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7 No 374- Read the fol!owmg letter from MaJ(r General S. 0. E LUDLO\V Consultmg
oLt Engmeer Imgatlon and Canal Companyl ;0 Colonel C. A. ORR,.R. E., Secretary to

. ~ 3 : _f R Government Pubhc Works Department, jated Camp at Kurnoo] ch March 1864,
LT N°'17l =T e T e T
_-‘ T .‘ SIB’ e ~‘ :\ ‘ »x " PR A’ ' “ N .‘." ~ ' - ’ <
cooT ",“;"i 1 I have the honor to subrnu for Government sanchon t.he two follong Esnmates t—

No. »45 : Revnsed and addmonal Estimate for the construcuon of miles T to 18 (bemg
R the Ist” Secnon) of the maln Canal’ amountmg before alteratlon by me to et
Rnpees 3,05,830, but afler alteratxon to Rupees 3,64, 917.. ‘

No. 46 Add:txonal Estimate for masonry works on the (above menuoned) Ist Sectwn o

; . f‘"-‘;.' 5 ‘ ol f‘,; (not including Amcut and head works) “and amo unting to Rupees 31,860. .
Coa i "2, The sums onomally sanctioned for the first I to 18 miles of Canal and the masonry WOrLs
w “on that section in Estimate No, III, sanctioned by Government under date 315(‘. May 1861, was
: Rupees‘i 60, 000 The folIowmg bemg an abstract oflt - A 7 oo
IR B 'Earth exca;vatiqn T e eee s .‘ 31,959 2 3 . - S o
f',;»_, .- "7 .Rock  do. T aes 1,07,103 14 6. e T
ST YT o ) Embakment .., V.l hc o L68903 11 1 . 7T SR
. ._"’:ﬂ "'A: . - e \ . . . v, | . 3’97,966 T 10 - | zﬂ\..f, . N
e \ “4 "+ Deduct value of Stores - %0 220,000 0 0 . . s
AR S - 8,771,966 11 10 T - .
T 11 Culverts ... we 19,985 210 e L BEE
b e L« -9Calingulahs ve b Cee . 21448 9 O N S
e L e 1Bridge .. Lo w0oc 1645311 2 ) Ll L
LT T 6 Tunnels eee o e e . 41314 .0 7. . - e T
S « .7 Alteration of road ... e T 2098.2 0 L
f:':‘ L . 8 Iron Ferry Boats sl 4,800 0 0 : Co T
A . s - 8579 7.0 . -
A T Specxal supermtendence and suudues - ’_; our o 20623313 2 ” T d
F‘ e e = ' . S Total vee 4,60,000 o 0
- R -+ 3. From thisit appears that the excavation and embankment of the 1st Section of the Canal,

e ' for which the revised Estxmate No. 45 is now submitted, were originally estimated at Rupees
b ;- -, 8,97,966-11- 10 to which sim should be added Rupees 29 543, bemg its proportion of sundries,
4 makmg the total cost of this part of work as ontrmally estimated Rupees 4,20,509.11-10, From
’ R thxs a deduction was made of Rupees 20,000, the supposed value of store to be furnished by the

i i Vv’*""' . ?‘ excavatlon, but as no part of this sum has yet been reahzed 1t cannot now be taLen 1nto account .
?_ a‘i-"-::‘ » when comparmo the actual with the estlmated cost , - e -t .
- - , ’ 4. The'edditional sum now apphed for to complete the work ig Rupees 3 05 830 mcluamg
| R § Rupees 8,000 for the repair of a breach in the 6th.mile and]Rupees 95,692-8-0 for revetments,
: A " peither of which formed a part of the orwmal Estimate.- Deducting these, there remains a sum of
"o " ::. Rupees 2,02,138, which represants the additional cost of excavation'and embankments on the L

o Ist Sectlon, showing an excess in these items of 48 per cent. on the original Estimate, * *

’ i il s ..q, “ ~_ .5, Tn paragraphs 3, 4and 5 of lus letter No. 2 23, dated Sth I'ebruary, the Chief Enomeer
R accounts for this excess :-——Fn’st bya deduction of one-fifth in quantity baving been made in’

) :,, N _the ongma\ Estimate on the supposition that -the earth,in bank would occupy much’ more -

. = "‘ ' space “than it did in pit, which expectation, for the reagons stated was not realized. - Second, owmg

. ~. " to greater breadth and slopes than were anticipated having to be given in the banks on account -
. .7 - of the nature of the soil. Third, owing to rock having been found wbere earth whxch would have .
- . " been avaﬂable for embankment was counted om, < - : I
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6. If proper care be taken to consolxdate the earth in the formatron of a bank the sorl wrll, a
- So large a deducuon as was :

T believe, occupy nearly as much space in the bank as in the pit. - ‘
" made from the Estimate (one-ﬁft.h) for expegsmn was not therefore admremble. el e

7. The slopes allowed were doubtless too s
stand at that angle and addltlonal soil had to be use

. But these reasons will not fully account for the large excess whic

. work is  completed. - The total quantity of embankment (including gravel and earth excavauon)

in the original Esuma.te was 14,49,680 cubi¢ yards

“to bein a'great measure due to the insufficiency of the gection onnmally allowed. . A compari. -

aon of the original-average sections with the revised ones will, I think, prove this to be so.

L

~ ments oceur i— .. - s

S ’;"l . : Orlomal Secuon.‘ Revrsed Sectron ; .
* Cubie )'ards in embankment . - - 13,24, 113 o 0 341 T
" Section in square yards e eee - . s =y
Sl Height o e e 0 e e 00 16 feet., 9’ feet.
" o 10 : 12A .

C Breadth at top . wee . ere s eee

9 The quantity of rocky excavauon will fall short of tha.t allowed in tlre Esuma.te. Tlm

o quantmes being as follow :— S
. 8,49,671 :

_Original Estimate, cubic yards e
Rewsed d 0. do C  eee e 7,02,651
: .' s " Do ‘-"\f Dlﬁ'erence 147 020 -

" 10, Tbere ha.s been some e xcess in rates, ea.rtlr-work estunated on an average,
" Pice 2-6 per yard has cost Annas 2 Pice 56, and rocky excavation estimated at Annas & Pice 8'5

has cost Annas 4 Pice 87, but considering the difficult nature of the work the rates at which it e

has been done cannot be considered as otherwise than moderate.

- 11, In the accompanying drawing the ‘average sections which it is now mtended togiveto -

- " each mile of the bank where the canal isin “embankment and also the maximum section in each .
‘.o - mileare shown. The top of the bank is to be nowhere less than 6 feet above high water line, L
-+ and where the bank is hlgh or ex posed will have addmonal hewht given to it up to a hmrt of 3

feet more.

feet t6 18 feet in the high and exposed parts. -

13. These dimensions I consider to be sulﬁclent but think that the slopes on the water s1de o
stuld be longer, and I would give them an average of 2to 1. There will be an addition to the
Estimate on this account of 1,70, 483 cubic yards, whlch at Annas 2 Prce 6 per yard vull come - B

-to Rupees 26,638, .o -

14." Thereisa large jtem mcluded in the revrsed Estlma,te of Rupees 90,692-8 0 for rouuh

‘stone  revetment, for which no provision was onamally made. - As far as the interior bank is

concerned the quantity of this pitching is ample, but about 2,000 yards in length of the exterior
side of the bank principally in the 4th mile will r..quu-e to be similarly protected from the action
of the river in very hwh ﬁ'eshes, and I ha,ve added an item on the account of Rupees (6,000) six

‘ thousand.

*15. The average ra.te allowed for prtchmcr is only Annas 9 P'ce 3 per yard This, Judgma -
' from the dxﬂiculty of procuring stone in places and the steadily increasing cost of labor, is I think - -
likely to be exceeded before the work is finished, but as there is some probablhty ofa savmo in- '

o quantity Ishall not propose any increase to the Estimate on this account.”

..16. The banks of the Canal where they approach the Hindri Aqueduct will in addmon

", to this dry stone revetment require to have & facing of stone set in lime. Thisis necessary on
account of their great height, the depth of water and the quality of the sO1l there. It is neces- '

sary to add an 1tem of Rupees 15, 500 to the Estxmate on thrs account

4 . - . - - . ‘ . - ° -
- . . - . A T LT
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teep, 11 base to 1 hewht. The earth could not“ ‘
d to make them up where they slrpped - g o
h there will be. whenthe - "

The "quantity in the revised Estimate is -
the difference bemv 8,44, 966 cubic yards. This laroe excess would seem '_‘

The =
results are as follow in the 13th mrle (4tl1 to 16th and part of 18th) where the prmcrpa.l embank- -
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A

17 In the revised Esimate an allowance of Rupees 5 per cent. on]y. L made N

, minor supermtendence and sundries, but as I have reason to know that the expenditure on this’
is

account has hitherto consrderably exceeded that rate I have allowed Rupees 7 per cent
18 The Estimate No, 45 thh the a.bove notrced addltmns will then be :— .

Addmonal cost of three first mrles Cee . ' 528;59 ?) ;
. Do. up to 18thmile ... . ... ... 1,33:115 1 ;
‘Repair of breachin theGthmile .. .. ° 8000 0 0
Revetting interior banks - vea aes e 95'716 8 0
_- Additional earthwork for increase of slopes e 26’638 0 0
) Revetmenton river side . ... - ... e 6,000 00
~ Rubble in lime ‘revetment to banks in upper o t
-approach fo Aqueduc: crel ees e - 15500 0 o
: s ' ; Total
E . 7& per cent for supermtendence and sundmes : 3’3;95,:28?] 1?‘,’ ”1
‘ Grand total of supplemental Est:mate No 45 S '
asrevised - - 364917 0 O

19 The original Estimate bem as abov b
will be 91 per cent. on that sum. 5 ° o Rupees #,00,509-11-10 the excess °f cost

20. Ia paragraph 1 of hisletter No. 22, Colonel Cotton says that the first Esuma.e, No 45,

~.sho
ws the work done and expenditure alrea,dy incurred on each mile, but the Estimate gives no

:r;forme;tron whatever on this point. I have ascertsined otherwise .however that about 2,50,000
earthwork and excavation, remain to be done, besides the additional Rupees 1,70,471

. added by me to the Estimate, and it will take some six months with the woerg party they now

hare on this part of the line to finish this._ :
2dl Of the dry stone pitching about on°-seventh of the whole quantity allowed in the
revised Estimate, without my addition, is completed, and as this work goes on very slowly it

.- will be a long time, I fear, before it is completed, and until it is so the banks cannot be
pronounced to be quite safe. It s therefor a matter requrrmrr the rmmedrate and serious atten~

tion of the Company’s Officers. ‘ i o
22, T shall next notice the 2nd Estimate, No. 46 which isa supplemental one (amountmv

. to Rupees 31,860) for the completion of the masonry works on the st Section.

23 The amount orrgmally sanctioned for these works (vide Estimate No. I1I, above ngeu)
was Rupees 55,799-7-0, to which addipg for sun-

) : . Tom - . 3. A. P,
- &,Sf,a;oﬂ;sﬁn mile 1 and 3.. .. 12,317 15 ¢ Gries Rupees 3,690-13-0 gives a total of Rupees
|  Calingala e 22011 9 59490.4.0,
N T s O - on which the supplemental sum
» : » g°'= - =, glsg 1:15 63 now asked for would be an increase of about
no & Dol I . §::g; 1} g; 80 per cent. DBat theincreased expenditure has
: 7 Do I » . 1986 6 8 really all occurred on a8 smaller number’ of
. . . (L] oo l - i 1 1 1 i
; gcuﬁ‘:ﬁ - R 4,301 fls g . works, vide list in margin,* and is therefore
I} os » V
n 9Cdwen . L e 1w 11.‘,,) o. about 80 per cent on the amount of the orrgr-
: A 9 pal Estimate.
. . 39,122 0 6 '
. Addeniries 2,624 0 0 | 24. The Clnef Engmeer in paraoraphS :
R TR m—o-; of his letter says, with reference to the excess on . -
————these works, that the extra work is chiefly for

-f
oundations and aprons found necessary where the groued :was opened.

25. |
ot a‘so sal’; his explanation does not, in my opinion, satisfactorily account for so great an excess,
in my first report, all these works have been so completely changed and buile rc:

- eatirely different from the original plans that no satisfactory explanation of the excess can be

given uatil pl
dome. plans of the works as actually built have been furmshed whxch has not’ yet been

. - - v R o . W
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25. |
ot a‘so sal’; his explanation does not, in my opinion, satisfactorily account for so great an excess,
in my first report, all these works have been so completely changed and buile rc:

- eatirely different from the original plans that no satisfactory explanation of the excess can be

given uatil pl
dome. plans of the works as actually built have been furmshed whxch has not’ yet been

. - - v R o . W

L. PYBIINER TR I WY Y & e i LT s . o




< i N - » g _—l N t v
o "E ‘ o . RPN
) % ‘ 1 , * - , 3' ) — FAT »
"; - -v ‘ H o " * ,. - - x- . N
. S \‘ ; . , \\q A
‘ AN ASARAR A w—uwww ~~~~~~~~~~~~ ‘-"AM‘-~--‘M . " : s L : V - \‘_‘ \ ‘!t ’ . t‘ a - .t »
I’roceedmrrs oftke Madras G overnment, Publzc "’orks Department, . " | P ST a bl S \ TR \\‘\Q > ;é
oo, B SO
‘ . i i i for the followin 1 ‘ ] RN ' S 77 B
' : . 26. TFinally the sanction of Govemment is now required for iae ollowing Supp emental 2 B TR : K R R
¥ Estimates :— ' RS. . T ; i : T S o e "% b
! . o s N : e ’ e T P 2% S X 8. s S -
‘ No. 45, for completicn of first hkmﬂes of canal.... ' 8,64, 917 S LT S R s - IR NS ANk t‘_\!k STCRRR Shaia TE
4 - ' "+ No. 46, for completmn ol'masonry works on do.... ...' 31 860 B : A : o E . T
i ’ K ' Makmg a total of 3 96,7717 - .. . ! ,
b -~ Three lacs ninety-six thousand seven h\mdrea and seventy-seven whlch represents the total . : o =
l - _ .additional outlay required on this part “of the work, - the orlo'ma\ Estimate for which was  ," : T .
1 Rupees 4,60, 000 being an increase on t.hat sum of £6 per cent o s N MZ /é%a . \
» \ = . T . ) ~ 8 ,
: ‘ No. 375. : ORDER 'rm-:m:on 15th Apnl 1864, No. 1,074, o S HERSAREE e “ Q\b‘h o o .
}. 1. With the foregoing letter, the Consuliing Engineer Irrigation and Canal Company sub- ' : I S e oo X .« s DN “"g - \ e ':na "a P ‘1
: mits & supplemental Estimate No. 45, for the: construction of the first . Section, 18 miles, of L o EUE '\ \\\ . ‘.--,’ Aﬂ?e / |
-7 the main Canal, amounting to Rupees 3,61,917; and an addmona\ Estimate,’ No. 46 of 'f » ) . R e \ \’ NG P‘@

Rupees 31, 860 for minor masonry works on the same Section..

B ‘The original sancuon for the former work was, inclusive of minot superintendence and \ b , ' R s e ‘.\"'\‘ 2 -\\wf -..“. ;.\i > M
- N . . LT ] ~ e A
: o : sundries, Rupees 400,510, and for the latter, Rupees 59,490, - : oo . o W /g "’

Estimate ‘So. 111, sanctioneed in Procedmgs
L Estim e eroment Ko, 1,016, a1t OF together'Rnpees 4,60,000. " The present application I ralses -
~ May 1861 ) the aggregate amount to Rupees 8, 56 877 bemg an mcrease :

. ~ ’ ' -+ of % per cent.
: - 3. The addxtlonal charge on account of excava.tion and embankment is g\ven, by the Com-
any’s Officers, at Rupees 2,02,138. “The reasons assigned for this excess are stated in para-
graph % of Major General Ludlow’s letter, and the Government concurs with bim in the opinion
~ expressed in paraoraph 8, that they do not suﬁicxendy account for the extra cost. -
- 4. The Consulting - Engineer " considers it mnecessary, however, that & further sum of
Rupees 26, 638 should be allowed for addlt\onal eatthwmk to increase the interior slope of the
- embankment, and that besides the new item of Rupees 95,602-8-0 for the inner revetments an
outlay of Rupees 6,000 will have to be incurred fn prov1d1ncr similarly, for the protecuon of the
- extenor portion of the bank expoeed to the action of the river in high freshes; and another of
. _Rupees 1._5,500 for facing the revetment with stone set” in lime in the upper approach to the ' , !
A Hindri Aqueduct. - -He also raises the rate for ‘minor supermtendence and sundries from 3 to 7% i ‘ P
per cent., making, with Rupees 8,000 for the repair of & breach in the 6th mile, the aggregate
supplemental suxt required for excavahon an_& embankment Rupees 3,64,917, or 91 per centey . .,
cn the original sanction of Rupees 4,00,510. . ; :
o 5. TFor the completion of the minor masor:ry works on 1 the section, ‘an increase eqmvalent :
.., . o nearly 50 per cent.. on the first sanction is asked for; but comparing the expenditre with
the original estimated cost of the particular works on which it has been incurred, the excess ' ' P S Vel
;s found to be about 80 per cent. - Ta this case, also, the Consulting Engineer considers—and the : : L LT kg o TN s A% ‘i N L "it\

Government thinks correctly——that the explanauon afforded does not sat\sfacton\y account, for - :‘. h o . oo
the excess. ' Major General Ludlow is of opinion that until the plans on which the works in % N T o ; : q\ %@ 7
9 " "‘ 'l '- i ‘., D l - &V ‘ k.‘“ H

queatmn have been actually built have been furnished, no satisfactory explanation can be given. '
- SN T 3 ‘*4\‘-" NAS® N ‘-\Q\” o\.\ » - N-‘\,_,‘ "\

- : 6.  The Governor in Council sanctions both Estimates ; and in 80 doing desires that Major
S T General Ludlow will specially address the Agent on the subject of paragraph 21 of! the letter
recorded at the head of these Ptoceedmge, and press the necessity for every exertion bemg made ! 7
to push forward the work of dry stone pitcbing in the first section. - N ; f , _ , ‘ . f\amw ' _‘/_. % PN o
» e (True Extract.) ‘ 25 B TR ™~ :%;u,- N M e e e ! .‘j(),;/)ﬁ ® T
. T PRI (Signed) CHARLES A. OER, Colonel R.I:., * Ay Y T JMW MV TR el Ry CXegran
S e T IR SecretarytoGovernment. B T Lt - ’ v W G R
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