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* Read the following letter fr
and Canal Company, to the Secr

e S TR T T}

om’ the Consulting Engineer for Irrigation
etary to Government, Department Public

Works, datéd Madras, 23rd September 1867, No. 76 -—

X

letter from Agent, No. 259, 13th

General No. 446.
to do. No. 68, 5th June
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* Chief Engin‘eer’s Report, dated 30th August

er’s TReport, dated 10th
h Notes attached.
ded to the Agent's letter.

Executive Engine
August 1867, wit

The above are appen

Revised Estimate.
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Comparative Statement.

1. In their Proceedings of the 17th
November last, No. 3,671, the Govern.
ment declined to sanction the revised
estimates of the 2nd Section, Main Canal,
pending the submission of a complete
estimate, with information as to the
the extra sanction which might then be asked for. I have now the
honor to submit, for the consideration of
Government, a letter, No. 259 of the 13th
instant, from the Agent and Manager,
Madras Irrigation and Canal Company,
transmitting the documents and esti-
mates, as per margin,* for the completion

of the works of the section.

i
e 2 ST e

9. The estimate, as now revised, amount

ision for the completion o
onal works which the

f the earthworks,
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not only prov
works, but also for those additi
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s to Rupees 17,91,600, and it includes
revetments, and masonry
Chief Engineer has considered

ugh the banks of the canal.
orks of this section of the canal,

A R

necessary for the stoppage of leakage thro

3. The previous sancti
which are included in these estimates, are—
n Proceedings Madras Government,
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As quoted i
17th November 1866, No. 3,671
s Government, dated 30th Oc-
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Total ... 13,81,124
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tion is asked is Rupees 4,10,476.
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imates however,
t of the 8th April last,
scction is at pres
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The difference,
Desides the above est
Proceedings Madras
so that tl}e ac

‘and the lengt
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Rupees 8,650 were sanctioned in
No. 1,078, for minor bridges,
ent Rupees 18,00,150,

the average cost per mile comes
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Proceedings of the Madras Government, Public W, oﬁ; Uepartmenti
15th October 1857, |
]

4. Th o .
coverel eati xsastl;b_]ou}l:.ad statement .wdl cnable a comparisgn’t‘O be made betv:een the
s, which have at different times been sent in for sanction

Original - T Estimato of 1861, |
L . » | Xxcess
. estimate | Estimate | Egti r compared with that
Miles. Si‘!jnctioned, s%‘nctioned, daj’ezim;if]e Eséﬁ;ﬁg of 1866. %Etilrx?f;
‘iczf(;’l‘ber elbsl'ggry 1866, | dated Aug. over that
‘ . 5. 1867. | Increase Decrease | of 1865,
. per cent. | per cent. | per cent.
* 18 ... 14.560
» 70,0441 1,01,93: 5
19 .. se400| | sulior /01,8331 1,08,511) - 154 e | 3100
20 .. ’ 96971 74,22 :
. 91 . cen 45,298 1’27,393 1.24 8"; 1 123267 328 .o 28:42
20,554 Fell b ,41,205 | 13°12 ) .
52 20, 67,2131 74115| 67,923 e | 1084
e Tl gnisn) S0 97,643 A ord B Il I ¢
28 o ) SLITIY 1,455221 2,00915) 1 Spasel | e | T8
24 .. .| 3T438| 131454 1,84.105| 174,075 .. 1365 | a2
2 .. | ZBOML|ATA06) (G3,633)  'STNSL) 2504 b4t | 3242
S Buess| 1.03898| 1,85708| 139656 289 | . | a44s
139, o | 3446

27 ... .| 37651
27 78,868 | 1,04,748| 1,43,393| 36
B gg;gg 91,249 | 1,26,148 | 1,17,355 3649 6-97 o500
080 ... .| 48442 54,081 68761 62,875| ... | 25
42| 87.621| 1,05062] 93723 . 13% oo
: 696

31 ... 23,762 : 5
BLoww o] ZBT62| 88,607) 95,0561  £0,208 08
Gooty and Gardi- 407(  45005|  oLass| 6067|1761 | o | a9t
o ) ove )t
(| e ) me s o
Contingencies | 25.171|. 1,02%010| 1,96.711 vsoo| oo ety | 6%
Plant > N “s - ,02,910 1,99,711 l’37’5‘)6 “ee ;?:;? 3 ase
. . L 50’000 see 3367
_ 5,36,40 )
Deduct in Stone 2,408 o
5,34,000 | 13,76,415 | 17,97,265 | 17,91 600 032
. 600 1. 032 | 30-16

* The part below ITindr
y aqueduct ab . .
+ Sanetioned March 1865. about three-fourths of a mile.

The estimate for 1865 was tl
1e first which cave evid
I : . . en .
:10;11:: :i(:::lze(()lffor lf;llls section ; that of ISOGG was pre;zrzfc'l i‘le.magﬂ‘i“t“de of the
(" : l 1
for would not ,h:VOI‘ t?lbe done, i.lnd 1t was besides incomplete, as tnhSu ciens da?a o
S vie made an efficient canal. In preparing th é o e work provided
while muche (;1??- have been more carefully considered, and it un'?lte Ty e
bl additional work has been provided for the’ tot Yii bo soen that,
elow that of the preceding year. ) otal of the estimate is
5. . The principal alterations in the last estimate arc |
b Addit _ —
st.—Additional work for the stoppage of leakage expected to cost-
cost— - -

In the ggtﬁ mile... : QRS' A, P
,  26th s 2661612 0
” ggth TRRER 13:494 13 g
” ‘szﬂ‘d .22 2 30 ) W
o n' 3 e 22,703 7 0

17,104 1 0

2nd.—A provision fo T
3 r the w otal...
plant used in carryingleor:\f}?é ‘indk tear of 1,34,204 12 0
t Orks

90,000 0 ¢

—

Total 184204 12 o

g
,I f}'l
"
|

Proceedings of the Madras Government, Public Works Department;
' 15th October 1861. o

vy «

Deducting this sum from the total excess, Rupees 4,10,476, of the estimate
of 1867 above that of 1865, we obtain Rupees 2,206,017, as the cost of all the
work remaining to be done, with the exception of the new works for stopping
leakage, and the new charge for wear and tear of plant. Ou the other handc
the estimate of 1866, which the Government declined to sanction, exceeded that o;'
1865 by Rupees 4,20,950. The difference is very great, and,thouah works on
differcnt designs cannot be absolutely compared, it is tolerably clear, ti think, that
had the estimate of 1866 been sanctioned and carried out, the total cost of,com-

pleting the section would have been as much as Rupees 4,20,950 x Rs. 1,84,205

— 6,05,155 against the Rupees 4,10,476 of the present estimate, and it is by no

means improbable that, with the works on the old design more advanced, the cost
of the special works for the stoppage of leakage would have been greater.

6. As already noticed, special works for stopping leakage are provided in five
miles, and the lengths in these miles requiring to be reformed are as follow :—

95th mile ... cee e e e e Yards 966%
Q6th e e e e e e om HTE
OTth ;) v e e e e e m 1,500
O O LR e
39nd ,, e e e s 341%

301

akage will be covered by these works, I cannot
say. 1 was under the impression that in the 24th mile similar works would, to
ded, but I have been anable to find any Memoranda referring
to the banks of this mile in particular. In the 20th and 30th miles also it is not
improbable that, where the soil is sandy or otherwise porous, additional works will
when the banks shall have been tested by the admission of water, be decmed

Whether or no all considerable le

some extent, be nee

requisite.
7. Inall the miles it is proposed to stop exc
nside of the present banks,

This plan has been adopted.

f finishing over defective banks in this way will not
t‘he more than by the other method of

1 " +:ve Engincer’s Report 25th mile. . ]
I./"le Execut ° Yerorh ¢ puddling them, and will be much more
« efficient and permanent.”

essive leakage, by constructing

masonry revetments on the 1 and reforming the embank-

ments against these walls.
1stly.—* Because the cost o

puddling does not exist near most of the places

ondly.—* Because carth for

¢t where it 18 wanted.

¢« Tt should be observed that by using @ masonry wall, a great economy can

4 the earthwork, as a uch- smaller quantity of embankment is
cnt masonry wall, and this is the

n in connection with a perman
y where carth 1s so scarce as it generally proves to Le on

«he effected 1

¢t gufficient whe
¢i main source of econom

« these rocky bill §ides.

3rdly.—* TFurther, it shou
(t take puddling ab the old rates, &
«tender for masonry at lower rates t
e Estimate.

1d be observed that whilst contractors will not under-
ccepted for repairing the breaches, they willingly
han those used by Captain Mullins in his

¢ com parativ
{ ‘ - .




ki . il

b
R
:w‘l

9
.

Foage 0Tt
o SR el

L TTa Tt e

Proceedings of
s of the Madras G
o ‘er
Jf the Madras Goverument, Pubic

15tk October 1867

Worlky Departments

s
!

s s A A o e et

4thly—*“In fillj

« : 1ng the canal ran;

. sudden_settlement is vastly less thrl)ldly, the rel
expenditure to avoid this risk.” ¢ mas

8. Of these reasons,

ative liability to danger from

il £ the first 1
still far from complete, as, for in ) 13 true, for those parts of the banks which are
and revetment wall Would’ . ' stance, at Scection No. 53, 27th mile, where puddio
to the banks whic cost just about the sar , where |
which are n ne. It does not apply, however,

mil re advan ‘
e, where puddle w ced as at the cross Section No. 38 of the 25th

ould cost 3¢

was 8 st 33 to 361

Annas to 1 Rupee the cubic yilrdo ‘:'62 Rupees, according as the rate allowe i
)

Wi
ill (r;)lst about 48 Rupees the yard run
1e second reason is «im: ’
there is in m 18 similarly applj
ost vl tly applicable to
disfance. laces somo fair soil, and in sihers Lo anld not to others, and
good soil within a moderate

hile t}
1¢ Mmas .
1asoury revetinent armngcmcnt

iliar, and :
_, nd lt wo
wo uld bo neeess

economical mannep, uld be needed to provid ary to teach them how to do

9.. The fourth reag o
€asy with masonry wag
case with merely royett
of water along the .
which t}

n is anim
to pass w

d banks,

orta .
aI;cr ;;Zr?:eilfmd 1t will doubtless be much moré
It must :ot (; canal rapidly than would be the
’ lO\\'f:\ver’ be forgotten that a rush
advisable, and that the speed with
n be filled will still be determined
be very much affected by the

t 1 A . . . .
cr to allow };; to ¢ ngineer’s discretion 19
. arry . .

ided ¢ ¥ out the works in the way

berh
Perhaps Rupees 23,000, 0 Lo best, rather than to lay much

he .
Proposed works as exhibited in tho

: e wall

thi $ an .

3boa safe margin f, 1l cang] level dénnl\s connected with them are
' nder no eircumstances woul

<Y T a Wau Wi

. 1th
the . 18 rigk of .

C;; earth in rear of dam o spil nd it would be extremely

for i;ﬂ aft what exact Tmay remq;gl l 10f canal water cutting 8%3Y

1e d . ..

alls vary ver a_b‘) that it is by no means

. In various parts of thecandh

adJustments of Jovel will naturally

result to rende
t the seve
see ral
m £00 that there hyy Parts capable of Passine ¢
the addiy mado rega:dinlfo 1;111111 (:ISCl;arge' It w?;h
g the levels in some milc®

at least I jﬂdge . frome been mistakes
nile o b
y Cross " ¢ made , . .
staken § SCctions, Nog. 20 to tho coro scction at
% 99 to 57, which scem to have

2 bank i, rear, g
]

o
the walls, oIG from ¢},

other walls in tl
. te 28t}
b(;ian finished under g n;i
when full,
through the dl‘y conlplof()d) would be qUitc ullsafc"
wall, angd would have to get through‘

ONry is .0 el *
¥ 1s employed, and it is worth some

Jevel, six fect above water.

ual level of the water in the can?

o

‘Proceedings of the Madras Government, Public Works Department,
15th October 1867, ‘

o fow inches only of the soil to reach the roadway between the masonry parapets,
and then similarly to find its way to the rear, Wlen I proposed to make the top
of a masonry revetment two fect above full canal level, it was intended that, lcaving
a berm for a towing path, the embankment in_ rear should be made up to the full
I consider that cither the wall should be carried up to 3}
L fect above the level shewn in the cross sections, or that
ed up at least four fect above that level. .

'12. In some cases the walls are to have buttresses on the canal side, their
Tt is nowhere shown or stated how these buttresses are
cutive Engincer’s Report, 25th mile, it is mentioned
As far as can be ascertained from checking
these buttresses are to be placed at twice

{ect above water, or to 1
the earthwork should be carri

tops being on canal bed level.
tp be arranged, but in the Exe
that they are to be ab close intervals.
the quantities of masonry in the 25th mile,
their own thickness apart.

13. The Chief Engineer has fur
done as the accounts contain, bu
at work is in existence, an
upplemental sanction,
alf of that shown in last year’s estimates,
tive Engineer appears o have carefully ascertained. what work has to be done to
complcte the banks, it is not now so necessary for practical purposes, and in order
to prevent further irregularities, that the Jetailed examination should be made.
Exce)t, however, where, owing to change of arrangements, the placing of the banks
in form for measurement might have entailed a waste of money, 1 am unable to

h the Chief Enginecr in thinkicg that the difficulties in the way of a suf-
ent of - work done were at all serious, or such as to
, or requiring the

nished such information.with regard to the
t he has not ascertained by measurements
d how much of-this is efficient. As, how-
exclusive of additional work, has been
and as the Execu-

work
how much of th
ever, the demand for s

reduaced to about one-h

agree Wit
ficiently approximate measurem

the Controlling Officers of the Company from undertaking

performance of, the duty. _
14. The Government have already

been informed of the unfavorable cir-
ng and

justify

Proceedings Madras Government, 4th Tebruary

1863, No- 521. cumstances attending the planni
ve expressed their opinion there-
report what has been said before, or notice the Chief
f the idea that this part of the canal will not
o, and if in the end it be thoroughly eflicient,
lly good results

cxccution of this section of the canal, and they ha

upon. I will not, therefore,
Engineer’s remarks in deprecation o
be a success ol the whole. Ifitbes
all that can be said will be that, with
might have been secured at perhaps two :
15. A few of the miles call for remark in exp
ment contained in paragraph 4 above.
gather from the Executive Engineer’s remarks that the quantity
le agrees tolerably closely with that paid for, if so, this is
here is altogether an absence of proof that there was any
865 by thirty-four per cent. At that time
and had a not excessive, but suffi-
1d have been no necessity for bring-

better management, equa
thirds of the cost.
lahation of the general results

shown il the state

18¢h Mile—1
of work done in this mi
go far satisfactory, but t ' :
pecessity for exceeding tho estimate of 1
a large proportion of the work had been done,

i 1 » bank, there wou
. nt. section been given to the bank, |
- If the banks here were deemed

sy soil from & long distance at very high rates.
.1 ziy - st-would be necessary to call upon the Chief Engineer to
on

revise d for the miles lower down.
re '




‘backing to secure them. In the gl

. [ : o

Procecdings of .

rocecdings of the Mudras Government, Public Works Departn

‘ ‘L
15t October 1867. entf

T py of my letter of the 5t}
rowde je 5th June last, on : ;
iIs encli;‘;PPhIL? to the contractor for the deep cutting ’qndtrlllgtwb!];c:. Ofg 1e guns
. B - y © >
y as would seem to be the case, the acczmlts had rlzzfc b on o ]]mn';
¢ cen s0 kep

< { C y ta Qe 'I 1:'()[ 1in a L()ult

his liability to pay. pudiated

e ougl :
1t certainly to 1
g o have .
Zlallle of the powder supplied to him anyd even 'flbci11 .1‘10 gularly charged with the
16 transactions oucht to ’ ! 1t lost sight of in th :
e : 4
would I ght to have come under notice lone before the .ﬁm lnstance,
N 1ave been easy, when the rate for the cuts g before they did do so, and it
care that all demand i ting was raised in 1865 -
tractoncot : $ against the contractor were duly provided 505 to hao taken
uses to pay for the powder, he should not provided for. If the con-
& ag
o

for work. ‘ ain be allowed to contract

Tho rest of the apparent exce
sanctioned after ¥
estimate.’ ’

ss on this mile 1 )
cbruary 1865, and whi 1111@ is due to the bridge, which was
¢h has been completed within the

R3rd Mile.—One-half of the exce

< . 88 O .
Kadrabagh aqueduct, and the remain ver the estimate of 1865 is due to the

being for ¢ der is distiib
g mbankm . 1buted over . . o
ent. In completing the earthiy many items, the chief

in obtaining s ork .

g stable banks necar the aqued rks, there was great difliculty
oreat measure d . queduct, and, t} T
8 sure duc to the way in whi 1Y and, though this difficulty was i
for the excess vhich the earlicr work + culty was 1n @
. vas exccuted, it

¢ accouunts

>

The Exccutive Engi
25 o]f ius Report. It is very unsatisfactor
work has been exceeded by ¢
3,235 more upon it bl-inw'y :)7700 Rupoes, and that it is necess
2,238 o , ging up the total to Rupeer. 5 o, ssary to speud Rupees
wuch better, now that it is certain thy Pees 56,303 5 T believe that it would -

N . t man .
gection will be fit to carry w Y months will elapse before the 2nd

. ater, to pul
which have proved to be s ! pull down all

Y be so unsound, and to re-build th:)ufei Pm‘tsbﬂf the aqueduct

n a substantial manner

’

with proper foundati

ons

taiaty, while tho prosent to the upper abutment and pi

’ 1o present wretehod wor. §, o ;11( pier. There can be no cer-
owe

take place :
> at any time, and such failuy to stand, that a fuilur .
venience were it to occur after re would oceasion gerp 1‘ ure may not
e & Conside erious los .
rable lepe oss and 1ncon-
¢

. and cultivation irrigated from it. gth of the canal had been opened
! Ci n

ANK
Qntu_, a!]

. . . nee of s
secfions, 141s not practicable to gUess evo ;he origmal g
S5 EVCN how

much of

adddiional earthwork was required, |

. . . - In

an 08 the p.l‘(S were cut within the Jjy, ;Ome cases
R5th Mile—Of the cighty-fiy of the reqr g,

six per cent. Cpere
o p‘t are due to the additiong] ent, exceyg over the et e
able1tem among ot} A works fop estimate of 1865, fifty~

1eT causes of stopn
yards 18,400, Rupoes 4 600S *Finerease s ¢ oy, ‘ptl-m‘gl‘f“k"‘gt?; the most notice”
¥ Leavation rockyv <ol . .
are shown as exe ’ vere entered iy i on wd\} soil " of which cubic
cuted, and 9 g 1e former st _ 4
pees 9,030, The cross sact:.. 39 to Le done. T} Cstimiate, cubic yards 23,9
cutti scetiong . 10 CXCrSs Wi Tu-
0g easy, but accordine o tl’ ilre bY no means ol C(b: W 1111\ umolunt‘ tto -
° ) s such as to make calculatio

line a$ nearly gq 3
Yasite made j 1
ould be guessed, the amzuﬂrsfo flice, after filling in the gurfac®
ool wo

d on masonry walls with
round surface on the cross
th.e nearly thirty per cent.
cctions Nos. 8, 10, 40, 47,
Pe of the cinbankment.

1k done is cubic yards 17,44

\

\Procoedings of the Madras Government, Public Works Department,

\ 15t October 1567.
—“‘ .

| 264 Mile.~Of the excess 34:46 per cent., thirteen are due to the additional
works for preventing leakage, and with one exception every item exhibits some
increase. What is called the dry rubble or core wall, was carried out to a much
greater extent than was sanctioned, and where the work was well done, this is no
doubt an advantage, though the irregularity might easily have been avoided.

o711 Mile.—The excess on works, other than the new arrangements for placing
the banks of this mile in a safe state, do not need special mnotice. The new works
account for ncarly seventy out of the eighty-two per cent. of excess.

" 98¢h Mile.—Here also out of a total excess Rupees 26,106, Rupees 22,908 are
for stopping leakage.

904% Mile—The excess 16-26 per cent. is not large, comparatively speaking,
and more than half of it appears to be due to the cuttings being abandoned by
contractors after getting out the easy soil, leaving the harder parts to be done by

others at higher rates.

39ud Mile.—The total excess is Rupees 15,862 ; Rupees 17,104 are the estimated
cost of masonry revetments for securing the banks, and there will be a saving on

carthworks.

o decrease on the estimate of 1866, it may be

remarked that there is no separate item in the present estimate for maintenance ;
whereas in the former one Rupees 58,180 altogether were allowed. From para-
graph 5 of the Chief Engineer’s Report, however, it will be seen that such allow-

ance on this account as appeared nccessary has been made.

16. Tn partial explanation of th

17. As considerable modifications of the banks in some of the miles are
intended to be made, and as many of the masonry works also have been modified
as, for instance, the calingulahs by the addition of sluices, it will not, I think, be
advisable to require the Chief Engineer, on the completion of the section, to forward
k cxecuted, as this would be very difficult to ascertain. It
cticable to show what the work, forming part of tho
s, and this should be accurately ascertained and
reported before the final passing of the expenditure.  Plans of all masonry works,
d, should accompany the measurements of the work. The Chief Engincer
sice the work of all kinds done, with reference to the rates which have

ime prevailed, and the fair value of the section, as completed in an

efficient manner, will then be known, and can be compared with the actual total
exp‘enditure. If this requirement be kept in view during the further progress of
{ho section, I have no doubt a sufficiently close and sa’fisfactor).r account of t.he
work may be prepared. On this condition, and on the understanding that the Clu'ef
Engineer will take care that the level of the reve‘gmenfs and ba.nks, referred to in |
paragl‘_aph 11 above, is modificd, so as to afford a sufficient margin for.s.afety, I beg
to recommend that supplemental canction for Rupees 4,10,476 be given for the

ond Section, Main Canal.

a statement of the wor
will, however, be quite pra
finally adopted arrangements i

as cxecute
should also p

from time to t
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Procecidings of the Madras Government, Public Works Department,
15th Oclober 1867

No. 299. OrpEr THEREOYX, 15th October 1867, No. 3,195, 'J

1. InProceedings No. 8,671, dated
17th November 1866, the Governucab

revised esti A were compelled to withhold sanction to
evised estimates of Rupees 17,97,365 for completing the second scetion of the

Madrasi.Irrigation and Canal Company’s Canal, as it appeared evident from the
Consulting Engineer’s scratiny of them that they were prepared on insufficient data
as to. the extent of work to be done, and that they did not provide for all that \;'a;
reqm.red to place the section in a secure and satisfactory condition Cca ptain
Mullms.now, submits modified estimates which have been framed after a m re Ic‘;rc-
ful pons1dc?1:ation of the requirements of the canal, and it is obs;erved th;t \vs"llile
ﬁ;\lx;:i; aglftleox:.al v:ork llllias been provided for, the total, Rupees 17 ,91,600, ig siightly

stimate which the Government declined to sanction in 1866 ; but,

contrasted with the original* and firstt
rev_lsed estimates, exhibits an excess of
235 per cent. in the former case and 30

. per cent. in th

_2. .Under t.he.cu‘cumstances brought to notice in P::;:in.h -
ment will not insist on the submission after the completiZn gf tl ) eoot OVel‘fn‘
statement of the work executed ; but the final passing of the ex )13 icctlonzlfba
de.pendent.on the particulars specified by Captain Mulling in th?u.] e W ﬁ
b.emg furmshe(}; and on this condition, and on the understand; : S]ame paragrapl
tion suggested in paragraph 11 for the safety of the revetm“n‘;s anr«]f’b’ot wt the precan-
e al

IRRIGATION, No. 12,

* Rupees 5,34,000.
t .. 18,76,415.

=

ks 1s adopted,

ond section of
(True Extract.)

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

Secretury to Governments

To the Consulting Engineer, Madras Irrigation and Cap

With two Estimates, ¢
, two S
.. Manager for o, > tatements, and seventy-three Plans.

al Company’

»

Exd. S. T. Auguatis,

I

< g i

T e T

Read the following letter from the Consulting Engineer for Irrigation and Canal
Company, to the Secretary to Government, Department Public Works,

dated Madras, 23rd September 1867, No. 76 :—

1. In their Proceedings of the 17th

1 Original letter from Agent, No. 259, 13th November.last, No. 3’67:1’ the Gov-ern-
instant, General No. 416. ment declined to sanction the revised

1 Copy of do. to do. No. 66, 5th June 1867.  ogtimates of the 2nd Section, Main Canal,
7?, %ﬁlnl{sm e pending the submission of a complete
: . estimate, with information as to the
necessity for the extra sanction which might then be asked for. I have now the
_ L, - _ honor to submit, for the consideration of

* Chies%'?}?ngmeer s Report, dated 50th Angust Government, aletter, No, 259 of the 13th
Executive Engineer's Report, hd?ited 10th  instant, from the Agent and Manager,
Thé:%gifalai'glépzztgdglozﬁstﬁztx}g:né’s letter. Madras Irrigation and Canal Company,
Revised Estimate. transmitting the documents and esti-
'mates, as per margin,* for the completion

Abstract doq- X
C tive Statement. i
omparative © of the works of the section.

73 Plans.

2. The estimate, as now revised, amounts to Rupees 17,91,600, and it includes

not only provision for the completion of the earthworks, revetments, and masonry

works, but also for those additional works which the Chief Engineer has considered
necessary for the stoppage of leakage through the banks of the canal.

3. The previous sanctions given for the works of this section of the canal,

which are included in these estimates, are—-
As quoted in Proceedings Madras Government, - ES.

17th November 1866, No. 3,671 13,76,415
Proceedings Madras Government, dated 30th Oc-

tober 1866, No, 3,145 e 4,709

- Total ... 13,81,124

;I‘he difference, therefore, for which sanction is asked is Rupees 4,10,476.

Besides the above estimates however, Rupees 8,550 were sa.nctionefd in
Proceedings Madras Government of the 8th April last No. 1,078, for minor bridges,
. 1 estimated cost of the section is at present Rupees 18,00,150,

so that the actual tota : s
and the length of the soction being 143 miles, the average cost per mile comes

to Rupees 1,22,044.
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4. The subjoi .
several estimat‘:bjmz ?d statement ?vxll cnable a comparison to be made between the
s, which have at different times been sent in for ganction.

Oréﬂiﬂtl | Esti ‘ Lstimate of 1807, | Exee?
M; estimate stimate st comyurcdwlth that]of 100/
iles. six)ncnoned,Esa}lchoned, ‘]I‘St:\)(;n ;&ie 1}:{:;:2:; of 1566, Estimate,
ccember | February | yscis, | dated dug L Jovertit
1861, | 1865. %67, © | In-rease Precrease |of |83,
} ) per cent. per cent. pchC“t‘
« 18 i -
wes 14,560 -~
1 ‘g‘l‘;;’ 1,01,0330 1,03,511] 134 | sye0
ves eee 34 4092 (116
20 ... b 59,697 74997 R B )
ol T | An208) 1973930 5y gon 76,0671 82 o | B
92 20,554 G os 20,8231 1,411,205 1 13117 108
93 eee s 9 555 :(”:’)'0 74,1 15 67’92,{ 85 006
9y 51171 50,241 57,643 51 610 104 | 278
l‘ cee --’ l l’4‘3,’522 4 00 A —., v b - (.Jo
o5 574381 1314341 1 0131 1,753,446 1365 | 1=
35 0 U e LSV Tet0s| 174,075 ) Tpgy | ol
t 3083 | 1 ";,Q'() ! 68,633 $7,881 QQ'b'i' . 8558
2 . ) 875 R SIS L5181 1,30 656 “9.50 R
59 | Shs0) 91w S 1 LOLTAS| 1,43,804) 368V . | a8l
s0 20,958 s 4’643 Poles, 1481 1,17,355 co7 | 28
g1 | A8 RIS B | gar | 1620
Bl 3,762 si'u?l { 1,05,062) 93,744 = | oo | 698
Goot e 21,407 Lt ')75 95,956 0 204 ' 03 061
oty and Gardi. »2UY 45.105 ) 3,206 700 Y
rmudUgu roads . ’ 61,8335 60,967 | 17-01 8510,
‘el'ry boats .‘,’6")7 16,060 20 19 s
ant .., ... A71 1,02,919 | 19971 1o . | 18718 e
sos ... st 1‘11 l,nn,.')l G vee 31'11 33
. 50,000 -
Deduct in Stone 0,33,138
5,34,000 13’ N e _.—-..:-._.—‘._ oo LA g
76,415 | 17,97,265 | 17,91,600 0.55’ 50-16

* The part bel
ow Hindr
Sanet; ¥ aqueduct
t Sanctioned Mareh 1865, uct about three-fourths of a mile.

The estin

nate for 18G5

. 2 wWa . )
:vorks required for this szcttl.le first which cave evidence of the ma«rnitud
o the extent of w ton; that of 1866 was prepared on i,,su?ﬁcicn

for w ork to be don .
ould not ha e, and it was besides incomplete, as the work pro¥? Je
67,

that
18

e of the
¢ data 28

lent ¢ . .
ore anal. In preparing the estimate © 18
carcfully considered, and it will be scch

8 bee . .
year, n provided for, the total of the estimate

while much addit;
itional 3
below that of the prece‘(;iirb "
D

5. The principal alter

- ations i
Lst—Additional work fop s s S aE A i

rk for t
he stoppage of leakage expected to cost—

I .
n the ggth mile. .. rs. A I
b 2tho L 26,616 12 ¢
, Ezéth " e 13,494 13 0
I LY
. CoBamad DT e e 22037 0
‘ T L8 (1
2nd.~A r‘rO"icin f T ’ —‘-:),6
. plant use SN for the wear o otal... 1,351,204 15
used in carrying on the ;ES Joar of ’,o 000 0 0
. e (4 y

o™

-—
Total 1,84,204 12 0

IO

o ootk
[RRENERITEN [P :
— i P A, &

‘means improbable th

T these I'OCky hﬂl sides.

Deducting this sum from the total excess, Rupees -4,10,476, of the estimate
of 1867 above that of 1865, we obtain Rupees 2,26,017, as the cost of all the
work remaining to be done, with the exception of the new works for stopping
leakage, and the new charge for wear and tear of plant. On the other hand,

" the estimate of 1866, which the Government declined $o sanction, exceeded that of

1865 by Rupees 4,20,950; The difference is very great, and though works on
different designs cannot be absolutely compared, 1t is tolerably clear, i think, that
had the estimate of 1866 been sanctioned and carried out, the total cost of com-
pleting the scction would have been as much as Rupees 4,20,950 X Rs. 1,84,205
— 6,05,155 against the Rupees 4,10,470 of the present estimate, and it is by no
at, with the works on the old design more advanced, the cost

+
he stoppage of leakage would have been greater.

6. As already noticed, special works for stopping leakage ave provided in five
miles, and the lengths in these miles requiring to be reformed are as follow :—

... Yards 966%

of the special works for t

o5th mile ... v e -

QBth 4, e e e e 0471

QTth e o .., 1,500

CQ8th ,, e e e ’ 544z

89nd ,, e e e 341%
4,301

Whether or no all considerable leakage will be covered by these works, I cannot
say. 1 was under the impression that in the 24th mile similar works would, to
some extent, be needed, but I have been unable to find any Memoranda referring

to the banks of this mile in particular. In the 29th and 30th miles also it is not
improbable that, where the soil is sandy or otherwise porous, additional works will

when the banks shall have been tested by the admission of water, be deemed

requisite. .
7. TInall the miles it is proposed to stop cxce
masonry revétments on the inside of the present banks, an
ments against these walls, This plan has been adopted.

1stly.-——“ Because the cost of finishing over defective banks in this way will not
tbe more than by the other method of

ssive leakage, by constructing
d reforming the embank-

Vid
¢ officient and permanent.”

oudly.—** Because carth for puddling does not exist near most of the places
¢ where it 18 wanted.

« 1t should be observed that by using
¢pe cflected in the carthwork, as a muc
« gufficient ith a permanent

when in connection W
¢t main source of econom

o masonry wall, a great economy can
L smaller quantity of embankment is
masonry wall, and this is the

y where earth is so scarce as it generally proves to Le on

« Further, 1t should be obscrved that whilst contractors will not under-
ng ab the old rates, accepted for repairing the breach(.as, they.will.ingly
ry at lower rates than those used by Captain Mullins in his

3rdly.—
« jake puddli
« tender for mason

“ comparative Estimate.

.. Eneineer’s Report, 25th mile. : ,
¢ Exocutive Engineer's ZePort ? ¢ puddling them, and will be much more

e e
Sl
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v st

il to reach the roadway between the ‘masonry parapets, ;

w inches only of the so
y to find its way to the rear. When I proposed to make the top 5 R

4{}1[!/.___“ In ﬁll'
ing tl :
g the canal rapidly, the relative liability to danger from . a fo

“ sudden
Settlcment L
“ox . is vastly less where mas ]
penditure to avoid this risk.” here masoury is employed, and it is worth some and then similarl
of a masonry revetment two fect above full canal level , it was intended that, leaving % N ¢

a berm for 2 towing path, the embankment in rear ’should be made up to the full
1 consider that cither the wall <hould be carried up to 31 ’ \ 3

Jevel, six feet above water.
foet above water, oT to 14 feet above the Jevel shewn in the cross sections, of that
tho carthwork should be carried up at least four feet above that level.

12. In some cascs the walls are to on the canal side, their

have buttresses A
ing on canal bed level. Itis nowhere shown 0F stated how these buttresses are ’
d, but in the Executive Engincer’s Report, 95th mile, it 1s mentioned

be at close intervals. As far as can be ascertained from checking

. 8. Of these rea

still far fro sous, the first is tr

and revetmn;:to;nail)}izz, Tj: for ir.lstaxlce, a:es’ef:tl;o?;sj I;“‘;ti ’?fhthe‘ banks whichdzrle

to. the banks which ar: cost just about the same. It(’} 27th mile, whels p?l ’ i

mile, where puddle '\\-otlxnl:l)re adm,nced as at the cross Se(():(z?o:ol: 81)213)18% f]:(l’mi’v.ﬁirl: :
cost 33 to 36§ Tlupees, according a: 'the r:te ;flc:wcd

was 8 Annas t
. o1 Rup .
will ¢ : pee the cubic y .

ost about 48 Rupees the }’arc)li:i; while the masonry revetment armngement

o
asta i

tops be
to be arrangc

I el

i meper e e L

The se
COnd rea . R
there is i son is similarl .
. in most place: y applicabl °
distance st places some fair soil d(‘} to somo parts and not to others, and : that they are to : s et o ained from :
. , and in others good soil within & moderate : the quantities if masonry in the 5th mile, these bu resses arc to be place at twice .
“ their own thickness apart. : ‘ o
L information with regard to the

er has farnished suc
but he has not ascertained by measurements

and how much of this is efficient. As, how-
¢ additional work, has beeu

13. The Chicf Engine
counts contain,

The third re

: ) ason t}
in the 25tk it the co
<oth and 27th m; ntractors wl
1le 10 executed ches !
s las puddle at the bred ) work done a8 the ac
of that work is in existence,

t vear
v are unwilli . .
illing to aceept similar work at the : b much
lemental sanction, exclusive 0

) justify the Contro
« performance of, the duty.

14. The Government have already
e unfavorable cir-

miles of th
ks g e canal can bo filled will still bo Jotermined
; d by the '

rates then 3 f
glven iS n s . )
are altO{Setherd esf\?ptl;) 1 of work witlf);ol?-e rhCTt of such work done in a 5y stepati® : the demand for supP |
it anfamili . vhich the . ; ever, 8 ) ‘ £
) (; and _arrangements \l: r, land 1t would be nec:;ames of that part of the court’y X reduced 0 about one-half of that shown 10 last year’s estimates, and as the Execu- !
onomical manner, ould be needed to provi dsary to teach them 1‘1ow ko ° tive Engineer appears to have carefully ascertained what work . has to be done t0 RE
9. Th vide for the water required 18 an . he banks, it is nob now g0 necessary for ractical purpo d in ord big
. e fourth re . complete the banks, y P purposes, an in order LB
'easy with masonry waﬁson 1s animportant on o . g ' to prevent further jrregularities, that the detailed examination should be made. ;%
case with merely rey 8 to pass water alor ¢; and it will doubtless be much more n Except, however, where, owing t0 change of arrangements, the placing of the banks HE;
of water along the toetted banks. It must g the canal rapidly than would be the i in form for. measurement might have entailed a waste of money, 1 am unable to e
which the upper fort es of the walls wil] not, however, bo forgotten that & TU® agree With the Chief Engineer in thinking that the difficulties in the way of a suf- ! %
y-three 0t be advisable, and that the specd wit ficiently appl’oximate measurément of work done were at all serious, oF such as to 5 EE
i lling Officers of the Company from undertaking, or requiring the |IE
. 42?
£

crnment, 4th February  been informed of th

e 4 e it S Y S

10. I do not wi
this matter ° wl.sh at all to

which he L ;sar:i]‘tl\t will be better“tl;er{erc with the Chief Engincer’s Jiscretion in Proceedings Madras Gov .
stress on a Sa’vin:r ;l“e COnSiderationzl LOW‘ him to carry Outbth o works in the way i 1865, No- : cumstances attending the planning and u i
1L Look; g ot perhaps Rupees 2 ecided to be best, rather than t0 Jay mue ’ execution of this section of the canal, and they have faxpressed their o?inion there- B
eross sectiong 'mg _now to the dot.; <9,000, : apon- 1 will not, therefore, report what has been said before, or notice the Chicf ,
tob » 1 will be not; etails of 1 . : P ks in de recation of the idea that this pars of the canal will not ok
e only two fe noticed th 1@ proposed works as cxhibited in the : Engineers remar P . o . . . LR
this be a gaf cet above the f at the walls and bank «} them are : be a success on the whole. 1fit be so, and if in the end it be thoroughly efficient, LB
unwise o re margin for g wal} “1.1 canal level, U;x 1 s connf:ctcd witd woul | 1L that can be said will be that, with better management, equally good results g
the carth { un the risk of g With a bank in rear er no circumstances ey i might bave been secured ab perhaps two-thirds of the cost. | ; A
certain at \th;(;ar of the wa“!snage from the Spill, o?nd “lwould be ?x(trreaway o 15. A fev of the miles call for remark in explanation of the general results B
for the falls v exact levelg tl;e I may remark also i;m: .Wa.fcr cuttu;ome r § own in tho staternent contained in paragraPh 4 above. ‘ lg
, result to rendera;y Very conside water will stand in va,;:1 it is by nhe canal, § 18tk Mile—1 gather from the Executive Engineer’s remarks that the quantity % BE
secm too that 1e several partg rably, and adjustments mfu : I'mlrts ,?u naturally i of work done in this mile agrees tolerably closely with that paid for, if 50, this is “ En
at least ] jude cre have been m; capable of passine the f ;) .mc w ¢ wou 1; ‘g0 far satisfactory’ put there i altogether an absence of proof that there was any i
other walls ibe $0 from the g d}ﬁtakes made rera ;‘(‘1 e full d‘“har_ge' mile ! i sossity fof oxceeding the estimate of 1865 by thirty-four per cont. At that time ’ 2
been ﬁﬂishedn the 28th mile cmons proposed t?) bol?g'dthe levels in ?°m§0n an’ B Tlarcre };’YOPortion of the work had been done, and had a not excessive, but suffi- .
when fu]l. Tlimder a mistake,n 1:1083 sections, Nos 53’“‘: o to tl“’_ coré slcc to hav ;ent cection beed given to the bank, there would have been no necessity for bring- i
for the wat 1€ Core sectiong €2 a3 to the ac:un.) ley o 57, which s?em cans! oy N s’oﬂ from a long distance at very high rates. If the banks here were deemed P
e ,a evel of the water in th¢ oy o “’gl <hat they chould be, 1t would be necessary to call upon the Chief Engineer to ¥

ooy ¢ the work proposed for 'tl}e miles lower down. ' ! £

S Propo
Posed to Le completed, would be quite ¥

Tough ¢
he dry wall , and would have to get revise much ©

e
: T

- P ™ PSS
e o i ™
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R0(h Mile—A copy of my 1
powder supplied to y letter of the 5th June last ot
is etnclosed.p If, as vt::;}ulflozl(::f tt(:,rbiozhtho decp C“tﬁng,’ E:)l?dﬂr:zts?}'?i?lcxf %30 ﬁfm‘
as to ol s - ¢ case ‘ i
of La?v,v ft twlxi?)u(l]gl;lxgtz}in fair chance of rccov’e:‘lilt?g E;fsfnm’:ltxz gzd ot boc.n 50 1{0));
his liability to pay. II:C: :‘vllseless tcf institute a suit against himmmfltor ;e C.(mrt
value of the powder su x)lis(; : c‘{rtamly to have been regularl ’ m; PO I‘Cp\fdmted
the transactions ounrhf; }’::) h to him, and, even if lost siu-hct, of ir): t(i N 'Wlth the
would have bzen ea:y whela:]e come under notice long {:eforo the 153‘1 ot instancd,
care that all demand; agai:xs; i;ztsof;): th;a cutting was raised in 1§ G;’)l t:}(]) 80, i:nld 1t
C itractor were duly provided for, Ii‘a‘tﬁeawn
. con-

tractor refuses t
: o pay for th
for work. Y © pOWder, he should not again be allowed t
‘ 0 contract

The rest of the

. e apparent excess hi o s

nctioned  after February ces on this mile is due to the bri .

estimate bruary 1865, and which has been co blmt] %’19: hich was
. npleted within the

" 93rd Mile.—One-
ne-half of the excess over the estimate of 1865 1sd
5 is due to the

Kadrabagh aqueduct, and the remainder is dist

. . 18 distri

being for embankment. In completing the 8 ltllbuted over many items, the chief

in obtaining st s ° earthworks, there w: ' ift

et meabuo dable bz;nks near the aqueduct, and tho:mh ti(f ‘\:ils great difficulty

t sure due : . : ) h this diffic a8 1

; to the way in which the carlier work g s difficulty was in a

or the excess. : vork was executed, it account
) s

The Executiv ]
ve Engineer rcfers to the Kadrabagh aqueduct i
Tue in paragraph

" 95 of his Report. It is
. very unsatisfactory to fi
work has been exc , y to fiud that tho 1 anct] i
cen exceeded by 6,700 Rupees, and that it 1s nccessﬁ; St*l“Cthf:ifOI‘ fhis
o spend Rupees

3,280 it. bringi
b:e n:)uzllloi)e &pon it, b““gl.“g up the total to Rupees 56,303 ; I beli
b :\.1(13 Er, ;10w that it is ccrtain that many mont,hs “;ll leheve that it would
‘ 5 ’ 1 elanc
o fit to carry water, to pull down all.those pzlzpbefbelfore the 2nd
’ 'ts of the aqueduct

~ which have proved t
o bes
P e so unsound, and to re-build them in a substantial
stantial ma
nner
)

with pr atl

taint)lr’ :wlfiefiﬁz(ij:;:::‘; :ﬂﬁ elilpper ab.Utment and pier. There

take. placo at any o ,ml(; ch ; ‘;‘frk is allowed to stand, that a f'::a]n be no cer-
o ience wers it to o¢ (;u;. afteiuc 1 all.ure would oceasion serious l(,1 e may not
and cultivation irrigated fr a considerable length of the canal h ss and incon-

1k Mile.—11 o
Lacking o sooure t;re the excess is on embankments, and on g
e it ;s : hem. In theabsence of the original ground masonry walls with
ad dition,al car?lo pr ]ictlcablo to guess even how much 0; the ] 5111rface on the cross
wwork was required. In sow nearly thirty
and 48 the pi . e " ne cases Sceti v ¥ per cent.
) tﬁl; fplts were cut within the line of the rear slope O}Otil]s Nos. 8, 10, 46, 47
Q5th Mile—Of Johty . 1€ el . !
4ix per cont, aro d tlle iight} -five per cent. excess over the esti nbankment.
200 ue to 111 CS1im -
loitom among oth 1e addlt.mnal works for stopping leakage ?‘te of 1863, fifty.
g other causes of increase is ¢ excavation rockyb _,1 ’t,he most notice-
501 of hic .
y of which cubic

" yards 18,40 : w 1
Y ,400, Rupees 4,600 were entered in the former estimate, cubi
) 1c yards 28 914
’

are shown as €
xecuted, and 9,839 to be done. The excess will
amount to Ru-

cutting easy, but accordin

i g to that made 1 i

lin . e 1n this Office, after filling i

¢ as ncarly as it could be guessed, the amount of work’doneris Ll:;)im tgj surfaco
1 yards 17,421,

53 3446 per cent., thirteen are due to the additional

works for preventing leakage, and with one exception every item exhibits some

increase. Whatis called the dry rubble or core wall, was carried out to a much
greater extent than was sanctioned, and where the work was well done, this is no
doubt an advantage, t y might easily have been avoided.

hough the irregularit
o7l Mile—The excess o1t wor \ents for placing

ks, other than the new arrangen
the banks of this mile in a safe state, do not necd special notice. The new works
account for nearly seventy out of the eighty-two per cent. of excess.

03/h Mile—1lere also out of & total excess Rupees 26,106, Rupees 22,908 are

for stopping leakage.
20¢th Mile—The excess 1

and more than half of it appear
er getting oub the easy soil; leaving

206tk Vile.—0Of the exce

rge, compamtively speaking,

6-26 per cont. is not la
uttings being abandoned by

g to be due to the ¢

contractors aft
others at higher ratcs. )
39nd Mile.—The total excess is Rupees 15,

cost of masonry revetments for securing the

carthworks.

16. Inp

remarked that there is 1O
whereas in the former one Rupees 58,18
araph 5 of the Chicf ' Engincer’s Report, howeve
ance on this account as appeared necessary has b
17. As considerable modifications of the baoks in some O '
intended to be made, and as many of the masonry works al.so lfave been mf)dlﬁed
nce, the calingulahs by the addition of sluices, 1t will n'ot, I think, be
he Chief Engincer, o1 the completion of 'the seetion, to f?rward
k executed, 8 this would be very difficult .to ascertain- It
cticable t0 show what the work, forming part of the
- and this should be acourately ascertained and
f the expenditure. Plans of all masonry works,
The Chief Engineer

ts of the work.
+h reference to the rates which have

ue of the section, 88 completed in an

known, and ¢a e compared with the actual total
.- ow during the further progress of

d satisfactory account of the

8623 R'upees 17,1(5:& are
banks, and there will b

the estimated
e a saving on

the decreasc On the estimate of 1866, it may be
timate for maintenance;

in the present €s
0 altogether were allowed. From pard
r, it will be seen that guch allow-

ccn made.

artial cxplanation of
separate item

as, for insta
adyisable to require &
a statement of the wor
will, however, be quite pra
finally adopted arrangements 1%
reported before the final passing ©

cfficient mapners will then be

itar f this 1C piremen
expenite® ! . d(c)lu ~ufficiently close an i .
N d on the understandmg that the Chief

the scetion, v

. condition, 2l .
0n s ] vetments and banks, referred to 10
o sufficient margin for safety, I beg
4,10,476 be give

Engincer ¥
11 abové,

d that supple
Main Cand’

paragmpb
to recommeD
ond Sectiom

the harder parts to be done by -

{ the miles are

a for the
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