposed calingulah, should by built,
The old existing calingulah was to be Luilt up two yards in the first year, and u
temporary bund to raise the water to this level built, and the former work has been i
carried out, whilst the next season it wus intended that the crest ¢

. b
of the escapo

~ 25. The masonry dam'js an expensive work, but it must be remembered that ¥
it superseded the hank cxtension, which was to cost Rupees 3,652; also the proposed -
new calingulah referred to above and the temporary dam. ‘f'he masonry dam also,
i3 formed in portion of the wall which was thrown for six fuct high across the ol

26. Thé clearancoe of the

channel has been rendered necessary from tho;
accurnulation of deposits thrown

into the upper channel by tho flood-waters of tho !

‘ and by tho crosion of {he chaunel-’
banks. " You' will find that T have referred to this subject, and the causcs of

accumulation in the supply-channecl, in paragraph 6 of my former Report. . 1 think

it probable that the head of the channel where it receives the Boosykhal watcr;
dy of calingulah.
27, Inthus going over bricfly the severgl items o
the causes of the increase in the working quantitics, I have only slightly touched j
upon the subject of rates which, asa rule, lave been raised on the works throughout, !
since the commencement of the projeet. - I do not find that Captain Scott has gono 1
into the subject of the comparison of theso rates with thoso prevailing in tho |
neighbourhood on works undertaken by tho Range Oficer. On comparing the ;
two, however, from data in my own Office, Ifind that the prices paid are somewhat |
works, and particularly 50 in tho item of well-work. Cuptaiu?
Scott’s wells have cost from 7 rupces®
to 4 rupeest 10 annas per foot, whilst -
those sunk at tho Cortelliar river-bridge
Thobrick-work in chunam gt 1,0 Red,

f the revised cstimate, and |

* 4} feet diameter,

3 ”»

cost 3 rupces per foot of the smaller sizo,

‘_ Hill Project averages, for the superstructure, Rupees 4-11-6 per yard, whilst the”

Tango rate is Rupecs 4-8-0, and even lcss. I donot find that {lq laterito in chunam’’
varies ml{ch in price yif any thing the rate isin favour of the Red Hillswork. Tho:
cut granito stone-work ig certainly very expensive, and a third more than that
ango, if wo may judge from the very small quantity carried out,
Thomas’ Mount; but the work at the Red 1131l and
r; also it is ““threo line” dressed, andthe stones aro of

morning at the Mount that inferior work there, “ two
14 rupees per foot, or 40 rupees per cubic yard. It

ation that tho demand for stone-cutters exceeds the 4‘
ucity of theso w‘ork-peo’plo they are exorbitant in -
» and idl? and independent on the works, knowing that

larger size., 1 ascertained thjg

dressed, is now costing
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~ exccutives and their subordinates, as none of the
mentwere employed on the work, C

- engagements under their Contract, it was suppased at the time that they had me

if they are dismissed, their places cannot he readily supplied. The cost of excavatin g
gravel is much the same at all works, and the enhanced rate is caused by the bandy
carriage, which is 14 and 2 annas per nile, and by the tamping and watering,

28. In considering what are the rates which may be considered fairl y remunera-
tive to contractors, and which, in all fairness, may be paid on this work, it ought
to be considered that the operations were comm

permanent Overscers of the depart-

aptainScott also was placed in charge immediately
on his arrival from England, and before he had gained any Indian experience;

Captain Magnay likewiso was in bad health for a considerable period during his

executive charge, The masonry works were all given on contract; in the first instance

to the Firm of Ilorgan & Co., and though they subsequently failed in. their

ans
at their command and labour at disposal, which would enable them to carry out tho

works on more favourablo terms for Government than other contractors, a portion of
the excess outlay on tho lower channel » When opcrations were first undertaken, is
clearly attributablo to the mode in which the work was first organized ; coolics in
large numbers Laving been sent out from Madras to Mr. Frascr, and instructions
issued to that officer to cmploy all the men, women, and children who came to him
for employment, in order to find them rclief,

20, Asregards the probable remunerative character of this project, T wrote
to the Collector of Madras on.the 16th October 1869 for fuller details regarding
the probablo increase of cultivation under the tanks likely to bo supplied by the

Letter, dated Tth Octobor 18'69, No. 582, enlarge{llent of .thcse reservoirs, and Mr,
"Thornhill promised to havo the necessary
investigation made. "The papers received with Captain Scott's letter, which were
formerly furnished to Colonel Anderson by the Collcctor, show that 11,272 cawnies
of waste land, assessed at Rupecs 33,835, may be brought under cultivation if water
is available; and that a probable increase from this land and from second

crop
cultivation may bo expected, amounting to Rupces 82,160,

30. In addition to this source of revenue, it is intended that the Municipal
Commissioners of Madras should draw off for their water-supply 40 millions of cubic.-
yards at the cost of 1 rupes for cvory 1,000 cubic yards.

3l. The capacity of the tanks, after their bunds have been raised, x_vill amount
to 138 milliong of cubic yards, and allowing 38 millions for the Mirassidars under
theirpresent rights of cultivation, and the quantity stated above for tho Madras Water-
sppply, there will remain 60 millions cubic yards suflicient for the irrigation of six
thousand cawnies ; supposing the land assessed at 7 Tupees per cawny, the return

- on increased cultivation will amoynt to 42,000 rupces, and this, added to the cost

of the water supplied to Madras, 40,000 rupees, will make the total 82,000 rupees,
which, on gn expehditure of 10,39,176 rupces, will yicld a profit of.eight per cent,

32. Ing, 0., No. 1,102, dated 11th April 1866, Government assumed that tho
rate of Rupeeg 7 per acre was a fair assessment for the land under these tanks; but
I have taken t}o same amount as the return per cawny, in order not to place tho

remunerative character of the project in too fair g light, and also to allow of tho
maintenance of the works being deducted from the profits, :
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istory of the-. O.;{ No. 2,374, of ﬂlos(;';‘:]tl?, lcommcncin}r I:?tche'cdl to nOticehtll?er;)‘spm- - Unwilling toinctley’oi Native Contractors. refcrf'(:(‘iwta(f(}l)to take up work of the kind
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Captai work scen g stone f 10laver ween . ith the schedul Aere > project. A our- 3
n M . 18 to liave or the r am Tank. W : ule of rate % cment s cop of :
Rates o agnay further giv have been taken upe::tmcm to the ]liun (? : :\) 6. Under thi s and specification wh{%:lfd by them is );ttaclﬂ;:l)
) »current in February 1867 cs the following gg ¢} that dato, s L They tak s Agrecment they com accompany it.
. excavation 10 rat ‘ ] : Tl ake up the . ' menced on
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- 1lard ary soil per cubi or Channel. 00 : ’ Well f : o 7 . lelr progress was nil
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- River Contracts contracte with rition; ho ent fon . ‘ . W - (Laonry n suporst work and
» and for rajsi ' ‘ for the th several nati ered into ! j e ork firet execut 1e site of the R iructures; f
. raisine Cxca\'atio 1ative cont . ' ablo sit t uted by the cont . ]aterit Cd I] 11] c ]' ’ Ul‘thcr
Contract g and revettin the DLoosyk n of the ¢l ractors ; 1 ltuations, ractors in fav ¢ stone alingulah i
; ¢ the | sykhal Ri channel b - L our-  const quarry 180t a :
Ilorgan & with Megsr © unds of t iver and etween : 8 onstructed b y and the brid :
R C 8. Horea & ‘ 1c {wo t: k ! t}lo C . . : N * \Vhen tl nu]of Y fhem is ridge !
tlonbwiﬂ o. for t} gan & Co. approval anks, I ortclliar : o 1080 cont rom the a quarte K
Lt “the ¢ ) al of theSuperinton: also, wi : . R racto . 1o same (uarter of a
'3 e project, construction of the 4]th D‘Vl.SiOnICSupenandint?l’.":lt'h the i The greater DOrti:t)ﬁbrumy 1868. 1§ were, in February 1868, requi amany: '
i e ¢ i Dision, conted i s [ R T ey 5 by e
Co . 0 obsery o W(.)rks in con - ! f J thet )?7 them, organ & Co. are , e Cholaver ie Red Il Lak -
revetment ntracts informal. ve herg that nono of - nee ; ! ieir operations to the n g’e]”' inability to ﬂunll(}):llzg]f the}’cxpreqs]&& A
a : 1€50 - \ . 128 nd ¥ {ea N
; 8 memorandum of . In the caso of :f contracts are fo ! | No material collected onry works on the (f](,l.uCSted to be ul]ow? of them ' f
N - the rate channels or fi oic for excavati rmal. = ! abandoned at these works Boos kla.nm-:l'fmm the ¢d to ]imif’;
o penal Bonds, at which work oft{)rmmg bunds ion for ! | ed by them ; all the ti ' lect(;g 1l River, and ortelliar to the ;
No definition of work ' {,)c done, and a ;;c:(? tu{c dcscri(l))zdlgm;d : 1 Loss of time i ime which had c]apqelc]lobgz opor materi?jsﬂ?yl had eol- o
. v ork, cen written o speciﬁc A gto . } 1n consequen cont = ween thes a the work {
ccification has 9 A ce. ntract and thi 1€1r acce 8 3
~ contractor ; b out and gjo as . Th _ lost this dat ptance of th !
. for failure i ut there i gned by tho ! e progres so far a e had be O :
r failuro in carl‘yinris no penal bond The progeess of ¢ aress of these contractors with tl 8 these were COncOC’:nthrcly 5
: g out the work; | . rewaining on t}l,e-%"tractors with hand 18 works whicl i .
: : ’ cir hands w t_ho works f 3 was sub 1 remained in thes
_ ‘. The work as unsatisfactory. actory in scquently very eir
\ ; cxecuted in som . thattherat consequence of their \?lsa.t]s..
. : e cases bad. allowed foo of Rupecs 5-12-0 ac b.lndmg
!l ] r the laterife su ubie yard
| by, perstructures
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A,

- was not profitable. The quality of the work exccuted by them was in several
' instancesbad ; the rate was increased, but
the Lxecutive Engincer was compelled
to tuke into his own hands work after
work, and finally in February 1869 they
- were discarded altogether after causing very great loss of time,

The rate increased without better results,

Messrs. Ilorgan & Co, aroentirely discarded.

10. Captain Magnay being compcelled Dy ill-health to proceed to England on

" Captain Magnay relicved by Captain Scott 11t urlough, he was relicved by me on the
December 1867. 11th December 1867, at that date the
General state of the works, :

progress of the work. The foundations
- of the body wall of the anicut and
retaining wall with its apron were built to the level of the bed of the river. The
foundations of the body of tho head
sluice to.the supply channel were car-
ricd up to the samo level.

Aunicut,

Head sluice.

Supply channel in the Cholaravem Lake.

following was the general stato of |

Tho excava- .
tion of the wholo supply channel from .

the Cortelliar River to Cholaveram Tank was completed with the under-mentioned

exceptions, viz, :—

% of a mile from head sluice (§ excavated.)
§ do.  through Alichary Tank (untouched.)
1} do.  deep cutting at Alamady (} excavated.)

The Boosykhal diversion chamfcl

was complcted for two—thixjds of 1ts'
) ‘length,

The carth-work of the Cholaveram Tank bund was considerably ‘advanced

about 189,070 culic yards of earth out
of an cstimated total of 478,787 cubic
yards having been thrown up.

Only 3,130 cubic yards of revetment had been built,

Boosykhal diversion channel.

Cholaveram Tank embankment.

The cxcavation of tho channel between lakes for ono mile was completed ;
' | for ono milo half excavated, and for half
milo uatouched ; the latter portion being
‘that part running through the laterito rock ridge near Cholaveram Taulk.

The earth-work of the Red Hill bund had made considcrable progress, but |
only 2,076 cubic yard of revctment -
had been laid.

Channel between lakes.

Red IXill Lake embankment,

10. Tho following tabular statement shows approximately tho quantity of
work cxccuted at the several sections of
tho project when Captain Magnay was
relieved, the rates paid, and the names of
the contractors.

Tahular statoment of work and rates ynder
Captain Magnay.
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Aproxi- .
mate quan- Propogtion Rates here-
: tity execut-of work exe- tofore paid | nr. -
Name of Works, edup to [cuted to the Per or contract- Names of Contractors.
10th Dec. whole. ed for.
. 1867,
Head Sluice_and Anicut. . g8, A,
Earth-work for foundation, '
C.yds. 7,910 358 | C.yd. 0 2 3))
" Brick-wells sunk...... L. ft. 1,296} 749 | L. ft, 72 7 ’
Concerete... ...... ...C. yds|  1,009% ‘811 | C.yd. | 5 8 0]
Laterite masonry in cho- ' .
nam under water. C. yds. 2,7461 782 v 8 0 0| pMessrs. Ilorgan & Co.
Brick-work in chunam
under water ... ...C. yds. 160} 1-00 " 5 8 0
Rough-stone....... o 9 490 249 . 3 00
Pointing ....ee.e0eemeeeSqre, 200 ‘392 |Square. | 112 01!)
Supply Channelto Cho-
laveram Lake. Gravel...| C. yd. 0 4 0 {(Shunmuga Moodelly,
Cundagawny do.
Excavation of earth. C. yds.} 4,70,812} *738 Teruvangada Chetty.
0 2 0 || Gopaul Rajoo.
Loam...| ., { 0 2 3 |\ Veeraragavocloo.
Cholaveram Bunrd. "
Earth-work......... C. yds.| 1,89,070 375 | C.yd. 0 2 7
Revetment..coevese 4, |- 3,130 117 st 2 0 0 | Coopatha Moodelly &
Gravelling ......... . 2,239 123 ' 0 3 0 Co.
Puddling....cc.ee.ed " 5,681 ‘114 " 0 8 0
Supply Channel to Red
I1:1 Lake,
Farth-work loam...C. yds,| 45,534 842 [ C.yd. | 0 2 ¢
GI'BVCI.......--..-... ’ 33!328;% .;g(’;' ”” 0 6 O
D ¢ sevsee 498cvrene " » ; e (3] 0 8 0 o
Do, e 4,087 286 |, 0 10 o | (Veraragavooloo.
Rock above three yards ...| 14,298 ‘815 " 012 0 :
-Do. below three yards ...} = 9,536 457 " 1 00
Cart bridge No. 1 on
Supply Channel belween
lakes.
Earth-work for foundation,
clay........... ee.one Gl yds. 171 100 C.yd. [ 0 2 3
. L ; I?:- gravel... ’n 367 1'00 - " 0 5 0
aterite masonry in chu- ’ .
., nam under watr(i-. C. y:i:. 1373 1-00 ’ 8 00 Messrs. ITorgan & Co.
Do. in superstructure.., 221 333 o 512 0
Pointing.ee..ueeeeeeees Sqre. 6} 812 }Square. [ 112 0 ])-
Red Hill Bund. .
Larth-work ..... we.Coyds.! 89,9143 -36 C.yd. 1 0 3 0 Veeraragavoolco.
Revetment ...... e 3 2,076 ‘100 " 2 2 0 iCoopatha Moodelly &
Co., Soondra Moodelly
. o and Co.
Gravelling ......... ” 1,762 122 4, 0 3°3 Do.
. Puddling............ I, 4,191 | 097 » 07 3 Do.
Red Hill Calingulah. ‘ '
Excavation in graiel.c.yds. 303 igg Cyd. | 0 8 o
Do. . mrock ., 915 ”» 012 0|(;
Laterite masonry in Chy.- Messrs. ITorgan & Co.
Dam....... verresenensCl yds, 703 1-00 ,e 512 0 :
g .

e pbapar o e s

[REUUPUT I SO
~ plodamsigiind

- r——— .
e aara

vt

hY

it Ny

- et i

PUDRNSN SRR g



“necessity of entirely dispensing with their

Proceedings of the Madras Government, Public Works Department,
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.

11. The progress of the revetment to the bunds had been, vp to this date,

' exceedingly smull; the contractor for the
Cholaveram Bund applied for an increase
of rate for this work in December, stating
that tho price given of Rupees 2-8-0
per cubic yard was totally inadequato ;

they demanded Rupees 3-8-0 per cubic
vard. The question was investigated by th
Engincer for Irrigation, on the occasion of their inspection of the works in Januar
1868, and an increased rato of Rupees 3
per cubic yard was olfered, and reluc-
3 proviso was made at the sumo timo that tho
work should be of better quality than
heretofore. Their progress continued to
be cxeeedingly unsatisfactory, and they
again applied for an incrosse rate in
ntly dfllying with tho work, and refused
The contractor ‘ to make greater progress unless the price
discardod. for the Cholaveram Burd are given was Ruch:s 1%-8-0 per cubic )I')ard,

Remarks on the progress made in revetment.

Contractors dissatisfied with rate paid,

" Rate demanded for revetment.

Rate given.

tantly accepted by the contractors;

The progress of the contractors continued to be

unsatisfactory aud they again apply for an
increased rate.

Iebruary 1868 finally ; as they were evide

services.

2 1.
12. In like manner the petty contractors cmployed on the revetment of the

The contractors on the Red Ilill Bund complain Tied Hill Bund compluined of tho prico
of the rates for revetment.

Their progress is nominal, di

lcm.

13, Endeavours were made to procure other contractors

. Advertizements
Endeavours made to procure tenders from other (‘z‘alhng for tenders wero inserted in the
contractors. overnment Gazettes, but none came

* No tenders received, the work is continued by forward, and in May 1868 it Lecamo

: necessary to carry on the work at the
. __Cholaveram Bund, as well as the bulk of
rean and Co.,) by departmental agency.

departmental ageucy,

the masonry works (given up by Messrs. Ik

e .
Tools, plant Ihis inferred the* manufacture or pur-
curcd? and stores manufactured or pro- chasoe of tools, plant, and materials of -
Also labour and superintendence.  ©Very kind; the procuring of labour,

- tend o skilled and unskilled, and of subordinate -
superintendence for its direction, and as only one overscer, with a fow months’ train- .

©nginthede :
Only one overseer of small expericnce avajlalle ; i} ie department, could bespared for

and cstablishment not trained in the D. P. W, this project, whilo all others, including

the Office Kstablishment, were engaged

temporarily, and had never been in the department before, it is obvious that some-

time was required to organize and place matters on a satisfactory footing.

14, At this time also the details of the project, as presented by Mr, Fraser, were

. ) ' under revisi i onsidere
The details of the on, and it was considercd

revision,
. All the masonry woiky Tt‘ﬁudiated.

T . .
. New desizgns required. prepare others,

15. The Ordc.rs of Government on the several reports of the Superintending
G. 0, No. 2,783 of 10th Sep, 186y Enginecr and Chief Engincer for Irriga- -
» sy 255 of 24th Jan, 1868 tion W!nlo approving of the Proposcd
w4 2,001 of £3rd June ) alterations, at tho same time, impressed
dosi Rapid progress required. - on t}-lO omcoys concerncd,ﬂ,o ncccssity of
Tbteo fﬁ’f{’f for new works prepared gg required making .rapld progress with the works.
8 vp. . The designs for the masonry works wero
prepared, as they wero successively to be

e Superintending Engineer and Chief

tho Exccutive Engincer was uuder tho -

given. Their rato of progress did not -
at this time exceed four cubic yards per .

: project at this time under ghsolutely necessary to cancel entircly
. -the whole of the designs of the masonry
works previously estimated for, and to -
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. Dificultyin brocuring the skilled labour required
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: r construction : those for the head sluices to the supply channels from
taken up fo ’ the Cortelliar river z?r?dyfrom the Chola-
‘ veram tank to the Red IIill tank as wg:ll
as the irrigation sluices in the Red Hill tank bund? were furnished to me by the Qluct'
Iingincer for Irrigation through the Superintending Enginecer of the 4th Division;

‘ those for tho bridges and inlets on the

Designs prepared by Exccutive Engincer from  ypner channel as well as the wasto weirs
1nstructions given.

Designs furnished by Chief Engineer, Irrigation.

drawn by myself from sketches furnished by Coloncl Anderson. ‘T'he details, being
‘ . ) modified, of course, to suit the circum-
Designs prepared by Executive Engineer and gtances in cach case. The remainder,
submitted. viz.,irrigation sluices for the Cholaveram
resorvoir, masonry dam, and works on channel between lakes, were designed by
mysclf and submitted for approval before they were commenced.

16. 1t had elready been found that the rates given in the original estimate

' (presumably founded on proper investi-

Tho rates given in the original estimate could gation and trial) could not be depended
not be depeuded on. on, and consequently the only alternative
was to ascertain, in the course of construction, of the carlier works, what the cost of
the different descriptions of works would

“The cost to be ascertained in course of con- be; morcoverthe nature of the alterations

struction of earlier works.

; ) neeessary in the details of the original
Difliculty in framing a final estimate.

project were progressively sscertained
and carried out, so that no complete and final estimate could bo made at the
communcement. ‘

17. 1t was under the circumstances above noticed that the execution of tho

project devolved upon me. In carrying
' . . . 1t on it has been found that. there is
much scarcity of skilled labour, and in fact of labour of all kinds, except that required
for tho construction of earth-works.  Every inducement has been given to tho petty

. tractorstoincrcnsé contractors to increuse their rate ot pro-
Endeavcurs made toinduce con gress with the revetment of the bunds,

their rate of progress. . which is a work of great magnitude.
Enhanced rates have been offered condl_tlonally on a certain minimum quantity
being exccuted monthly, but they Lave hitherto failed to earn the premium,

Scarcity of labour.

18. In the masonry works too where granite forms part of the construction,
such as the sluices in the bunds and
channels, it has been impossible  to
: procure the skilled stone-cutters 1n any
thing liko the numbers required to make the progress usual with works, into which

this material does not enter.  As regards
Delay is caused by the non-collection of materials  thecollectionof materialsfor the masonry

wlea the project was comwmenced, . works genera“y the timo, between
February 1867 and March 1868 when Messrs. Horgan and Co.-gave up the greater
part of the works, had Leen lost.  Nevertheless substantial progress was soon made,
and as the establishment of the range became trained in field, and office dutics, an
accurate system of account for each
‘ scction of the earth-work, and for cach
masonry work, was established showing the exp«;nddqre debitable to each sub-head.
19. The statement below gives the cases 1n which the rates paid at_the com-
mencement of the work were increased,
and the amount of increase; that
following shows the quantity of work of
cach kind executed by contractors and by departmental agency up to the 31st March
and 31st October, respectively, and the cost perunit of measurement.

for works cousisting partly of granite,

A system of account for earth-work established,

Statement of q'uantity of worz executed from
11th December 1867 to 31st March 1869.
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- —== L oS LTI MITTET ST S ‘ E, ?;E . .
Avouyr or Ix- : ‘ _ éi oci p
EA - ¢ _ . . : *xee3 | P
Names of Contrac- | Nature of work exe- ce "AON'Y.R“E 1F : Names of Contractors. Nature of work executed. o % A::tr:ge ] ;
tors. cuted, Remarks. 15 . = g . & g
: £ a9 g,
S&EXa (r
From To Iy i ..\.1
. RS. RS. A. P. i
RS, A. P.|RE. A.T. . , . Messrs. Horgan and Co. | Earth-Work ...cevvverereeein C. yards. 999073 | 0 2 4 ;
Messra. Horgan and | Laterite magsonry in 51206 80 |Insufficiency of original rate - . | Brick-wells sunk ............ L. feet. 1584 6 12 11 i
Co. chunam, in super-| . as exhibited in analysis of Concreto .uievveniirees wnees C. yards. 4473 | 5 3 1 ;
structure at anicut cost furnished by contrac- Rough- stone in apron...... 1,887y | 410 2 ;
and head sluice. tors, sce appendix A, : Latonte masonry in chunam under ;(
Coopatha ~ Moodelly | Earth-work at Chola-| 0 2 710 30 |[The rate increased in cnses ¢ water and in superstructure ... .. 6,214 | 6 7 3 :
and Co. veram, where the soil was gravel on : .| Dressed granite .............. C. feet, 8113 | 2 4 0 :
representation by tho con- 'l Arch-work in laterite ...... C. yards. 653110 0 o :
tractors of the insufliciency ! Pointing wallg .....ooivuenee. Sqre. 169111 112 o .i
of the rato, -~ ; i Centmngs toarch ......... No. 10 ({10 0 o -
Do ... Revetment at do, ...|2 00| 2 80 |Therate was increased after . Mangoewood sheet piles. .. Sqre. 419 0 7 6
urgent representation by tho : Wood-work .....ceeeieiren. C. feet. 380 | 3 4 0 )
contractor and investigations : ¥
. . of cost. . ; . Veeraragavooloo... ... | Farth-work ..o, C.yards.| 2,88,395 0 4 4 !
Vecraragavooloo. ... Earth-work at Red| 0 3 0|0 40 | The rate increased for excava- ! :Lf ‘ ' Revetment «o.vueeinierenins ' 21124 | 3 511 -
1lills. tion in clay where baling was 'y | Puddling ........ esersasnans " 3,838 0 8 0O ;%
necessary to keep the pxtsdry, i § Gravelling.vveeeees connnenanss St 1,377 | 0 4 0 i
and includes watering and L. Turfing «ovvvveriinnneiennennne Sqre. 10,9393 0 1 4 i
ramming. v : B : i
Do ... Revetment at do. 2 80/{3 40 |This rate is confined to that 1 Cundasamy Moodelly... | Earth-work .................. C. yards. 63,193 0 2 3 Et
rortion of the bund most - ' _ Revetment ....cevveernnnnns . . 31134} 3 1 0 !
distant from tho quarry, and [ Gravelling . ............ ey 158 { 0 8 0 |
was given after expericnce Puddling cocevviiniierennnnne . 31581 0 7 6 ;
had shown that the former Turfing .......... . Sqre. 6,5243| 0 0 9 ~
Soond M rate was insufficient. Rough-stone.. C. yards 291%] 2 0 0 {
poondra - cooodelly Do.. .. ..|2 8012120 |The ratoincrensed, a8 it was '
N and Lo. : found necessary to do so to 1 Coopatha Moodelly and | Earth-work .................. . 1,11,090 0 2 8
. remunerate the contractors : Co. Rovetment ...... Ceeennaresas ve 109 2 8 0
. gufficiently to inclino them ' ‘ Gravelling ...........eeee. v 3,595 0 3 0 I
to carry on tho work ona ' Puddling ...... R " 62313 | 0 8 0 o
: ' proper scale. . ‘.
All contractors ., Gravel 0 400 807 |Tho materials baving to be Qoondra Moodelly and | Earth-work ...coeviiiinnn, " 16,140 0 26 :
' Puddle in OXter;sxon off 0 801010 0} carted from & distance to be Co. Revetment o.ooovviinenn. . : 4,1902 211 11 i
the Red 11ill Buud | used in the extensions of the Al Gravelling......... eererirenes ’ 2,560 0 4 o0
uuds. Lunds, the rates given for [ Puddhng ............. verornan s 14,0§5 0 6 5 :
gimilar work in tho main 4, Satiapatty Moodelly ... | Earth-work ....... ST . . 11,853 0 2 9 '
i bunds are insufficient. Jo . Shunmuga Moodclly Do vviiiiiiinn * 9,401 0 2 0 P
tho caso of theso the puddle ! Ruthnum Moodelly . ) 0 TN " ‘ 993 | 0 3 2 )
clay is carricd by basket, 11 From 11th Dec. 1867 to
and 1:ho old revetment brokcln 1 31st October 18G9.
u ¢ ' : A
o P, Bas gerved for the grav ‘ By Deptl. Agency Earth-work ..e..oveeeoreenee. Coyards, | 1,48,741 10 2 9
S . LI, — - ; Brick-wells sunk ...o.ove.os T feet. 312 6 2 0
; Concrete ....eciccrerses C. yards 8,925 | 2 4 1
Rough-gtone.......cconvvereee a0 L1991 3 4 3
Arch-work in bncks .......... ereevneiose 357 4 2 3
: Drick-work ...,....ceceeresenenninirie 80541 4 ¢ o
= Laterite magonry.....eooseseeresereeenes - 870321 515 1
‘. Granite - do, ..e.eieeeresseniiinne, 9,123 2 2 3 K
5 Pointing oceuvvirenemenrorens Sgre. 1,033 014 0 ;
2 W00d-Work .....serreereees C. feet, 1,781 | 3 0 4 :
' ‘ Revetment .o..eessiessssrees C. yards 9,3843 | 215 9 ~
{ Gravelling voooves veeserira " 6,4863 | 010 0 3
b { Puddling .. STTEER ’ 23,5693 0 7 3 |
- f Turfing mcludmg tflmmm" _
L ‘ ' , the slopes .ieeeeees vereeeens Sqre. R 26,064 015 }f
l! T ST TIILIENIT e e L ‘}
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III. In tho cases where the rates paid for work in the period included in the

General causes for increase of rates oh these abov'o tab]o. were highor than  thoso
works. ‘ : previously given. The following causcs

for such incresse which are of goneral
application may be noted.

for work to be exceuted under verbal or

Nature of tenders mado by native contractors, informal agreements, which do not bind

them to finish work at a 1 ~
withi in ti cert )
ithin a certain time, when subjected to com ainrate

- lower rate than will pay them, trusting
2. Intheec

1. Native contractors tendering

o to o'ptam higher rates as already explained,
asc of cither masonry or carth-work g contractor can of courso

- Masonry or other work can bhe commenced at 3 bcg.m a.t 8 far lower rate than that at
lower rate than will pay for the whole work, ~ Which it would pay bim to complete the

to himself rapidly- increases, witl i
. , t the depth of cutting in th
- masonry work with the height to which it is raised. ; 7 cose of & bund on

3. Asall the contrac_ts ontered into when these works §vcre commenced wore
_ The causes for i.ncreas.ze of rates were in force in of tho nature describcd, as tho natives
the caso of this project, . tendering were competing with cach
” le)
other,and asthe channels w
dlsed during the period compared in the
rates foll Inevi

2. A schedule of the rates for d; L etadly.

rates for §ﬂ'crent descriptions of work at several locali-

and the bunds and masonry works were rg
above statement, the tendency to increase

Schedule of rates for work ties within tho limi
mental agency, executed by depart- imits of the country

panied the rovised estimato forwarded to
corrected, and to it has now been added
tho district for labour of various kinds.

you on the 9th July 1869. This has bgen
& statement of tho daily wages current in

Appendiz B, . 'I:he cost of materials delivered at the
site of several works, and analyscs of the

Analyses of iffe inei
y8es of the different rates, rates for thojrprmcxpal description of

work at the thirco localitics referred toin
he Acting Chicf Engincer for Irrigation.
S.peciﬁcations of the work aro also
given; strict attention to these Las been
enforced, and it need hardly be pointed

the 8rd paragraph of the memorandum of t

Specifications of the work.

out that, unless ¢,e standard of work exccuted at other Places is the same, no dircet
\ N

comparison can be instityted,

3. 'The rates given for concrete, as regards the head works and upper channcl,

Explanation of the rae fop concrete were mainly derived from the schedule

. X accompanying the written agre ¢
entered into by Captain Magnay with Me panying greenicn

Messrs, Horgan and Co.'s analysis for conerets paragraph 2. of this report. Their

bydraul; . analyscs of the rates for common and -
| uged ! 1¢ concrete accompanies the gehodule. + The quantity of chunam and sand |
. ppears to be unnecessnnly large, the Proportions for work exccuted subse- .

o e

petition, almost invariably tender at a

Rt

L

work. In the case of a channel tho cost

“ e, 2 e A A,

—a

eredeepencd -

traversed by the channels, etc., accom-

DS

ssrs. ITorgan and Co., and referred to in
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quently by departmental agency on the channel are given in the schedule of rates,
appendix B. The cost being Rs. 3-3-4
per cubic yard as compared with
Rupcees 3-8-0 given by Messrs. 1lorgan and Co. The actual average for the channel
works is Rupeos 2-12-0.  As there was frequently broken stone to be found near
the works, the addition of burnt clay
ground to powder, with a view to render-
ing the lime hydraulic, was discontinucd by my direction as being unnccessary and
of doubtful eflicucy, but this was after the quarter portion of the concrete
work had been completed by the con-
) tractors. The cost of the concrete used
at the Red Ifill tank is made ont in the analysis attached to tho.schedule above
’ . referred to. The material used is the

Material used for concrete. gravel or angular stone, principally

gociss picked out from soil composed of disintegrated laterite, and Yaryir.lg from
_ one inch to 2% inches in diameter.

Broken laterite stone not suitable. Broken laterite is not suited for making

good conerete, as it is casily crushed and contains a large pcr-?cntage of f.'riable
earthy matter. The soil may perhaps contain 20 per cent. of suitable material.

Rate for concrete by departmental agency.
¢* ITydraulic concrete’” unnecessary,

Cost of concrete at the Red 1ill tank works.

4. The differenca between tho cost of wells sunk and those to be sunk given
in the estimate is caused by the fuct,

' Comparative statement. . that the former were of '4;1, feet 1nternal
Cn:zgoti; g;ﬂ;e‘%elﬁco betweca cost of wel?f; sunk diameter ; the latter three fect. »

5. Tho rate Rupees 7-2-7 for masonry exccuted at.the head works isa

' ‘ ~ gencral orne, derived from the schedule

The rate for ‘masonry ot the head works ,r3feqqrq ITorgan and Co.,including that

explained. in foundation under water at Rs. 8-0-Ty

“and that in superstructure at Rupees 6-8-0; tho cost of baling is included in the

former.

. An analysis of the rate for the masonry in superstructure, as given by the
' contractor, is inserted in appendix A;
Laterite masonry analysis by contractors. Lot for work subsequently done near
. - the same spot by dopartmental agency
Laterite masonry by departmental agency. is given in app'endix B., No. XVIIL.

7. The cost of the fough-stone api'on of the weir Rllp.CCS 3 per -cubic yard
. is made up of three items, viz., rough un .

Rough-stone apron to anicut, explanation of ghaped stone of various sizes for lower

rates, courses at Rupees 2-12.0 per cubic yard,

quarried stone roughly squared of not less .than 27 cubic ‘feet cuch closely fitted
for the top courso at Rupccs 3-3-0 per cubic ya}rd, and larger stones of the same
Cost of build description - four cubic feet each at

uilding stone. Rupecs 3-6-0 a cubic yard.' The cost of

undressed butlding stone per cubic yard of the size used, viz.,, 3’ X 1'—67X 1'— 3~
and 2’ X 1'—6" X 1'—3” was Rupees 3-8-0 to Rupces 3-3-0 per cubic yard, The

.
.
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) formor rate was paid by the contractors, Ilorgan and Co.  The lighter stone was

partially stripped from the apron by the
. ] . moderate freshes in the river in October
. and November 1868, and it seemed necessary to use large sized stone more imme-

i Reason for using heavier stone in anicut apron

Analyses of rat:» " ~ough stone-work .
. I * _ diff =cnt classes of rough stone-work aro

e e ‘ . inserted in appendix B.

9. The charges to the “undries of
the estimate have been undu.y increased
under circumstances detailed below.

" Sundry charges unduly increased,

In consequence of the failure of several of the contractors to carry on the

works satisfactorily, tho necessity was
Lt o 40 . thereby incurrcd. of considerable expen-
d ¢ purchase of tools, plant, and rest so for their execution by depart-
me.ntal agency. .A considerable portion of this expenditure has been charged to
estimate as sundries, instead of being met by the budget allotment under thi: head
because the Superintending Engineer had no available funds. The Executivé

: Charges for tools and plant added to gundﬁes,

Engineer of course could not foreseo the necessity for the outlay, and had not madea -

demand during the previous year which might bave sccured the sum required.
I?xpcnditure on stock materials at the
site of the works or in store has becn im-
properly debited to sundrics. The value

Expenditure on stock improperly debited to
gundrics. . _ :

- of stock has now been .deducted from 's'undrics, and boing trcated as work already.

done, it is alsp deducted from the total of the column ‘“work to be dono” in the
comparative statement. A very consi-
derable proportion of the expenditure on
. - sundries is made up of temporary work
which may properly be detailed in the cstimate and of cxpenditure by Mr. Frasex"

Expenditure of temporary and other K
* improperly debited to sundrics. works

in 1867-68 which could not be detailed. A schedule of the charges improperly

" debited to sundries is now atfached (appendix C.) '

These have been removed from the account and have been charged as noted.

1V, The. change made in the position of the anicut constructed on the
Cortelliar river, as compared with that
. , _proposed by Mr. Fraser, is noticed in tho
revort ¢ . _ p i r, 18 notic
20111:1 Au:ugol‘?;;;ment of the Superintending Engineer of the 4th Division, dated
gust 1067, and in G. O. thereon No. 2,783, which approvei of it.

2. Mr. F . . N
| raser sclected for the site of his work a point about 600 yards higher
up tho river. The site on which the
Ade o . work was actually built showed a thinner

Advantage of site on which anicut wag built. supe‘rstratum of sand over the clay, and
Depth of water at eill of head slujce, = W8S considered on that account moro
. ‘ advantageous. Mr. Fraser’s anicut
. gave on the : 3 . . r
: g‘ s’_n of his sluice andepth of wator of six fcet which is maintained..

>

Ch‘?“gc in position of anicut.

Site selected by Mr. Frager

~ . - -
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& Analyscs of the rates for the

ordinary excavation carried on without baling of an expensive nature.

" size was uscd by the contractor for the top coursc,

.

' modificd arrangement is now shown of which the parts are made. o ;

3. The wells for the anicut foundation were sunk till they entered and wero
©bedded evenly on the clay, the irregu- -

Anicut well foundation. laritics in which weore cut away to
, . receive them. T
The wells of the wing-walls aro correctly shown. At some portio.n.of the L ,»\
. o o site the clay approached within such A& & U
Wing-walls partly on wells, distance that the excavation could be \

carried down to it with baling, and at those places wells were not used.

" 4. Wells will only be used in the foundation of the retaining wall, where the
" Retaini 11 to apron thickness of sand over the clay 1is such \
- Retaining wall to apron. - that- the latter cannot be rcached by - :

The depth of sand given by the borer when it was tried was nine feet, and an !
| ‘ " excavationof thisdepth could notbe made | r’

- Wells necessary. - , withdut a ' coffer-dam. Water in quanti- .

. tics is met six inches below tho surface. 3

ugh-stone for the anicut : .
< miles; cxplana- [

5. The distance of the quarry, from which the ro
apron is brought, is si na-

Distance of quarry from bead works. tion has been given above on the subject - -
s of laterite varying from oneé to two - :
' ' cubic feet cach can- be procured .for .

Cost of various bunds of rough-stone, Rupécs 2.10-0 a cubic yard, qual‘rled |
four cubic fect each for :°

.

of the cost of this material. Rough lump

stone about 2} cubic feet each for Rupeces 3-3-0, and stones
lupees 3-6-0 a cubic yard. ‘
The smallest stone has been used for tho under-

courses of the apron ; the nest 4
of which a great portion was %
' : ' _ stripped .off or dislodged last ycar, and v
Nature of stone used at different parts of the 4y larger size bas boen uscd by myself :
wprem o P this yoar for repairs and renewal-of “top
courso immediately below the anicut.
¢ exclusively of the smallest stone.

The apron, if extended, can probably be buil . | i
\¢ cross scction of the anicut, and , !

6. "The wing-wall has now been shown in tl
tho scction corrccted where necessary.
7. It would not appear likely that there would be
R n " in tho corner be é
Scour .between amicut wing-wall and head poqd sluice. The scour along the | ‘i
sluice not probable, ' Al , P ) i |
'~ gnjcut through the under-sluices will, :
it is imagined, be more than con',pensate(r for by the silt broughtvc_lown by th(c; i
river, and it is not considered worth while to insert an item for rough-stone an
groyne in the manner mentioned. -

e Toad sluice is ovided by
8. 'The lifting gear formerly shoWwn for the head sluice is that Provh y
g gear former’y S My, Fraser in his designs subwitted to/

Lifting gear for sluice shutters. and approved of by Goyemment; no :
' calculation was made recently of tho |
lifting or lowering power avgilable, but

an accumulation of silt g
tween the anicut and

4

Reviécd form.”

’.»,- - n.
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The screw.is worked by a capstan fixed to tho upper cross beam which is
conncctod with the lower one by a cast
iron frame. The lower cross beam will
bo sccured to the masonry by 13 inch bolts three feet long, these will be built in, and
the lower ends welded to iron dises of boiler plate.
shown to the depth required, viz., about six fect.

sluices, crest of anicut, and flood-levels are shéwn.

Manner of sccuring cross beam.

The levels of the cills of under-

V. A plan of the supply channel from the Cortelliar river to the Cholaveram
reservoir. and the Boosykhal diversion
cliannel with longitudinal and cross
-sections and caleulation of the cubicalk

content are forwarded, vide appendix D,
~The linc of dircction of the channel proposed by Mr. Fraser where it deviates

from that excavat(.d is indicated by g
red line.

Scale 4" to a mile.
‘ Supply channel,
Sc:_;les vert. 10 feet, 1 hor. 40 feet to a mile.

Changes in direction.
Cubical content of supply ch'annei oxcavation. 92, The actual content of the

chaunnels computed -from the workmw
scctions appears to be 6,33, 980 cubic yards. -

Tho length of the channel estimated for by Mr. Fraser was eight miles, 1,043

feet; that excavated, eight miles, 1,930
feet, show ing an extra length of 937 fcet
ykhal diversion he dxvexslon channel from the Boosykhal
: river was estimated for orig mally y 8

12 feot dee at the bottom, with a Ienvth of 2,400 fect, it was tonsidered necessary
' ‘ : to cnlargo the cross section and mako tho
. * channel 30 fect wide, while it 18 2,775
f«,et in lenvth finally the channel whcre it crosses the Allacharri tank is embankcd

on the upper as well as the lower side to rctain the tank supply, for this extra Cxcava-
tion was necessary. : ’ '

Increase in length of channel.

Increase in width of the Boos
channel.

Increase in length.

These differences are near]y suﬂ‘xcxent to account for the excess in quantity .

N (86,000 cubic yards) of curth cxcavated

Statement showing how increase in quantity of over that Cstlmath for, as follows :—
- excavation in re,lsed cstimate is made up.

: from the working sections. - C.yds. 55,102
. Extra excavation in diversion cbannel’ vy 18,500
¢+~ Raising embankment on upper side of channel at
’ Allacharri tank ., PP e 3,886
"__’“
“Total.. ” 77,488 ,

'3, The provision made by Mr Frascr for tho earth-work in connection with
the crossing of the Boosykhal by the

main channel, in addition to the mero
excavation for the foundation of his
aqueduct is only 2 35a cubic yards, which is inserted as a quantity in the calcula-

Provxslons made for Mr. Fl‘&sel‘ for ea.rth -work .
in channel crossmg the Boosykhal. o

txons for the channel excavatxon (item No. 186 of detailed estlmate )

.

» . . -

~Tha screw thread is now

Extra content of cuttm" in main channel
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This earth-work called in the revised estimate the lower Boosykhal dam, is not

The difference between computation from
. measurement and longitudinal section (10,367
© ¢.yds.) may be ascribed —

a. To'silt in the Boosykhal diversion not re-
- moved.

b. To excess cutting in depth, of which there
B 1] cwdence in the section.
v . To the slope of the sides baing occasmually
- moro than 1§ to L.

included in the quantity ‘returned as

chanael excavation exccuted,
quently tho equivalent item should be
taken out of Mr. Fraser's cstimate for
the chanoel when comparing it with the
‘revised estimate. The increased quantity

conge-

in the latter is, therefore, really 88,355 .

: cubic yards, in lieu of 86,000 cubic yards;
;, nevertheless tho calculation above gwen of extra work covers thls excess w1thln
10867 cubic yards Y v

VI. A plan,as WLH as longitudinal and cross scctions of the upper and lower

dams across the Boosykhal River are
Boosykhal upper and lower do.ms

[P

T

attached (Appendix E.), together witha =~ :

computatlon of the quantities of excavation, &e., in the upper dam. No plan of °

tho dam proposed by Mr. Iraser, in
connection with the diversion channel,

- appears to have been made, it is indicated on the survey and longitudinal section
" of the Boosykhal River bhcct No. lO of the original series of plans.

Mr. Fraser's dam.

T he proposed level of the da.m, as shown in the section of the nver, appears to
- "be 6868 above mean sea level, or about
Details of M. Eraser's dam. four fect above the level of “the water in

tlie Cholaveram Tank.

The length of the dam i)rovide(T forin the detailed estimate is 600 fcet, average
breadth in eross section 18} feet, average height 7 fect, cubical contents y,SoO cubic
yards,

breadth in cross section of 230 fect, an
average height of 10°2 feet, and the total
excm wvation for forming the bund, including that in the bed of the river for puddle,
&c ., i8 9,225 cubic yards. - The present width of the top of the bund is about

Details of the dam constructed.

nine foet, but if raised to the level intended by Mr. Fraser, it would be only 4} feet

* : ~ wide. The section of the-bed of the
 Plan Appendix E. o river shows that the quantities entered in
- the orizinal estimate were not founded
on relisble data.
3. Puddlcd clay was not prov1dcd for in the estimate alludcd to, but consider-
ing that there will bea depth eventually
of fourtcen feet or even sixteen feet of
water against the bund, and that there was about ten feet of loose sand in the
nver-bcd above the clay substratum, it was necessary to use it 141"’01)’

Quantities in the original estimate are incorrect.

I’uddlcd clay necessary,

VIL Thero are five cart bnd.res on the upper thannel, and one on the lower

chaunel; a(.dxtxonal means of crossmo‘
the lattcr is provided by ramps cut’
at two poizts when the ground is rocky.
. The posmon and number of the cart

P . i ee et~ .
- ‘e [,

) Cart Bndges

Ramps

s

9. Tho dam actually constructed is 700 fect in length, with an average. .
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- bridges on the upper channel were decided on by Colonel Anderson, R. E,, on the

occasion of a’ visit of inspection. The
number now provided scems to be quite

sufficient as far A 3
as can be judged at pr 1
. g esent, and therefore it appears unneces
estimate for more, P ’ ' bl ' sy to

Thq number provided is suficient.

2‘ m ed \ . Y
: ‘The question of the construction of the bridges and the water-way to
be provided is discusscd in tho report
* No. 18, dated 9th January | to Government of the Chief Enginecr,
A water wary 1868. Irrigation, noted in the margin.*.
Qr- b . .

the chanmcl t:tl)]’a(t)f Sf;ti)’ feet is recommended to admit of the ultimate widening of
The suzwestions :i"‘ -tl- Masonry piers and timber platform are also preferred.
ot J:nouar lAséléa e' in that report are gencrally approved of in G. O. No. 255,

Y . The cost of teak timber has been considerably in excess of

be tho market pric : .
disa dyantage with flat & price, and this construction appears now at a

arches on laterite picrs,

Settlement of construction and water-way

1.3. ’ Tl . i ' o
The probable cost of a bridge of equal water-way of the latter kind would

Prv(:'gielgkw:;ﬂ of an arched bridge of equal b;’-l think,_n.ot 1 ess than Rupees 4,900,
. ‘ V: rich Wou?d indicate a saving of Rupces
500 per bridge when comparcd with the
uld, however, be the disudvantage in the
8 clear of the backwater from tho tank.
on the channcl between lakes, which
appcared to have been proposed by
Captain Magnay, consisted of a pair of
tl‘us.scd queen-post  girders of wood
resting on laterite masonry abutments.
 found or s . er was relieved., o

__ on inquiry that the use 9f builtup wooden girders of this deserip-
Reasons for abandoning wooden builtup girdors. tion had not been attendedin this country

‘ . : ith satisfactory 1
struction of wi ory results, and as the con-
1on of a metalled road to Vellore, Icading over the bridge, ll:l(l recently been

c : s .
ommenced, it appeared desirable to adapt it for a considerable traflic, .

actual cost of the timber bridge. Tﬁcre wo

4. The design for the cart bridge
From Girder Lridge.

: Construction ﬁrstlproposed.

The abutmen}s véere built when that Offic
5. :

U . . . .
nder these circumstances, I suggested to the Superintending Engincer that
b .

iron plate sirde . g ‘
din 30‘:} (‘;eg‘rgbf‘s, Conl‘itruqted in the Public Workshops, should bo substituted for
i th::ﬁmltup g.lrders,Aof which the design was in the office. It was, I
) rst occasion on which iron girders bad Leen:used so fur from Madr’nc
vy

except on the Railyay
: 'ways, and the sortal .
" s regards cost, of an l‘;perimc; trg was the uncertainty to a cgnsxdcmblo extent,

- 6. The quantity of mateyig]
estimate under review. Thig has
excessive. . '

T o . X o
‘The ratcs are t ose accorded to the contractors Messrs. IIorgan and Co. for

all tho masonry work, and for the parti-

lar locality tl ' ‘b e
the total cost of tho bridge is unduly :x:ozilen pity they aro very high; thus
. B )

n the land-piers was wrongly computed in the
now been - corrected, but it is still somewhat

' Rate for 1wagonry in abutments, high, |

4 .-

ugge : SR LR ., .
suggested by the Aftlpg Chief Engineer, Irrigation, of brick _

and 1ts construction compares
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'l_ unfavourably, in point of cclono‘xhy, with that 'pz‘eferrod by Captain,Mullins. It

must be pointed out, however, that the
situation is unfavourable for arches, as

 Disadvantage of an arched bridge.
the bridge is situated at a low level, and in the backwater of the Red ILill Tank.
The road-way of the bridge is now four feet, with arches it would be eleven fees

above the ground.

7. The level of the road-way of cach bridge on the upper channel has been

' separately considered with reference to

Road-way level o'f cart bridges has Leen daly  that of the backwater of the Cholaveram
attended to, with reference to level of back- |

' ' I'ank when full, and has been so regu-

water.
v Jated that the Dbottom of the girders
4 be not less than two feet six inches above the highest water level,

8. In like manner the spoil-banks of the channel have been formed princi-

. pally on the lower side, and made up
Level of spoil-banks arranged with reference to ¢ o proper height with reference to the
" level of buckwater. : . (< ’

. levelof theerest of the escape of that tank.

VIII. Tho substitution of masonry inlets on the upper channel, in lieu of

under-tunnels is recommended by the

" Chief Engineer, Irrigation, in his report

of the 0Oth January 1868, No. 18, and
tliat recommendation is approved of by G. 0., No: 255 of the 24th Junuary 1868.

Paragraph 6 of Memorandum,

Jnlets on supply-channels.

N

Tho soil in which these inlets are built, for the most part, affords a bad founda- -

Causes of enhanced cost. tion, * necessitating considernble excava:

. . tion and masonry. Moreover, they had

to be designed with a view to the ultimate widening of the channel, and the side

walls aro conscquchtly oxtended somewhat more than would otherwise be necessary,

while, at the same time, there is more rev
stances have added to their cost.

9. The approximate area dratned by the inlets, nine in number, between the
o Katankal and Boosykhal Rivers, istwelve
square miles. No. 1 inlet near Thama-
panncl flood-water from the Cortelliar
| point some 600 yards above the

the head-sluice and 2nd mile on

Areca drainced by inlets.

rampaukum scrves principally to pass into the ¢
River, which was occasionally discharged 2% &
anicut, and ran into the marshy ground between

the channel.

10, The crest of the Boosykhal calingnlah was advisedly made three fect

) . . . .
Paragraph 7. Cholaveram Tank, . with the 1ntention

Boosykhal calingulah. that the retention of the watcrata higher

Lovel of crest. " lovel should be cffected by a temporary -

if it was cver considered expediont to do so.* It i3

mud dam on the calingulal, '
necessary here to call atte

Cause of reduction of lovel of crest of calingulab. fact that Coloncl Anderson, in his report |

- -
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:; (;'ovcrnment of the 9th Januar).r 1868, rccommends that the calingulah of the
nolaveram Tank should not bo raiscd to the full level designed by Mr. Fraser, till
all settlement of the bund had ceased, and, in fact, considers it a question whether

the surface of the water should ever bo brought within six fect of the summit of tho

bund, having in view the possible effect of storms.

11. The change in the arrangemcnts, in connection with the crossing of the
Boosykhal valley Ly the main supply
(l:)hanne], cxposcs that valley to be flooded
_ etween the upper and lower dams to
the level of the crest of the Cholaveram Tank cscape. A contour 6468 above mean
sea level, which is that of Mr. Fraser’s
calingulah, skirts the village of Single-
cooppum and includes nearly the whole
of tho cultivated land in the valle
R y on
cither side of river. Above the upper dam the same contour cuts off a portion
of the villages of Kallicooppum and
" 1 . . Boosykhal. Al this land is of rich
quality and is continuously under cultivation, being irrigated by wells in the
river bed. ' °

Effect of change in desizns in connecction wi
. o . n wit
the Doosykhal River, ith

Sce Plan of upper channel No. —.

Inundation of the Boosykhul valley.

Lund of good guality swamped.

12. Theso considcrations led to the fixing of tho present limit of the
] Cholaveram Tank water at a level ono
g;)z)’::sauxned is onc yard below that originally yard below that originally ‘intended ;
H . ©

: the escapes in the channel and the tank
embankiment being built up to this level.
The latter was, however, designed with
piers three fect high so as to afford the

" D

means of raisi -ate : : ; ;
ns of raising the watér one yard at any future timo without alteration or
. additions to the construction. ' ‘

The escapes regulated accordingly.

The object of Piers in the Choleveram calingulah. ©

IX. A longitudinal section of the Cholaveram bund has been prepared, and
' also & complcte series of cross seclions,
Cholaveram Reservoir Bund, These show tho quantity of carth-work

. thrown up on the 31st Ma
that required to complete the embankments. A (ietailed estimatorle:‘ :1?06 9\:1?31213
work is attached to theso plans, showing the arcas of the cross scctions and the
calculation of the cubical contents, not
only for earth-work, but for puddle,

gravel, turfing, &c. !

Appendix I,

Appendix F.
Detailed estimato and ‘caleulation

in the Cholaveram embankmeyt of quantities

"T'he result of the comparison of th
Summar i N . . . . . ot the
moma) aErmo.f results of comparison with origin] present with the original estimato may
: be summarised as follows ;—

e e e
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MAIN BUND, CIIOLAVERAM,

Assumed by
Mr. Fraser.

from longitudi-
nal and cross
sections.

Earth-work.

Totul excess.

Ilevelment,

‘xcess Revelment.

Do, Grduel.
" Do. Puddle.

Norl{c exlension,

.

_Cubical contents of revetment ............

Earth-work.

Average sectional area of the bund......
Length of bund........... ¢ erereencaenens
Cubical contents of earth-work for bund
PrOPET . vtnenns terriisanses vonvtnrencnnnes
Mean vertical height above country. ...
Ixcess earth-work in revised estimate
for bund proper...... .. “reeen C. yds.
Add for earth thrown up in excess out
Of BCCLION . verveenreresniss sresrorcoiranns
Add for cutting back the old bund, root-
ing out sluices, and sundry works ..
Add for rinz-bund to head-sluice... ...
Add for channel embankment............
Add for excavation for foundation of
PEVCLILEIE. oo cvrrvivrennrcicronsrmerasoores
Add for earth washed down from em-
bankment during two years and com-
pression in bank freeecss cecrne covee .

Total excess Earth-work for Main Bund.
Develment, I’u-ddle, and Gravel.
Average vertical height along face of

Main Bund . c.ovevivinie oot ceneninrnnes
Length of bund... ... cooee veeieinaiis

Avecrage area of rovetment.......
Do. of puddie...... ceeveennenns
Do. of gravel...oou veveee ereies

Do. of puddlo..cioe voveeninnens

Do. of gravel cooovveiueneeiues
Excess of revetment in Main Bund, re-
vised oStimate........ocsrirrenionnan
Txcess of gravel in Main Bund...... ...
Add gravel in foundation... .eee eneee

Total excess of Gravel...
Excess pu(ldle in Main Bund, revised

ERLIMALO... vevureaes senveonssron conmnne
Add puddlo in foundation.es cecees’areees

Total excess Puddle, revised estimate...

2. Norrs Exrexsion o CHOLAVERAM
Bonbo. :

Earth-work.

Average sectional arcé for earth-work,

Length of bund......
Cubical contents of €

proper......
Mean vertica

arth-work for bund

13,955 Sq. yds.
1,783 Yds.

184,041 ,,
278 feet.

------------

------------

27'8 feet.
1,783 yards.
7:66
1555
522 -
13,657 C. yds.
27,725 ,,
9,307 ,,

oooooooooooo

41-34 Sq. yds.
2,022 yards.

83,589 C. yds.
14'5 fect.

160-90
1,779%

222,657
2876

38,506
15,112
17,543
2,013
4,012

7,333

22,866

1,07,475

.........

62-8 8q. yds.

110,276 C.Yds.
17-27 feet.

[,

Revigsed Estimate

1,951 Yards.

»
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26th April 1870, ! ‘- ‘ ¢ - - S | A
. L ' MAIN BUND, CIOLAVERAM — :
_ MAIN BOND. CHOLAVERAM.—(Continued). cod - L.—(Concluded)
RO T T T T L T L T TR LT T T S T AT T I T T o B i s = = -
Revised Estimate 11 J , v ' . R Revised Estimate
— Assumed by from longitudi- Lo - : Assumed by [ from longitudi-
Mr, Fraser. nal and cross oo ; "Mr. Fraser, nal and cross
o ’ sections. ' ! ; S o sections.
- -}~ i :
{y ! L
i " ; Revetment, Puddle, Gravel. A
Earth-work.—(Continued.) . . 2
11 . . . .
. . . .  &c. Average vertical height along face of
Excess earth-work in revised estimate ' " ; _chefmcn!, : south extension....{.;. erere en eenesses | 14-5 feet. 1715
for bund proper..eceuiieen oo S 26,657 C. yds. ! Length of bund....couvues o0l e vveee 431 yards. 4334
Add for carth thrown up in excess out - : Average arca of revetment....voeeres oo . 40 Sq. yds. 48
of 8ection......vvvvervvieniieiniiiinienns Ceereiiees 10,000 . . Do. of puddle...cvvene vevee oo 70 ,, ) 92
-Add for carth formed on sites ¢f masoury . . . ‘Do. of gravel... cevivvins foeens 266 %, | 3.2
*  workssubscquently decided on, viz., Includedin cross § . : Cubical contents of revetment............ 1,724 C. yds. | - 2,009 C.yds. :
, calingulah and new irrigation sluices. e goctions. , i ’ : ) o Do. of puddle..ivere vuorneane - 8,017, 4,053 ,,
Sundry earth-work and compression in : . Do. of gravel...... coovvnciiene 1,146 ,,. | 1,399 _,,
bank, earth washed down... ..... ‘e e, 12,027 ' _ . Excess Bevetment. - Excess of revetmeny in Sou)tthxtens-lo'n :
L, Sar ork - — : : as per revised estimate) above origi- - ;
wcess arth-work, Toéal excess Farth-work in the Ncrth , ' - : Eml I;stimate......... errerieermrenrases | aeseeeaen . LY B
Xteneion over original estimate. ... e rerniene 48,714 C. yils. . .+ Excess Puddle. Txcss of puddie as above..e areeeens 1,016, - :
: . ‘ : : Add puddle in foundation......... oeeee 866 .
Revetment, Puddle, Gravel, : : ‘ S ——-—-—8 6"‘;" i
. N * ' : : . - T ) b Cove | ceranener coe l) 82 ) 8, i
Rgz.ctmc/zf, Le. Average vertical height along face of ; : : _ - Total exce':jsAs as above | o :
Lelr?f?tr}:hof!blﬁ;?]mn """"" T e 14-5 fect. 17:27 fect, , ' Excess Gravel. Excess of gravel as above.soue cucvees oo o ’22“73 C. yds.
. aongth of bund... ........ erene e 2022 vds 1,951 yds. ' o ; " ~ Add gravel in foundation ..o coeeeuee ’
. : erage arca of revetment............... ’4,6'53 -d "47 Sq. vids . oy
i;g. 0;" pudd[le....., e 70 170 1] R . Total excess as above... ceserneannne 1,035 C-§d9~
Do of gravel.iv vov veues v, ! " . i : . o ' '
Cubical contents of revetment....... ... 266 9 r:}r-(B) > . : e _
Do ofpuddle.......... 14358 Coydal T i . 3 L Bund d estimat
0. ravel ..., . P2 e ot ( : ) \ g for Cholaveram Bund as per revised estimate :—
Ezcess Levetment, Excess ofrevctér’nent in Z\orthExtenmon 5,378 :» 6,234, l ' 4. Abstract of excesse . d : ‘
oftf,.holaveram Bund, as per revised : ; o R — -
estimate ... ..., .. . . ‘ ; ; : . North Ex- | South Ex- '
Excess of gravel behind revetmé;;t::m : ]'g‘—;?; C. yd». \ '3 — Main Bund. tension. tension. Total.
Add do. in foundation........, ,-‘ii)() ’,: | - :
, o C.yds. | C.yds. | Cuyds. | C.yds.
Total excess Gravel 2.156 C. yd ! ' y o
sa0 IYIXIINENNEY ] » Iy st . ' - N P"
‘Excess of | : Abstract of excess. Farth-®ork.cecereeseeeeen 107:§_/,5 | 48,:7)1_% :1:8,‘26,3 17‘;,5’63
A sof puddle...... eere srsiaentenaes 3,766 C.yd# ! ¢ Reveotment cooeveveaens oo — 2701 - 62 , 870 3
PUddle in foundation.s. veuve vecse | 1rosesenern 3,002 ., i | | Gravel... ceeves sesves seeen 803 2156|. 1035 399
""" e o : Toddle el 8665 | 0o Tees ) 1,882 13,205
Total excess Puddle... | ... 7,668 C. yds. | ' | - ’ L - —
: X | - —
Sou'l extonsit : . . . - C s o 1
oul extensivn, 3. Soutn ExTENstox o CHOLAVERAY : 5. The cxcess in earth-work, which is to be aseribed to :dm cutting bac}; of ;
Buxp, X . the old bund to admit of the full width
Earl Larth-wmk. \ ' _ Certain of the excesses aro for work not provided f puddle, to excavation for foundation :
carthework, Av-c"}l‘ée sectional area for carth-work for in tho original estimato. - and to other sundries not- provided for
‘0 bund proper...,.,...... 5 706 S f 8 | . 1 i ith Was, -
I‘ﬁ{l}‘“; of bund,, Tl 5943182;3:9. 7% t%?}f;;]zds. ! - in the original statement, are detailed above. A8 thle extension to t-helno; ﬂ:lddle’ .~.
ool or Rl ards |+ . _ _ ’ . . . k
Propc:?,tff?nts of carth-work for bund ¥ ‘ _ : Citis 1,01;0\,0‘1] laid out and part]y thrown up before the erl:or n% tl;e width c_1>IP e
ﬁ;c"o"ssvz;?ttgl hmghtabovecountry 17’3‘2 gcty s 30,’ ?.74250'57 ds. | : allowed wae discontinued, a portion of the cxcess width, say. 1 to 1y Y
R . d Ty.... '35 fect. . . . . B ; . .
for hl’lnd p::,;‘;l; m rcvlsgd estimate 11 nleqsured horlzontall)’, n]ay be due to thls cause. . -
. Add for earth ghpopy ™ 1t . 13,055 C. ys. , . ‘ L L f section has.
At yion in bank, Tand sundry i 6. 'The balance of the excess due to the ;carth-work beilg out Of SCCHoN AA3:
arth-work,,.,,, .......--..).7 n 508 \‘ ) c]oaﬂy been caused by the absenge of :
Lucess Eurtlh-work, Total excess carth-work in ¢l Soutl ) — i '  Part of the excess due to carth. work Dot being string sections in/laying out th? work .
‘ EXtCSI0N. et iveeyriresi 18,563 o ! sectioned out. . whenin process of foundation, particularly
o seeeree 1 ieeeeeee , 50! . . . ; . e e aiEEeea A R L [t
T e T T T T T T e s s s s s T . ) . N ,
: NS
.
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Defect already noticed in report to Government ment of the Chief Lngineer, Irrization,

, No. 18, of the 9 : T
13th June 1868, and the Order passed on thz ﬁrs’t.o 0 9t January 1868, and

The '
diately aftzimllelfadr?::zt Wzs f}'ounded on the result of an inspection made imme-
had bion qurried oo ~fr ;1: tlc targe of the works, and referred to a system which
oro b 1 10 outset; the (‘)rdcrs of Government on the subject
_ quently carefully attended to. There having been no oecasion to add
to the earth-work in the north extension
~of the bund, subsequently to the removal
of Mr. Pimm, the Uverseer who laid
ors in scction have only recently been

plan can be brought into shaope and utilised i
thie bund for one anna per cubic yard. topo and utilised in

The actual exten

tained. t of error only reccntly ascer-

:?t tho. whole work, the extent of the err
scertained. The earth out of
completing

7. The .
. greater portion
of the ex ; .. .
: . cess appcars over the original estimate for

The main cay
8 . - -
shown, ¢ of the excess in earth-work C?r”' work to be owing to the fact that
the general plane from which the forma-

t | o .
han that assumed by Mr. Fraser. A sli(rltlon of the bund commences is lower
Lo

it di nee 3 . .
difference in this vespect creating an

he bund,

timate,

enor 'ess 1
mous excess in the cubic contents of t

don . T . .
© was also over-estimated in the last es Phe quantity remaining to bo

.

o boen Tevised 1as been
) do by diminishing the depth to which
1113 proposcd to carry it below the
ree feet to one foot.

8. The éstimat

e f .
| . or the revetment hag bheen revised, and a reduction 1
o ' The estimate for rovetment reduced , i
surface of the present ground-line from ¢l

The puddle and

3 gravel exte
¢ of the work is given i nd about two feet lower. An analysis of the cost

ments are given in thn ﬂ,loo Stihedu]e of rates (Appendix B.) The detailed measure-
o ¢ estimate attached (Appendix I°.) '
. The"actua found
1 cost of‘turﬁng has been found to be about one anna per super-
i ficial yard. ‘The price (-.hur;:cd was
supposed to include trimming the slopes
and making good where gullies had bc{)en

washed by rain. - The contract rato paid
rficial yard. :

Turfing cost.

- Price includes trimming bund,
NoW varies frq ‘'
m Annag 0-9 ¢ .
_ 9 to 1 for a sup
e

10. Tlle alt .
. - ’ erat101 o .
M Suggested in the construction of the parapet wall on the

Parapet wall to ¢y,
Alteration ;‘d‘:‘;etrez:lm bung, t°P.0f the bund has Leen a(]optcd 1 the
' ' revised estimate for both the Red Hilf

Al
and Lllqlaveram Luke embankments.

X. "The price pai |
. ce paid for .
asonry at tho north calingulab of the Cholaveram Tank

wus at the contruct rate accepted by
Messrs. Horgun and Co. ‘The ﬁnulysiS of
l:ates (Appendix 1.) shows that the prico
~in tho original estimate was insufficient.

Cholaveram calingulahs;
A z;te_for magonry coutract,
nalysis of rate in Appendix p

| at the first 13 voi o
s¢ stages. On this point Ibeg to refer you to the report's to Govern- )

Yo

7 ANk UETa Sl e

.
RARIFRS R

 Considerations fixing tho level of its crest, &c.

—. -

_on the site of the work to ne
~ Cause of large“amoqnt of excavation in carth.
* Considerations fixing the site of the sluice.

" Colonel Anderson to the north of the main
tathe _

wing-walls of the head-sluice by means o
. were certainly economical. The rates for t

R e e ATy P ey <

Proceedings of the Ma

-
v me e N -
- AN e, T

dras Government, Public Works Department, =

_ 26th April 1870, :

i
:

XI. The explanation already given, with referenceo to the 'l_é;\"e-l of the crest of !

Cholaveram Resewoir Escape. . . .
P to the Cliolaseram new calingulah also, J

R grooves to afford the means of regulating, to a certain extent, the supply stored :

in the tank.. The estimute has been
modified in nccordance with the sugges-
tions in the 10th paragraph’ of the
Memorandum, '

Estimate modified..

‘*Paragtjéph 9, Clause 10.

XIL It has already been explained that the site of tho new Irrigation sluice

- in the Cholaveram bund was not decided

Trrigation sluice. Cholaveram rescrvoir.
arly full level, and‘_ the f‘emoval of this earth had to
_be effected.  Mr. Fraser appears to have
intended that two new sluices should be
built on the site of the old ones; but

Irrigation stuice as added to Head-sluice. ctituted a tunnel carried behind  the

£ which it was fed. These alterations

It is tntonded that tiiis sluice should b
' similar to tl

Wprking arrangements for Irrigation sluice. channel between lakes.

ngitudinal section of the channe
" computation of t

XIIL. A plan and lo

Channel between lakes. by
of Memorandum,

-attached (Appendix G.) |

cd that the blue line en pl

9 It will be observ an s
L is as near as possiblo th

~
deviates from that in red whic

This deviation was, 1 believe, directed by ¢ -
o ‘ avoiding o village,
the line sclecte

~ in other rospects. .
be.d of the chonnel has also been modified, ‘instead

~of being t
Alterations in inclination of bed of channel. g4 originally intended,

Deviation in line of channel.

Nallur. -
3. "1_‘110 inclination of the

mile, onc and 8 half feet per mil .
tho remaining Lialf mile, one and half feet per wiic. R o

4. Tho limit of inclination &t the lower end was fixed by (Captain ltfagnay »
pr " ;i abtful whether the soil thero would stand the great .
pwbably begause it appcarcdvd.o velocity due to o fall first }Jl_'oposcfi.
The chango of inclination of the bed in

slight alteration, which was nude in the level of the sill of

" Cause of change of inclination in 0n€ mile.
tho first mile is due to a
the headsluice. e

a e

P N R SR

on, till after the foundation of the bavk i

the position of one was selected Ly
bund on laterite aoil, which gave a good
foundation, and for the other was sub-

o fitted with an iron shutter and gearing ’
st for the head-sluice to the :

hree fect per mile throughout -
it is for the first

the escapo in the upper channel, applies ’

which was designed with piers and 1

+

i b A

%

hese works are analysed in Appendix B. ¢

?

| between lakes, and 8 ¢
he contents of the exca.

aragraph 9,}Clause12 _vation required for forming it, are !

an which indicates the line taken,
at designed by Mr. Fraser. -
d by Captain Magnay for the purpose of
and probably becausa .
J.was more advantageous

1
z
.

i
‘

ey for the sccond mile, thrge fect per hlile, .a“d for

N

e e

- T .-
er«xnvwﬁ‘"\"w,.w;v :
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Mr. Fr
of the cres;a::{tproﬁosed.fo tap the Cholaveram reservoir one yard below the level
o lone] o thl s 01~ calingulal ; subsequently the design was to place the sill at
ool o e ca mgu.lah crest, after the channel had been excavated. It was
o place the point of cxit at an intcrmediate level, or ono and a half fect
below the old calingulah crest. T'o meet
_ this change the sole of tl ly-
el | g 1¢ supply-chan-
. (\)\:s cu.tl down one arld a half fect at the sluico and given the inclination described
b shmx e, 50 as to intersect plane of inclination of the centro scction. The fall
throuat :lllltnel can, c;.f course, be casily increased at its extremitics and made uniform
ghout at any future time, should experienco of it i
necessity or advisability so doing. ’ fs working demansizato the

Leyel of sill of head-sluice to the supply-channel.

9. Seel '
. eino . . o« . . e
g that theso changes have been made in the original design, it scems

A tcl:)emcpharisor} of the computation now made of useless toinstitute a comparison between
anne . ] . .
oo mel, with that of Mr. Fraser's now L1e Cubical contentsas givenin Mr. Fra-
? . .
ser’s estimate, and those derived from

but a detai actual measure q ion:
| ctail of these measurements has been annexed (App[::r(;(rllfx (';ft)cr eeention;
) ix G.).

6. The rates : .
- for the cutting of this channel were, as regards the Jower half,
3 : .
oo o of chmel b e, oo 1Y 1 raers fo o appe by
. I M .
aser and Capt. Magnay. aPta.m Magnay, who entered into a
written agrcement with a contractor.

Idonotk
now whether these rates were based on data obtained by experi
1.

The contra : . -
ractor complains of the result, ment in excavating portion of the chan.

result of }liS cont e Vle
ract as reg 1 i d es
obards }llmBC]f imap cuniary pOillt of view, an press
act asr ’ g

for a more favourable i i
: classification of so; ;
cubic yard for the rock at the north enidml’ e fom  higher rate fhan 12 sanas

'1‘.11e Acting Chief Engineer
excessive. ,

I am 1nclined t .

0 think that the rato for loam (2} annas) is rather high, as on
thz upper channel that kind of soil wag
, taken out for 2 . .

of loam o , . aunas ; but the quantit
n the lower channel, unmixed with gravel, was very small. On :Ille ot}lm};
hand a considerable portion of the exca-
vation to ﬂle north was through laterite
for building purpogeg : . rock of a kind which is never quarried
» on account of its extreme hardness and brittlencss. Ordinary

quarry picks were broken in 4 . .
tt :
broken up with crowbars. cupting jto cut 1t out, m,ld it had to be blasted and

The rate for loam somewhat high

- Tho ;icavation tl .
cspecial diftiou] t\;?ugh laterite rock was of

Iam able to spe i : :

speak with certainty as to this, because I was very desirous of
utilising the stonein the excavation for
building revetment, &c., and found, after

R ’

N . repeated trials, that the cost of
5 mped. stom.z out of the cutting excceded that delivered from a qu roughly
half miles distant, . : : uarry two and a

The laterite stone in the cﬁanncl
l too h
brittle to use for Luilding purposes. 3rd and

nel.  The contractor complains of the-

Irrigation, considers all the rates for the worl;z

i ~

-y e e o oS s e
' ' - T s

.

'channel for getting out tho hard desc
:banks. '

XIV. Longitudinal and cross scctions of the Red
prepared, #n

R

I N - e e LR

™
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Government, Public Works Depariment,

~

“The cost of tutting out laterite at the

Comparison with cost of quarrying.’

Red 11ill Tank Bund. .

Summary of results of comparison of revised, with
Mr. Fraser's estimate.

MAIN BUND.

quarries for revetment is Rupees 1-8-0a
cubic yard, including loading on the
carts, or double the price paid on the
ription of stone and forming it on the spoil-

-

Hiil Tank Bund have been
d with a detailed estimato
ars attached (Appendix IL). Asin the
case of the Cholaveram Bund the results
are summarised below:—

.

' i

U

' Earth-work.
; >

i Tutal excess.

Levetment,

3

' Lrecess llevet-

ment. .

A}
{

Do. Puddle.

Do. Gravel.

Add puddle in foundation eeesrsesseeese:

assumed by

Dimensions. etc., Dimensions, etc.,

from revised
cross sections.
e

115
2 865

145,369
23 28 feet.
7,849 C. yds.

23,239 ,,
16,148 ,,

23,448
17,690 ,

88,374

e s —— e

. 24 fect.
2,865
678
'14:20

44
19,593
36,929
12,665

: Mr. Fraser. |
2. Earth-work,
Average cross sectional area for earth-

WOTK woeveeererssonnrosnnrausnanoss nses 109-0 Sq. yds.
T.ength of bund..cceeeese h ...... kfbd 2,865 yards.
Cubical contents of carth-work lor bun g ;

pr;per ..................................... 137,520 C. yards.
Mean vertical height above base of for- '

MALION caeeereesseosonsasrrasasves aiosese? 201 feet.
Excess earth-work in revised estimate

for bund Proper c.....c.occesmeseresoanese caveernne
Add for earth thrown up in excess or out

of section ..eeceveer e eveeessacaernesran | eeeaenes v
Add for cutting back the old bund ...... senresses
Add for excavation for foundation of '

revetment, rooting out old gluices and

bungalows, cutting ramps and sundry

works, &C..eeerineerees seeen O BRI .
Waste fromn erosion by rain compression

0 bank cieeereeeeeeonen veevssesnsseasenans
Total excess Earth-work in Main Dund.|  seveeenes

Revetment, Puddle, and Gravel.

Averago vertical height along the face

of the Main Bund.ccocereeremiaermersees . 3{4‘%
Length of bund.cc.ceseerereees eeereesrasres 2,86
Averagze area of revetment -.... . veeesees 6:1}.} Sq. yards.

Do. of puddlf evestr e gttt IZ;; ’
l)o' of grave eesse cerqens veser B ’.!
Patimatod cubical contents of revetment. 18,135 C. yards.
Do. - do. of puddle ... -38,!52(2 .
Do. do. of gravel .. 12,400

‘Jixcess revetment in Main Bund as per
revised estimate ...ecee3snr t
Excess of puddle in rcgmed.estlma e ..

Total.exccss of Puddle...

Excess of gravel in Main Bund as per
revised estimate

Add gravel in foun 810D cevverenians

........................

.........

Total excess of Gfavel...

.........

AN
2,110 C, yds.

| o et

- 260 C. yds.
3,145 ,,
—

3,403 C. yds.

o ot
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- Soura exrTENsION or Rep HILL BUND.

Dimensions, etc.,
agsumed by
Mr. Fraser, -

Diwensiong, ete.,
from revised
- €ross gection.

South extension,

Earth-work,

Ezcess earth-work, Total excess earth-

Revelment.

Lxcess revetment.

Lzcess puddle.

Ezcess gravel.

| Earth-work.

Average cross sectional arca of bund

 240) 103 SO
Tength of bund .. :

PIOPET  Loiiiiit eiiennirernnrannnensennas
Mean vertical height above country ...
Excess of earth-work as per revised esti-

mate for bund proper ..................
Add for earth thrown up in excess or out
- Of 8ECLION ..ivveniinrenann vueneinnrennnn ns
Add excavation for foundation of revet-

ment, sundry earth-work .

work over original

.................. ®04svsasssensrense

estimate

Revelment, puddle, gravel.

Average vertical height along the face
of the south extension of the Red Iijl]
bund

Average arca of revetment

Do. of puddle

ooooooooooooooo

_ Do. of gravel......c...oovvenni..
Estimated cubical contents of revetment,
Do. - of puddle ...
Do ‘ of gravel ...

Excess revetment in gouth extension as
per revised estimate........

“ovee

Excess of puddle in south extcnt;ic;;f as

per revised estimate..,.,... cree eanees
Add puddle in foundation of revetment,

Total excess of puddle in extension ..,

Excess of gravel in south extension as
PCr revised o8timate .oueeevenseesessiens

Add gravel in foundation

1044 Sq. yards.
- 300 yards.

4,071 C. yards.
7% feet.

2'3.4. ';S.(ij'yds.
40

15°5 Sq. yis,
362 yards.

4,873 ,,
90 feet.

802 C. yds.
3,127 ,,

---------

|

4,229

——————

166 ,,
952 C. yards.
1,660
647 .

Total excess of gravel in cxtensipn...

56
173

229

4. Abstract of excess for the Red I1ill bund as per rovised estimate.

_— Main Bund.  |South Extension. Total,
\. —
. C. YDS. c. Yoa. C. YDS,
Farthwork ... . oo 1 ggaye - 4,229 92,603
Revetment ... w| 1,458 103 1,561
Gravel.., ves ves I 260 ;229 489
Puddle s oo o \ 2,110 875 2,985
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lic Works Department,

At

The causes of the excess of eart
the sams as in the case of the Cho

Jess extent.

h-work for the Red Hill Lake embaner:egtt:r:
laveram buad, though they have operate

. . .. |Dimensions, etc.,
— | Dimendons, - e
PP Mr. Fraser. cross sections,
e
. X itudinal and cross sections
Soorapadoo and L‘g% ti‘: nS%)lorapadoo bund are attached
Seetapet b"mds' Appeudix 1. ; asbefore the resultsare
V given below :— rx ~
.E A k Earth-wor{c. :
Larlth-work. rvork L . L
Averace sectional area of earth WOT 17-22 3q. rards. 1%7.%82;({::' 8
of brm’md pro;:ier ...... 1,220 yards.. L0505
enoth of bund..ccouceeescnenaerense i "
Gabial sontents of earti-work P8 91,008 C. yards. 28,803
¢ .-ln.a.---otn-lo-n'-oo.-ooho-lo\n . 9.3 )
PIOPEr .oeeesee Cova country oo T
1 height above cot : ]
1}\‘11;13:3: ::::ﬁ-work as per revised esti-{ . 7,195
mato for bund Proper ...ecee-s.: ¢ true o
AT e ety e of 1)
gection washed down by rain ...
. . Soorapadoo 7,795
: e ‘ xcess eatth-work ln s | eseree se8 000
Ecceny  carths Tl groms ek 2 2
work.
‘I’ iment, elc Revelment, Puddle, and Gravel.
: Revetment, eic. . ' . | .
: Averago vertical height slong B8 01) - .5 g 15050 yords.
Soorapadoo (tlmnd ............. revus s 1,990 yar ds‘;rds Q50 qusde.
............................ ar0 Sa. |2
Lené:-;léeo tZ‘M“jeu&nof revetment covecnereanees , 232 q i gg
Aver Do. of puddle .eowsvesmeesesces i 130 i
Do. of gravel coeee . reeees | 4 660 C. yards. |3 87 C.
Cubical co;ztents of revetment...cceeevese 6:368 ° 3’.3)3(2) .,
o, ofpuddiee ) g (L0
Do. ot, %s ex: revised esti- 573 less.
Eucess revetment, Excess revetment 8 PP 700 (v, N EXOC R
.I AL censovesacarenee soaseee .mate' Wsscsaresvee 505 X yu
ExI:ess puddle a8 per x:evxsed estimm .......... : .
Add puddle in foundation eeee-e: _.-——-2'111 s,
Excess puddle..  Total excess puddle for 242
| Excess gravel in revised es.tfl,lfl.tf..f ............. 456 less.
backing rovetment - ..oeeee e 466 les
Add gravel in foundatiomeoeeee ™ . 08
Ezcess gravel. Total excess of gravel seeozeeeessst” o
' C . ado
. Abstract of excess vt the SooraF .
© bund. : ) . .
: creeeaee 7,795C.yds. ) - L. .
H k ............. snenacserce o 2,111 do. 1css. -
jAbsh‘aCl %agt(;;wor ) PTTYT AL eree soner ,708 do. e
u eovosoer?® csesssere eossnasease L) .
Gravel ..o [P 593 less -
Revetment..ooe sereer

- e
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| . Aplan and cross section of the masonry dam proposed to b . ‘ ;{ : 4y Tl . : bund i ] e s
At . for th N » proposed to be substituted ] ! N .) The permznent carthern bund in the interval between the south wing :
. asonry dam, Red IIill Lake. . s ;3 ;mzit eél I{,ar:k originally proposed, ot . wall of the present old calingulah and the southern extremity of the new calingulah. b
. mitie u N . . . . . ! .
The estimato allowance for the latter work was Rupees 3 6?; (ll)ettml}cd cetimate.. [ i "~ Original l then bank probable rat I estimate the rates for this bund as R E
' 092, but the rates on I ; riginal earthen bank probable rates. follows:— . ‘ )
T o (o this esti - ! ' ° : C e
hii:ﬁ:ﬁegﬁ);tthe carthen bank originally proposcd ;‘vm:lh tlm; estimato was framed are tl0g0 ; 3 . e . RS. A. P, RO
. ' e(:;baxnekot 1ext° par}tslof the Red Iill Lake . «! } ' Farth-work, gravel, and rock S 0 6 0 : ‘*
. . . : ment, whi . ! , ' ) :
filﬂicultles of construction at the portion in questi ’ 'h.u e there are special Puddle carted, ete. e o~ 012 0 S . ‘} ..
nadequate, question which render them quite ) Revetment ... .. .. e oo o 2 80 C -ii ,u
2. Inorder to f S } ' | Gravel packing ... ... .. .. .. 0 6 0 " it
orm a just ide . ! ; 4 ) . » 1
' : Jusk idea of the 'Cx-pcdxcnc).r of t.be.change made in the ;  Ifto the cost of these works is added, the saving in the construction of the sluice ‘;g :

Expediency of the change. :“gtinal design, it is requisite to refer : ; in tho masonry dam in licu of the usual embankment, the balance of advantages 1 i
ngi Trrigation, in bi o the propositions made b Chief : iowil the side of the masonry work. . : B
Enginecr, Trrigation, in Lis report to Government of ptho Oth J o 860, gy E : s i d i i i - a1
graph 2. It is there recomnrended : 1 January 1869, para- ' 1 A plan and section of the cutting at the calingulah is attached (Appendix K.) - ],ﬁ
| ‘ " o . XVIL The rate for silt clearance in RiE
Changes first proposed. i lsll.]—-'l;o zband.on - partially the { ; Silt clearance in supply Cha.t.)ne’l. | the upper channel was higher hon 3t | : ,'51
witl ilu a;‘ : I‘Ct,). J ?)u.xlt m ?ccordance : 5 : would be under ordinary circumstances. : 159
2nd.—To build up the ol ; 1 AT Braser s original design. v ' The soil had to be deposited on the reverse side of the spoil banks already . lgi

3 p the old calingulahs six feet in the first instan : i : - ) « ¥
3rd.—In the succceding year to build i ce,. ""i ! Cause of exceptional rate * thrown up, because the cventual widen- i}

an extension of Mr. Fraser’s calingulah = » . ing of the chanhel was a contingency
- . which had to be provided for.

for 200 feet at a level, onc yurd lower, R

Changes subsequently decid.cd on. |
- and toclose the old calingulah completely. b

~ The contract rate for the excavation of the channel was (in loamy soil) 2}
) annas a cubic yard, and the depth of the

Comparison of original and silt cxca:vation. .
pary & centre of gravity of the average cross

3. Subs ‘ .

" on the above report; atd I 0 thc. 7th pa.ragraph of the Orders of Government.
3 received instructions to design a calingulah to supersede
' ;he o;w built with a length of about 300

width: the eills af . eet, having forty vents of five i
The g,rodz;lll:::i ;Ili i‘;e:‘t)-‘!r II:el ng one yard below the level of M. r. Fraser’s cal l:(;cut]a;:l :
of the old calingulah of t},q tawis to be at an average level of nine feet above the crest - H
tending Engincer and {L n . The d?sngu was-sub.mltted by me to the Superin-
e Chief Enginecr, Irrigation, and approved of. The
Estimate of cost, estimato of cost subscquently made was o

_section about four feet. That for silt clearance probably nine feet. o

9. The accumulation was exceptional so far that it was mainly the result of
) ~ -the cross drainage into tho channel before.

The accumulation exceptional a cause. the inlets were built. '
was over-cstimated, the €otal cost of clearance has been
| ) Rupees 4,996, and the necessary correc- -
The_‘lu‘“‘tity was over-estimated. tions have been made. A longitudinal’

endix L.)

—
ea
oo Bttt n b 4 e = A gee &

e e e

iy

New calingulah with vents,

The quantity of silt

e

ng the position of the silt is attached (App

© A
-

e A ame - . .
O g 4 ) W e 1o

Temporary arrangement for 1858  Rupees 11,400, It was further proposed roction showl ' _ o
~during the first vear dt , to build up the old calingulah six feoet E XVIIL. The Collector of Madras lias alrcady furnished the Chief Eng.'mee",
year, and to make a temporary bund to the north to retain the water B L ' ) Irrigation, with most of t}.le purticulars

_ Tncreased area for irrigation with new supply required by Captain Mullins regarding

at that lovel.

R e it

under the tanks. ' the probable extension of irrigation under

4. It WaS' . . ' ’ .
the carth-worl :tngleir thest.a circumstances that the substitution of masonry dam for ; - :
3 po ; : : j o [ 4 . |
Ti _ portion of the reservoir suggested itself, and its costis to be ' tho Cholaveram and Red Hill Tank}\b}’ means’ of tho aqdmonal. supply of water :
' 'fo:?:':t }’f,:;:inm,j“;’ dam to Le balanced balanced not against the bund estimated . expected and the revenue which is likcly to resuit. Copies of the documents were .
. ° g works. . for by Mr. Fraser, but against the cost of i supplicd to this Office, and duplicatos are attached for easy reference (Append:= M) ’
the works alrcady decided on, which in = 9. Trom these statements it 8ppears that the nunjrh ayascut ared of the
_ its turn 1t would supersede. These gre— . " ’ ‘ . villages under the two tanks hitzerto
Detailed. (1.) The calingulah with vents as -l Nunjah ayacut area of the tanks: irrigated L the . is cawnies, 6. 39" ; Sih ;
. Y L R PO S 2 TR
(2') Themasonryfor ;:los' alrcady descand. | ' ’| Assessment, an assé'fkﬁq_‘l':';;“ et - ":'{’," ‘._’ne ;
Ing temporarily the old calingulahs 250 feet in length. 1 Remissions average for ten year®.  gyerac: P ' I R T
R . R P B .\“-.' B
LR ees

. . v « "’ . 0 c -
Area of waata land wvailable. ten + =rsup toﬂr ue'” o

e - nrtdnle. - we aerivable
o Ya,, P

¢

(3.) The earth-work fi

. _ ort :

of tho old calingulah. r the temporary bund extending from the north flank : ST
’ ] '. . . ]’203’the~‘ . e TG Pt

.m_.'..‘-a.m.»‘v
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26tk April 1870. o

fixed anaual payment by the

from ayacut arca Rupees 23,242 ; the total area of waste land under tho tanks
' to which irrigation can be extended is
cawnics 11,272 with an assessment of
Rupees 33, 835, and the possible increase

w. . . Asscssment. ,
Possible increase of revenue from irrigation.

y Qf revenue Rupees 82,160, If to the additional possible revenue from extended

irrigation is added, tho annual payment
to bo mado by the Municipality of
_ Madras for water supplied estimatcd at
32 millions cubic yards at 1 Rupce per
thousand cubic yards, wo have a possi-

Payment by the Municipality of Madras for
water. .

_ :.Possible total return on outlay.

ble total return for outlay of Rupees 1,14,160, which is equivalent to about ten per

cent. on the amount of the revised estimate,
3. The above view, however, pre-supposes that the supply of water is sufficient

Sufficiency or otherwise of probahle éupp]y for

the waste land—considered data imperfect. It remains to be ascertained whether this

'sol 1 ton t . ' .
solving the question is very imperfect, as no record has been kept of the quantity of

water stored in the . . . .
ctually irr: be 1ia:nks during successive years corresponding with the arca
actually irngated during each year,

It is, however, stated by tho ryots that, when tho Red IIill Tank was filled up
) to the level of its dam stones, the
quantity of water stored (38} millions
cubic yards), supplemented by the rain-

Amount ;;ta.ted to be requi
: quired at prea
nunjah ayacut area of the Redpllilft}lt‘a?l:sthe

fall on the land, was sufficient to bring
. o

nunjah ayacut area under tho tank

Thi . - S :
| 18 would give nearly 10,000 cubic yards of water for each cawny,

assuming, as has been done hefore, that
the capucity of the two tanks will be

rtionment will bo made as follows i—

Quantity required per cawny,

138 millions of cubic yards, and that appo

'.(1)-‘—'1‘0 Mirassidars for existing
cultivation, ¢ubic yards 38 millions,

.(2).—}V'ater Supply of Madras 32 do.
ion cubic yards for the exteusion of
bic yards per cawny, would irrigate
Probable area for whicl, the water would suffice. - ;lur(;ng'[tll]l? year 5,300 ca.w nics of wasto

_ and. 13, at the rato estimated® by the
Collector of Madras, should yield g
revenue of 38,639 rupces.

Apportionment of tank-supply a

available for extendedirrigatiOn.nd ql}antity

_ . Wehave fivailable a balance of 53 mill
irrigation, which, at the rate of 10,000 cu

- *Revenue to be derived.

4. There scems, therefore, to be suro .ground for assuming that, includine the
: o

unicipality, there will be a good returp on the

A 5::;1] yrf:turn for outlay certain, Rupees 70,639 Whole Government outlay on the works,

The maintenunce of the two tanks for ten years

cost Rupees 6,610, maintenance, for conservancy cstablish-

ment, and for bad years, -

for the area available under the tanks.

“is the case. The data obtainable for -

to maturity two crops over the whole

evon after allowmg' a wido ]na,rgirl for '
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5. The extent and directions of tlie subsidiary” channels for distributing the
water to the land below the tanks must
be determined by a proper survey of tho

Subsidiary channels for distribution of water.

o ground. The Revenue Survey Depértment has engaged to supply copies of the

Madras Water W_ox_'ks. - SR IR

surveys “already made, which include
nearly the whole of the villages; suffi-
cient information has been acquired to
Wgter cgp be dixjected to @an}r{sl?ow in existence ), 00 that tho tanks referred to by the

epending wholly on ratu- . Collector of Madras, as those into which
it is desirable to direct water, can be supplied from the sluices or calingulahs already
designed. It wonld probably be only
surplus water which would be dealt with

and éonscqucntly it scems hardly neccssary to enter ‘into details at

Plans of the country to be supplied by Revenue
Survey Department.

Disposal of surplus water for this purpose.

in this way,
present.

6.. Anritcm of 'Rupecs 25,000 has been entered in the revised estimate for tho

construction of the channels and dams’ -

Item in estifnate for channels. referred to by Captain Mullins in the

11th paragraph of his momorandam.

ole country under

A surveyor is engaged in preparing a general plan of the wh
scheme for the

the two tanks with levels and contour lines where needed, and a :
extension of the cxisting distributing channels and for the constructio
others as may be required will be submitted as soon as possible.

XIX. . In conclusion, I beg to stato that the delay in the re-transmission of the
en caused by the heavy work which the investigation of

estimate and report has be ) :
he original and revised estimates entailed.

the cause of the discrepancies between t

ake surveys of the channel and bunds and to

It has been necessary to m ne  and
examine the accounts of the range for the past three years, in order to distributo

the expenditure to the proper heads,

criptions of work have been revised and corre-

The rates for the differont des
present date.

. -
with those derived from the rcglsters_f)‘f‘wuk up to the

spond

YS"u.pcrintending Engineer, 4th Division, with the
1 ingl ¢ Works and the memorandum

ecutive Engineer, Madras Water orks, _ :
reports of e g :m of the course which has been followed with a

his Office, will give a clear id ; : |
f’f°$ ttol:sccrtui; the cause of the large 1ncrease of the cost of this project, and the
vie

os A. to K. to the last report of the Exccutive Engineer show the parti-

Tre foregoing letters from the

Appendie
culars of measuremen

2. Appendix M. contains papers relating to the c;pected returns from tho

9 e -

n of such

ts, data, etc., on which the revised estimate has been prepared. -
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Proceedings of the Madras Government, Public Works Department,

.

26th April 1870. -

3. The csﬁmat(? sanctioned by the Government of India amounted to Rupees
6,11,759, and th.e revised cstimato is Rupees 10,39,175, the difference being Rupecs
4,27,416, or an increase of very nearly soventy per cent. on the original estimate.

4, . The causes which have led to such a wide differcnce are—

1s£.—DMany important modifications of the arrangement and design of t.ho
works, beginning at the head works on the Cortelliar River, and carriedothrourrh-
out the wholo system from one end to the other. There appears to beano
doubt that many important alterations were called for, and that the project would
not have sccured the objects for which it was sanctioned in a safe and cfficient
manner, had the original arrangements been carried out. At the same time, gn
, examination of the papers submitted has convinced me that at least some of’tho
changes would not have been adopted in their present form, had the cost of earrying
them out been ascertained in the first instance. )

2ndly —The desire to push on the works, the changes in the exccutive staff
and the nove}ty of the work at first to the officer who has been in charge sinc(;
De.cember l‘§67, have all opcrated more or less to enhance the cost of th: works.
It is 0“1}’. right to point out, however, that Captain Scott’s last report, with its
accomparm?ents, shows that this officer set himsclf encrgetically 1o work to over-
come the dlﬁic?ltic? .which he experienced at first, and which were due to a great
Zztz)tl,?n.t rtroh'tho‘ inability of the contractors to carry out their engagements ; thus
.cos:;g:::st "i!:l tt(;1 :(icl))gt other armngcmcxfts, and to make these without increasc of
usually ca’rriod out ine;??l.Of}any experience of the manner in which such work is
papors submitted by th ; It;a’ lav.e bccin o: tusk of very considerable difficulty. The
have boen careful]y - xecutive hngu.lecr show that the records of work done
Colonel Bine Y kept, imd though it would appear, from paragraph 27 of
wh:tn: u‘m 8 last letter, t‘.‘o- 5,047, that the rates paid on this project aro some-
bourhonosx?:s?lozz ,th:so which have proved sufficient on other works in the ncigh-
considere(’l o L ac;(; usie? that there h'as been a greater difference than may bo
B ol ot o uted for by the circumstances under which the project Lag

out, and in tho case of certain descriptions of work, and notabl

regards granite masonry, by the class of work executed. ’ yas

- 5. TheComparative Statement gives in abstract the i)artichlars of the diffe

ences between the quantities aud” rates of work provided for in tie orirv'“?ql1 o
revised estimates, The differences &r quantity are for the most part ex ci:i;xeda{])d
Cha“g.ei} of d?sign, but it will be scen that in some cases therelz;.fo colx)mid> by
quantxt'xcs ‘thh are not so accounted for. T'aking, for instance, the Ch;)l L'ra °
Tan.k, 1t will be seen from the summary given in paragraph 1X ;f Captainas‘emr’n
Report th.at out of an increaso of cubic yards 107,475 in the earth-works of t}, COtt. °
bun<.i cubic ):ards 15{,112 are due to carth thrown up out of scction ; similyr] 76 e
north extension cubic yards 10,000 out of cubic yards 48,714 in cxc’ess ar: jzgtr(i)l[:uihz
tlo8 tfl:; c:usc ;hanfi 9g€11tn :m the south extension cubic yards 5,508 out of cubie yar?ls
17:1 7.5 . r? (81 own not to have been. necessary.  Altogether out of cubie yards

y752 of additional carth-work cubie yards 30,620, or nearly eightcen per ¢
were really unnecessary, and it is shown that the mistakes oceurred a!z an car{y pe:ixcl:i
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e

of the work, and were due to an absence of sufficient care in laying it out. At the
Red Hill Tank also the unnecessary earth-works are shown to be as follow :— i

Total Increaso. Uﬁnecessary,

N } . covps. c.YDS.
Main bund... ... ..» ... .. .. .. ... 88374 23,239 :
South extension... ... ... ... e 4,229 3,427

92,603 26,666 .

or the work not required is 28§ per cent. of the whole excess. .

. e oo s

6. A fow of the pringipal items of increase may be specially noticed. The
Comparative Statement shows that the anicut and head sluice will cost just double

™

the amount of the original estimate, viz.:— _ ,
B
RS, >
Original estimate ... ... ... 43,151
Revised  do. 86,208 *

The designs were matcrially altered, the site of the former work was changed, and the
quantitics are not capable of comparison. The contract with Messrs. Horgan & Co.
appears at once to have made excess in tho rates unavoidable. Some of the original |
rates, as for instance, dressed granite in the head sluice, Annas 9% a cubic foot, were :
manifestly insufficient; but with regard to the laterite masonry, I am of opinion, |
from the cvidence contained in these papers, that the ratcs 6 rupees per cubic yard
for ordinary masonry, and 9 rupees for arch-work might have sufficed.

7. At thc Cholaveram Tank the quantities and rates ére as follow:—

s . _ _ Quantity. - Rate
o ' C.YDS.  Rs. A, P. ;
Original estimate... 085 447 0 3 0 p - :
Revised  do. 47’8:787 0 2 95} Darth-woxk.r

Original  do. 23,469 2 0 O

Revised  do. . 25:421 '3 0 O} Revetment.

With regard to the differencein the rate of revetment, paragraph I1.—11 of the .
Lxccutive Engineer’s Report cxplains the circumstances under which it was raised, -
and shows that tho necessity for an increase was investigated by the Superintending *
Engineer and Colonel Anderson in January 1868.  For the earth-works it is stated '

f tho Report that the greater part of the difference in :
in the original estimate. It hasalready been noticed that
t. of theincreascis attributable to mistakes. -'I'he rate, it will be

ch-the work is being done is less than that allowed for. The .
had to be augmented in proportion

quantiti Il uddling, and turfiog
Juantities of gravelling, pudaling, Y f tho Cholaveram Tank, :

to the greater section of tho bund. The additional cost o
according to the revised estimato will be Rupees 83,082.. -~
8. 'The following are the similar items __t:er \ho Red Hills Tank,

' ¢ ¥Yps. BS. A D

150,410 0 3 0 } Earth—ﬁork.

Original estimate............ o3 4

Revised do.  ....o.....e 325,810 : S |
3 . he es in quantity is due to mistakes. It may be .
Here, 283 per cent of the O:Zis?n pagagragh XIV.—1 to 4 of the Report account *

i ily 1 1 in the Comparativ
for an s bic vards 92,603 only, while the difference in ti P o
Statcnug:tc cizscglf;iguy;rd); 107 89’1,80 that 15,288 cubic yards remain unaccounted
for. 'The increase of rate apl’)cars not to be satisfactory, for the bund of this tank .
is lonzcr than that of Cholaveram; the quantity of additional carth-woxjk per .yard :
S ' _run is smaller ; the mean vertical haght* -

. 2896~ Uof the bund above the country is less;
and consequently the rate at the Red °

e
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26tk April 1870.

Procecdings of the Mudras Government, Public Works Departument,

ITills might have been expected to be lower, DPerhaps the high rate may be, at least
1n part, duo to the fact that at the commencement, as appears from paragraph 11—
10, a contract was given at the full estimate rato of 3 annas, whercas at Cholaveram
2 annas and 7 pies was the rate allowed. If the earlicr and casicr part of the work

cost 3 annas, excess on the wholo would be unavoidable.

Red I1ill Tank is Rupees 57,535.

The extra cost is cstimated at Rupees 14,

The total increase on tho

9. The head sluice to the channel between the two tanks is a work \Yhich has
been entirely altered in design, and mado far stronger than was originally intended.

cent, more,

8,

9.

1o0.

. Katenkal

. 10. The following is an abstract of the Com
differences for cach w

el

ork of the whole project :—

215, or about onc hundred and fifty per

parative Statement, and shows the

I{ead sluico .......

LRYY )

. Channel from Cortel-

liar, including Boosy-

kal diversion.

diversion
channel,

Katenkal dam .........

. Boosykal aqueduct.

~Upper dam across

Boosykal.

Lower dam

across
Boosylkal.

Cart and foot ‘Lridges

for main channel
crossings s —
No. 10.ceuerenn.es
No. 5....... e

Tolets on main chan-
nel.

11, Waste weir in  do,
12, Aqueduct ¢ i

' ',chanvnel. Thain
13

14,

» Cholaveram Lake bund

8,006 4
83,990 13

406 4
475 0
3,273 1
1,111 2

(EETREYY Y TR T I

21,547 6

(R R R R Y PR RN

1,25,489 1

0/ 90,499 610!

i
:
1
T
!

¢seecesaccccs

0
0 724 10 2
21 ...

6| 3,765

1

5 8

cee| 4,200 4 7

T eeveeenes

ol 6,480

-~
!

ot

6,199

0 2,08,537

33,636 14
veeee | 27,054 9 11

76

8 7

=S e e e s I ST AT ST
® . . . .
Ttems. . Orizinal Revised 3 )
oms Estimate. Esticate. rief Ilorx?arlcs
. . R3, A, P, RS. A, P, ’ .
. Anicut on Cortelliar, | 33,144 15 60,076 8 2'Sito and design changed : orizinal

rates -too low ; actual rates in
gome instanced too high.

6| 26,181 14 4 Design entirely altered ; actual

rates high.

Boosykal  diversion  channel
widened ; line altered; extra
cinbauking found necessary.

Struck out of tha project.

Arrangements modified.

Water reccived into instead of
being passed under tho main
channel,

Quuntity of carth-work more than
trebled, and rate doubled ; this
latter due to long lead for good
goil ; puddle, gravel, and turf
were extras.

TLis is the left bank of the chan-
-ncl and takes tho place of the
aqueduct.

Designs  entirely altered and
- waterway increased, vide para-
graph VIL of Report, Cost

) higher than it need havo been.

Substituted for under-tunncls,
vide Report paragraph VI1I.

Requisite in consequonco of the ad-
mission of Boosykhal water into
channel, vide items G and 8.

TFor the supply of the Alachary
tank in lieu of one of the under.
tunncls. )

Quantities considerably in exceqg of
original cstimate ; rates for rovet.
ment aud gravel insuflicient, also
quantity and rate for puddle ;
turfing not provided, but conasid-
ered nccessary, vide paragraph 6

cnlargement,
Chblavcram " escapo 1,400 8 0 ~ r.' 0o 0 above.
weir at Yeroomotlg. | - 1,505
| oo Bolicrn . 1
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i Proceedings of the Madras Government, 'faublic'lf’or'ks Depariment, . ! '
" i 26tk Aprid 1870, . © - }{
' ) ‘ . _ * ' c
¢ e i A e i = S ) i {«x
: ' Original Revised : Tt arks. N o
: Ttems. Tistimate. Estimate. o :.Bne‘f»Rerfl‘ S o k;’
’ ) ) : 1 £
« . gs. A p.! RS, Ao P} oo ~ : e
Y 15. Cholaveram  e8CAPe | .eevesressevesane | 15,211 0 .11 AD additional work. . o ?
¢ : . : : o S ] . ]
» weir with 20 vents, . . ‘ |-
| 16. Irrigation sluice, Cho-| 1,567 0 4 8,461 .13 4 | Constructed on a newdeggm vide - | e
[ laveram Lake, S D vy o designadopted. |+ o
17, Head sluice to supply | 9,548 9 6 23,763 12 5 An entirely new design adopted. i i
i chanuel of Red Hills |~ : 4 i
¢ . . M - . . ! .
; Lake. ' iti i £fth 1 :
! > . ak 55414 6 3 807 1 O] Quantities of excavation one 3
; 18. Channel bctw_eep hl.\es 09, 41% 94, 7 “loss a3 exccated ; Tates neatly | o
' doubled. Cost bas been exces- ! i/
give, vide paragraph 9, 12th of £ ]
P memorandum,and paragraph XI1L - i
v of Executive! Engincer’s Report; -
nearly 6,000 rupees are due to -
e extra work. (i
. s o . - (o
" 19. Trrigation under-tun- | 14,000 1 9! 1,661 8 4 Onlyonooutof 13 constructed,
*° nelson channel. e s : , i TH
: tuted for under-tunncl. P
<20, b Tttentangdlee | Lovvevsseeerseees | - 842 11 0 Substi . i I
' "(I) %?Ltitlilills Luke et[:cape 2655 12 0| 10,244 14 3| Rupecs 6,114-12-3 aro entered for .
T e S ’ : T excavation, for which no provision : b
: weir. : was made. The arrangements ; e‘l‘ |
: - were very incomplete. A good } 1
/ o deal of the expenditure on g
. . |- masonry might have bﬁen;avled. B B i I}
! ith irri -1 15 bstituted for eartben bund where . i
: 22, Masonry dam withirri- | ... e 22,4‘1 15 8 Szround ‘s rocky, vide pura. 9, | i1 l
( . gation slulqe. B memorandum, a}nd para- : ! 4
3 graph XVL of Exccutive Engi- é; g
‘ - o . ) - neer's Repofrtf o L. " m ! k -
i ‘ 5 0 tities of eartb-work muc _
23 RBund of Red MHills {92,698 15 01,50,233 7 4 Q::cnc;s, S o s ocoss a con- | ‘ 1
: Lake._ i siderable portion unnecessary ; ¢ i
" ' rate for revetment had to be raised :
"- nearly fifty per cent; ratea for 3 .
: carth-work bigher thanthey should ]
P : . .have been. o1
E ' 24 95 Increase of 38 per cent. nearly In {.
{ 24, Soorapadu and Sceta- | 15,140 13 9| 24257 9 6 ottty of . earthowork ; Tate 3 .
; pet bunds. ol _ _doubled, and is unnecessarily bigh; .1 . 1
! ' o rate for revetment raised from 2 . L
- ' | e 8t Rupees.h ? hianged ; origi. : 2 h
; o : i altogether € ged ; origl- { b
' TRed Hills Lake irrigation 814 0 4| 28,261 610 Dx?illgelgimat% altogethor insuficient | A
» sluices. ' o for sluices in o tank of this size. . 55
? ' -« | *The item granite masonry amounts ;- sar
" T e to rupecs 1],336-8'10- _ e ,»’{ H
i Ofices and store-sheds oo | 1 iiiceirens i.ggg lg 9| Fide parazraph 9, 17th of memo- | .
* Removing silb from MAIM | i atdiad randum, and paragraph XVIL. of $
*  channel. ' , . S 1 Reporte S L f
; ey af) 839 ° 832 0.0y - ' . i -t
¢ Contribution for delivery 150,832 "0 \O 30'~ : " . : : - E
. channel. N .| 25000 0. 0 Some provision necessary and the i
‘l_ . Distribution works below T L A ‘ ’ - . details are not known : at present, ; ;
¢ tanks. ' vide paragraph 11 of memoran- ? 9,
“} ' . ‘4 o | plan. bout the same iu‘ve';(ch3 "'
' . . 10 6! 44,057 4. 8| Proportion about { o N
. Contingencies .........ee. 24,941 12 6 LR R etimate. - 3 ‘ .~
i Compensation for land ... 83,140 0 0f 83140 0 0 o i
b e e :
-3
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Procecdings of the JIadrggm(: (,);c:,’y;c{g.?é ulie Wor/.a D?)m fment, .y Proceedings of the Madras Government, Public Works Department,
. ! . i K )1 " 26th April 1870. .
11. Tt is necessary to Colnsi'l]er what effect the large increase in the cost of j ] ' : :
'Fivo yards instead of six yards ah Oi‘,'o old erest the prpject will hayo upon the returns !l '{ Tho Collector also estimates that from the same villages the Tirwa-jasty '
level. |  to be expected from tho outlay. It will { derivable would be— ' ' ' '
be noticed that with the revised loy ‘ ‘
. . C el of ; : : R3.
;hﬁ Cl}{;l:lx)ve;ama’rank escapes,/the additional water availuble when the tankg are : (6) For lands under the Cholaveram Tank 9794
u wx Qe 10T 1Q—— ‘ . ) o b)) FOoT IAAUS BN WY A T ST S ST e ARETR )
. P , . l ! i (")  Do. .do. ~ RedIills Lake ................ 15,405
Cubic yards. B ] ~ (8) Also second crop assessment, Cholaveram ...... .. 6,098
Formor eaacii Chol b . : v - (9) " Do. do. Red Hills..oocou......... 14,474
‘orme pacitles, . 10 n Tanle Q - , ' d v ' ' :
Red?lvi‘ﬁ’l;"'ll‘i:; k- 10 ig ’JSGE ’g 16 ? _ gg)f; (’)'}381 ; = §1’857:633 , J ' It appears therefore that the estimated returns, as calculated by the Levenue- .
o HULISLE10 — 35,430,432 = 63,551,333 | ) officers, are from— I
g 22T M) | Ofeers |
85,438,971 'y Items. o L )
: — oy . 1. Waste in villages at present irrigated from the enlarged  =s, -
T : R S ' | 3 e e e e 495
. lhc‘re will, however, be about 15 miliions of cubic yards in the Red Hills Tunk, P . ta.ql‘is... Ty do. ]’ZZ;
_ which will not b‘f utilized, owing to the Madras ‘Town Water Supply having been ] : : 2. Tirwa jasty d°' . 7,96‘) -
ta?;e-n off at a }ngher lovel, and this will reduce the supply available to 70,439 R . ; 3. Assossrfxcn(:. on sccon crop. o td 28,88;
~millions, of which 32 millions aro to bo devoted to the Town Water-supply gt I : 4 & 5. W.aste in villages potdycf 80 1rti1ga e Ceeeeee 18,129
| acharge of 1 Tupee per thousand cubic yards, producing a revenue of Rupees 32,000 - P j 6 & 7. Tirwajasty , 0. - I LI 20’572
and 38-43) willions of cubic yards will remain available for extension of irrfrra’ﬁon” REE 9 & 9. Asscssment on second crop v 20,
. - . . o . - i . . .
gr‘::;lslti aﬁgeal::l;romdtho papers given in Appendix M. that the remissions granted - ‘) | - ' : : Total... 82,160
a \d . Y : . . . oot
Rupees 8,519 ';:r f;clu;rop?pree;:i;g’o?:l::(;tﬁn )ez;rs, up;o Fusly 1277 (1867-63), . ' f 12. Tho first point to bo noticed is that these returns are dependent—
Pees &,0; T 2 1. The ages heretofore irricated by 3 P ' . ) 4 . ‘ L )

II,_;‘Hs_ ‘.Lz‘atk'e and Cholaveram Tank- are, including shrotriems—" k ed by tlfo' Red | | J : 1s¢,—Upon a supply for 14,905 acres of additional land being avp:l]able, and
e T e : . - | ! P that tho asscssment of this arca is put at only Rupees 33,835, or a little under
;. o ; ‘.‘ ' "&58essment.' » : . i; Rupeces 2-1-4 per acr% ' _ o '*
hr L - Acres. s, | ( : ‘ further supply for second crop cultivation, the area of which is

Chol. R oo aemes e ; ' . 2ndly,—Upon a lurther supply p cully ’
h 3 ;;cram TanL ......... RIT TP e 3,152 8,649 % o ~ not stated,’ being forthcoming. Items 2,3, 6, 7,8, and 9, added together amount to .
ed Hills Lake S .. 5,562 15,706 - ( [ Rupees 48,325, and were the same .
? by i SA%:& 24“”4'45 average® rate as for the first crop taken
R V'Y 33,835 the area represented would be 19,580

P , i , s01d ...

8,714 24,445 Waste  wn ... 14,905

) ' : : 73610 58,280 NCTeS nearly. - This calculation cannot -

~In the samo villages it : '
ges the additional returns expe Pl
_ ¢ xpeeted are— - : . .
: - . P : S P : ‘ ‘  ~ —— be far wrong, bccause it has already X
276 peen noticed that there are acres 8,714

(1 ) F g the irei : Rs.._ 1 \ , : Average per acre
ro ration ' C . :
m -0 Irrigation of 2,700 acres of waste.......... 4,954 i £ existi livation, and acres 14,005 of available waste, total 23,619 acres to be |
(?) w Tirwajasty.. ... 1.662 { i o ot ! : :lng c;x. }1\'{1 ; uch more than the area estimated for the second crop.
(3) ,, Assessment on second crop .. e . ' : 1r‘r1ga o :1\ DT rlerz: threc-months’ erop, and thercfore I bave c"._“duded that
. : e 7,962 : - The sccon cr:p 8 usu:at y at any rate not higher than that on the first, a five-
' ; ! the assessment upon it is |
yr} dd- ‘. 14,57? » ‘ ; luonthS’ crop' o . ] . l
1¢ additional ] R ’ S i i : ‘ . - SR i ation as to the area which
ands to which irrigation could be extended are given Ly tho :; 13. Thereis unfortunately no ver% trlclz;l;l:nltximtf;r‘x:; Wxater Wh(i)Ch ;Ch ? aelly
: ' r of th
C It will

Collector of Madras for eqch o
cach village, and they are— cach tank was capable of irrigating, o ith the irricated arca of that year
_ wi rg : .

Y LYER N L : ~ ‘ _ sood . arison .
(1) Yor the Cholavergy, Tank, 5,962 acres of available ; rec01\(fd in any year, for comp 1. when full held in its unimproved state 6 581
waste, asse e . : bo noticed that the Cholaveram Tanks W ’
_ ) ssedat . . ... . o i : ; )C NO 1at the : 59 that the storage was but 2,280
(5) For th , R . : e 13,185 . : millions, while the arca ander it was 3,152 acres, so tha A bo ecd that it
J For the Red Iills Lake, g 243 . . ' i ! . _ .. - 11d not have sufficed, and it must besupp
waste, o 6,243 acres of ayailable : : ' cubic yards per acre. This cou 1d fill itonce.  ‘The Red
g ssessed at ... eveenarann, .. 15,607 ; ] :ved durine the irrigation season more water than wou 5 509 or it
o e 15,60 ; i receive 8 o : . illions, and its acreage was 5,562, or1t .
i ' 14 Tank, on the other hand, held 38:43 mi ’ . . TR
;] ‘ Hills Tank, and s por acre—i quantity .wh_lch,__w_xtl_x ?‘Alfi.‘_tu‘_"“"_ai B
4 : L)ossvssed a st_gmggpf_' '6,93;-‘ CUDIC) peraeir
Py i '




-‘Procc_’edmgs of the Madras Goccinment, Public Works Department, .
26tk April 1370. .

S amandd -

§upphes, would probably suffice for the wholo area under first crop, and for a good
deal of sccond crop cultivation, though
. I much doubt the possibility of the whole
arca being double cropped, as Captain Scott has been led by the ryots to supposc.

o 4. I am not disposed to think that the supply of tho tanks is, in relation to
eir greatly increased capacity, so much better than it was before as to make it
Pruflc.nt to calculate upon less than 6,000 cubic yards for the first crop being found
_;l;ﬂ:lm'cnt. If this be the case there will, with the water in tho Cholaveram 'T‘ank at
\\'li?(fl? ‘fefi';: above old full tank level, bo 33-430 millions of cubic yards available,
vater NG water 6,400 acres. There would bo no risk in raising the level of the
er in the E}mallq tank to tho height, cighteen feet, orizinally intended, after the
banks have had time to settle, but it
monts for y sppears that tho alécration of the arrange
R oy ofggo.ss:rng‘ the Boosykhal, Whex:eby the walers of that strearr.x were tak.en into,
the dantl, a:‘;o PJS:;*OEl under, tho main channel, rendors it unadvisable to 1ncrease
oir P i y 80 doing much valuable land would be submerged. Under theso
cumstances tho additional area, which will be irrizable, will be only 6,400 acres
as above stated. ' oo ° : ~

15. Were the ratcs entered in the Revenuc Statements roceived from tho

Report paragrépb XVIII=3.

Report paragraph VIL—11.

From the Town Supply- ...cc..cooviioiidinine:
Do. 6,100 acres, at Rupeos 2-7-G.r. .. vervserreriveriveees 15,800

. . Total.... 47,800 -
‘hich 5 ’
which represents a gross return of 4-6 per cent. on the present cstimates.

 not aware that any sctt;3 o hnk easeasment f or the land under these tanks, but 1 am
boon mado. Tt a)’ - cn:entof this quest.mn.of the rates to be charged has actually
situated as they alt)‘ia clr: Qt mo that, COBSlanP g the circumstances of theso lands,
under Rupces 3 a so to the best market in the Presidency, the present rates,
r Rupe an acre on the ayacut of the tunks, as also Lupees Q-4-4, the propascd

rato f?r the wasto lands to be irrigated, do not at all represent the fui;' sharé of ﬂ’
State in the value of the produce; Twould suggost, therefore, that a reference sl 113
be made to the Revenue Department, with a view to tho carly scttlement of th: 11(::05

to be charged, fivst, on the old lauds, aud, sccondly, on the additional area. I have

T':::ezzstted (‘;Ixe old lands, becauso I Ltiicve that it will be found that they are under-
; et },1 ::c blecause als? they will have, as being entitlec. to be suppliéd before
¥ v lands are irrigated, their value very greatly improved. - Were water

for irrigation charged f
ged for at tho sa -ater f r )
would be from— P me rates as water for the Town Supply, tho returns

Town Suppiy e, o Y
8,714 acres, at BrupecsRs 52284 82’000
Deduct present revenue AR 04 445
: . ] L AR A LA , . .
’ —-———27,839

6,400 acres at 6 rupees s ‘ 58.400
o » ] X .a...---A--c'.'-ﬁl'-c.......-o- )

i " Total... 98,239

—
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. being a

'. many other demands.
" the Madras Municipality chould not be called upon to raise their contribution from -

- been fixed, for it will be seen from

" of tho revenue arrangements need not prevent tho Execative Engineer running all

* of the supply there shou
that the actual discharge may at 8ny time be ascer

" allowed to help themselves to water as

. great wasto, and
~ to bo well manag

" ForT Saint GEORGE,
- 915t January 1870.

" No. 350.

" T Preéeedings of the Madras Government, Public Works Department,

. 26tlz_dpril_ 1870. » L

3
§

gross return of 945 per cent., and thisis as little as would be likely to yield
4 net return of five per cent. on the average of years, fof it must not be forgotten that

* the supply is dependent mainly upon the north-east monsoon, and that it is drawn |
" from a comparatively limited tract of country, on the drainage of which there are

It may perhaps be deemed worth consideration also whether

32,000 to 50,000 Rupecs; the larger sum would still be below the fair value of the

- water as deduced from the revised estimate.

17. A sum of Rupees 25,000 has been entered in the revised estimate under

 instructions from this Office to provide for distribution to the additional area to be
. jrrigated. It hasnot been usual in this Presidency to execute distribution channels |
- under tanks at the cost of the State; but {n this case water has to be couveyed to a -
- large number of villages hitherto unconnected with the reservoirs, and some of these
. are at a considerable distance. ’ - .

© . 18. Tho Exccutive Engineér should, as soon as possible, submit a plan and

estimate for the arrangoments necessary. It will not be practicable to decide finally
what lands are to be supplied with water until the new rates of assessment have
the Revenue Statement that some villages are

assessed at very much lower rates than others, and, if any adequate returns are tobe [

obtained, the water, which is insufficient for more than aboutone-thirdof the totalarea

commanded, and ready for irrigation, should be utilized preferenféialiy on thoso lands
for this prior settlement |

which can best afford to pay for it. The necessity, hoviiever, :
the levels required, and surveying the lands which it may be proposed to bring under '_
irrigation. Some assistance will probably be obtainable from the Revenue Survey :

Department.  All the distribution should be under regulation, and at every division
1d bo s weir (with a clear overfall where practicable), 80
tained and the regulation of the

or cultivation, effected. Were the ryots to be
they pleased, thero would inevitably be very
the remarks above made will have shown that the works will need
ed, or they will not pay the interest on thetr cost. ‘

(Sigoed) J. MULLINS, Major, R.E.,
" Ag. Chief Engineer Sor Irrigation.

supply, according to the acreage und

-

OrpER THEREON, 26th April 1870, No. 1,100.

His Excellency the Governor in
Council considgrs that, before submit-
ting the revised estimates for the Madras 1.
overnment of India for sanction, it is necessary that
sment of the lands likely to be irrigated should be
_settled definitively, The papers recorded in these Procecdings will accordingly
'bo communicated through the Revenue Department to the Board of Revenue, who ¢
“will be i'equcsted to ascertain, In communication with the Director of Revenue

 Settlement, and report With as litle delay 8s possible— ..o o s

IRRIGATION, No. 19.

———

Water Works Project to the G
" tho question of the proper asses
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Proceedings of the Madras Government, Public Works Department, -
26tk April 1870.

13t —What will be fair rates - of assessment for waste lands for which a
supply of water will be mado available from the Cholaveram and Red TIill Tanks.

ndly 3-— Whether there are any reasons against the revision of the assessment
on lands ‘now irrigated and in the occupation of the ryots, seeing that the
character of the water- supply has been greatly improved and rendered secure.

3rdly.~Whether it would bo expedient in this case to levy a scparate “atcr-
cess, or rate, instead of contmumg a consolidated assessment. - .

- (True Extract.)

© Tod4he-Dosrdoi-Devenuos ,
»» Superintending Engineer, 4th Division.
»» Revenue Department../
*,,. Chief Engineer for Irrigation.

Exd, A.S. Rodgers, - ﬁ .
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