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the very important work af the breach, At most a few hundied Rupees of compensation would
have been the only loss, and not only at the anicut itself, but ia the maimn canal, as will be pre-
sently noticed, the work would have got on much better in the absence of water.

5. I understood that the outlay on the breach would amount to about 40.000 Rupees.
Much of the expense was occasioned by the stone for the ring bund baving to be o’btained from
the revetment of the stop bank on the south side of the river, and carpied alone the crown of
the anicut to the breach. This stone was of small size, and a great deal was carr;d through the
breach, and the wonder 18 that the formation of the bund with such mater.al proved practicable,

6. The crown of the anicu$ has, throughout both branches, stood very much better than I

anticipated when reporting on it last year.
The damage has been very trifling indeed, and
) - . it i8 now in good order. )
7. 'The rock 1n rear of the gouth branch has, in parts, been a great deal worn by the over-
fsll. The worst parts were to the north of the breach, and there repairs have been executed and
the hollows at the foot of the body ‘wall have been filled with concrete, The Officiating Chief
Engineer considered that experience had shown that this material stood better than stone
masonry , I have ncver seen concrete under an overfall of more than about six feet, while 1n the
present case the amcut is more than double that height. At the same time it is undoubtedly
difficult to construct good masonry in such positions unless the rock be firt cut out, 8o as to
afford room and holding surface for large block masonry, and perhaps before inctirring the
expense of such work it will be well to try the eoncrete.  Should this fail it will be necessary
wherever the nature of the rock is such as to be incapable of standing the wear and tear, to con-
struct an apron of massive, picked, dressed stone in a bed cut out of the rock. ,

8. The body wall of the north branch was, in some places, damaged to a small extent by the
displacement of the stones at the off-sets on the rear face. The necessary repairs have been
executed, The rock in rear of this branch has in some places broken up into large masses, which
bave been moved a few feet by the water. The process by which this has been accomplished is
obsersable in many rivers. The softer parts of the solid mass are drilled out by the water, thése
holes at last approach to within a foot or so of each other, and this mtermediate neck of rock is
then fractured, and what was a continuous mass becomes divided into lumps varying in size from
1 or 1} cubic yards to a few cubic feet, and the force of the water then removes them from their
original position. Except at one spot, where this action has been going on near the foot of the
anicut wall, 1t will take a long while before the rock will have suffered to an extent to occasion
any immediate danger to the anicut itself, but in the meantime the action should be watched
carefully, and perhaps the detached rocks mizht be so arranged as to protect the foot of the

anicut, either by packing them there, or using thenrto dam up the waterand form a cushion
pool to receive the overfall.

Paragraph 6 of letter No, 40, 2nd July,

Paragraph 4 of letter Yo, 40, 2nd July

9. The north wing-wall of the north

branch is built on loose rubbl 4
up of the bed of the river has reduced the leakage very considerably, and 1t mayel')e 'l;l:letic?;:ltza

that the fieshes of another year will deposit sufficient silt to make it altogether water-tight
There was no water near it at the time of my visit, ® )

The Under-slaiccs, 10. The masonry of the under-sluices

, ] has stood very well, and is in good order. The
suuth vent has lost a couple of stones from the rear elge of the flooring, and that is the only
damageroccasioned by the freshes of the past season. The rock 1 reau'a
the sluice floor, is sufficiently hard to stand the wear without mjury '

which have been fitted to ten out of the twelve vents,

which is much below
The revolving shutters,

require re hanging, as they do not shut
properly, and work with dufficulty, The shutters themsclves are 1n exczllebnt order. The depth
of water on the upper sill was five feet.

* Tha head Sluice , 1. The shutters of the vents which have

L om . been fitted wuth gearing are reported to work
well, There 19 alargo bank of silt above the sluices, and absut one foot of deposit 1n tie canal,
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The side slope revetment below sluice on the left bauk has much of it been displaced.

12. This bank was complete prior to the
removal of its revetment to the anicut breach.
The stone will now have to be replaced

13. 1st fo 5th Mile —The embankments

are generally very nearly finished, and in many

parts quite complete. The patches of rock n the canal bed still remain. The bund of the

: small tank in the 4th wile is not quite up to full heizht at the upper end  The black soil, where
the canal 18 in cutting, and consequently unrevetted, has washed down a good deal

14. 6th Mile—The Yeddarfir tank which breached in July 1863 is in this ;mle. The

+  work here is not yet complete, and it has been much delayed by the presence of water in the

canal, Some parts of the revetment are not yet up to water level (aboutone foot above canal

*  ped), Parties were at work dressing the bank and packing revetment, Calingulah No. 1inthis

mmule was bieached to enable the water to be kept down to a safe level, but the length -of body
removed was so small as to be practically useless. This surplus work has no apron.

15. 'Ithto 10th Mile.—The canal in these miles is approaching completion. The Calin-
gulah No. 2 in the 8th mile is finished, and has a small dry stone apron, which may perhaps
stand, but would hardly do so were the calingulah to discharge much water. The revetment
in this part of the canal is being done at 8 Annas a cubic yard, a fair rate

Stop bank, south mde.

Main canal, 1st Section, 18t to 18th mile,

The Culvert No. 10is said to leak less than it did at fi-st, anl the pavinga 1d revetments
connected with it are complete,

In the 10th mile the making up of the baunks was in progress up to Cahngulg.h No. 3,
which was complete last year.

N 16, 11¢h, 12th, and 13/h Miles —1In the 11th mile the banks are nearly finished, the revet-
ment 1s still far from complete. The high banks in the 12th and 13th miles are finished, and 1n
good order. Much revetment still remains to be done, and in the tank in the 13th mile theie
are parts which are not yet up to the level of bed of canal, and it will be difficult to get on with
this work so long as water 18 being passed down. .

17. 14th, 15th, and 16th Miles.—In the 14th mile a good deal of revetment has been done,
and much remains to do, In the upper part of the 15th mile this work is behindhand, but below
{hat the canal works are complete, with the exception of 2 little earthwork above the revetment.
Calingulahs Nos 5 and 6 have been breached purposely, but to a very small extent only.

18. 17tk and 18th Miles.—~Some of the revetment in the 17th mile, which was built on a
very s eep slope, has fallen over, and a grod deal more 18 unsafe. It .wxlI be repacked on a pro-
per slope, and this will cost but hittle. The cutung at the end of this and the beginning of the
18ih mile is complete. The Kurnool sluice 1s a carefully finished work and answers well.

19. All that were required tobe built
were constructed last year, and have been 1n
use ever since, and most of them have carried a considerabls traffic, It is intended to raise them
wwo feet this year to allow of more water beinz pissed dowa, but as they have only two vents, or.

spans, of 12 feet each, T ddubt whether the water-way will suffice.
20. Two have been placed on this section

of the canal, but they have not yet been brought
into use. They are made of wood and are of the ordinary punt form, and will carry two band.es

without bullocks, or one cart with bullocks.
Revetmeats

Temporary Bridges.

Ferry Boats.

21, These would have made much more
progre:s but for the delay occasioned by bring-
ing the canal into use, I do not know wfmy the
. intention,” to build all the revetments to five feet
above bed of canal, before proceeding with the upper part of this work, was not carried out ; a8

+

@ Tettor No 40, 2nd July 1364, paragraph 27,
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it 1s, the sooner the water is stopped and the parts, which are below the level of water intended
to be admitted this year, are finished, the less the difficulty willbe, The anxiety to take water
down the canal led to 1ts admission before the works were ready, and although httle risk of

damage was incurred, the proceeding will add to the cost. The rates for revetment have been
revised, and due attention appeared to have been given to economy,

The revetments, where laid on unconsolidated earth, are in many parts displaced, and will

need re-packing, but on the whole the damage sustained from this cause 1s less than might have
been expected, and this may be due to a regular settlement over the whole slope.

Earth work, 22 But little remains to be done to the

banks. Where the canal 1s in cutting there is
agood deal to be done in the way of clearing and wideuing, especially just where 1t passes into

and out of tanks, and this should be done as soon as possible, as 1t may be inconvenient to dry
the canal when the lower sections come into use. The remoral of the rock, which has remained
untouched since last year, should also be attended to.

Irrigation Sluices 23. Several of these have been constructed

with their sills considerably above the level of
bed of canal, and to afford them a supply, temporary dams have been Placed across the channel,
and, in one case, water was bemng lifted at the Com pany’s expense, It s probable that the sills
were thus placed intentionally, with reference to the level of the lands to be watered, but at any

rate the permanent arrangements should be decided on, and nerther dams nor water hiting should
be allowed after this season. )

Leakage, 2%, Except in a few places where the

material of which the banks are composed 18
very porous, the leakage through the banks is not very great, but nearl

or less leakage through the sub-soil. Where the fo
affect=d, shingle baoks have been laid down which
the loss of water 1s the only evil, ag there are abund

25.  On the whole the condition of this ge
nearly eight months s satisfactory, and if an o
work on the low levels, it will be quite read
will be wanted this year. , an all, the water which

¥ all along there is more

rmer occurs and the toe of the reap slope wes
have stopped damage,

ant facilities for dramage,

etion of the canal aftep havin
pportunity be made for fipg),

In the latter case

g had water ia it for

Hindry Aqueduct, 2(:‘{. The arches of the Hindry aqueduct
) . had, prior to the 1nspection made last vear
een completed to two-thirds of thesr width, an yeon

d when the water wag assed .
that the part of the south abutment which was outside the arch showeg signs ‘:;": lltd
pressure of the water and earth 1n rear, and there being masons available i: o t)h x:

’ u

ble to construct the remaning third of the arches, and at the time of m

keyed,

ing to the
ght advisa-
Lot ¥ vist four arches had
and as the nort}

, had been completed before. 1 arch, under

, , only seve h
aqueduct over thesixty feet Width has beon enclosed by g oo ¢ 1% 10 bo fiushed, The

nclosed by a tem )
a part of the pormanent parzpet on the eay y porary wall on the west

. T

through the north abutment i now very small, Sol:nee f::”o:h: Zsrc::se “ShPlaStP:red. The leakege
leakage, but 1t was at the south abutmen! aat the great leakage occu::v dmzmls of consderable
:ﬁ:ut:; t;z:: :3urses o.f the masonr.? there were laid Without morty, :n;i t e 2ppear

g ¥ soil in rear found itg way through the masonry ; |’ 1€ Water passing
south arch, the spandnl or face wall, and through the wing-wall ly 8 large jets, Through the
and left on the face of the mason ¢ wligich ls A so
of the masonry. The plastening whi ' 'as be
and over the flooriog will no dou

be fund that the joints of the masonry, notwilhstanding tzxe e lieve also hat . will

amcunt of mortar removed
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gare better filled and more water-tight than was the-case before. Leakage through the

abutment itself will, 1t 1s expected, be obviated by the large mass of rammed earth which has
Ybeen placed there, but until another trial has been made 1t 1s not practicable to give an opinion
*as to whether recourse to asphalte will not be fuund necessary, though, 1f the parts which were
‘most leaky should be found to have been so far improved as to leak no more than many other
‘parts, where the masonry joints had been more carefully constructed, I think this expense may
be avoided. ‘ .

. "

Now that the arches are approaching completion, 1t would be as well to finish the aqueduct
.altogether, so that the accounts may be closed, as1t is not worth whi{e to leave the parapets only
incomplete  Opinions may differ as to whether 1t was altogether advisable, .at a time when {'unds
/were runnyg short, to turn the last third of the arches, but now that this has been doné the

‘comparatively small extent of other masounry should be completed. Lo

‘ 27.  Part of 18th male below the Aque-
; Main Canal, 18th to 32nd mile.

: Second Sectom, Naua Gun duct—The banks below the aqueduct were

constructed of black soil, and the surface goil was similar, but a. a depth of two or three feet below
the sucface there was a great bed of sand. Uhnfortunately, for constructing th'e banks, the googq
. so1l between them was removed, and on the admission of'water the leakage through the sub-soi1l was
found to be so great, as to endanger the masounry retal.nmg walls and th'e embankments behind
The water was stopped, and that already admitted qmck}y drqxned off, and the filling
them. The . in of the pits with good soil was then com-
menced. Two estimates* have been fiamed and
sanctioned for this work ¢ the first provided for
the filling 1n near the aqueduct and for some*
"d tance down the canal, and this part was almost finished when I saw it, the second continued tl:e '
Nin further down, and also added somewhat to the thickness of the new stratum of non-porous
pfilling du:hil: work };ad just been commenced I am of opinion that the measures adopted were
,ss;nl,;‘:st that were available ; that on the next admission of water a great change from the former
. :;:satisfacto"y state of affairs may be anticipated, and that should 1t be found tl'mt the leakage is
£ gtall too considerable to make it prudent to leave it to be stopped by deposits from canal vv.a{':er,r
the best course will be to crease the thickness of the rammed earth. Tl_le masonry retaining ',
walls are complete and in good order, as are also the revetments 1n continuation ok: these, ang the
ks are finshed with the exception of a little top levelling and the dressing of the rear
. earthwor All the earth required 1s upon them. It was expected that, in a fortnight after the 23rd
: ;’1[:}1?;81., the canal at this point would be ready for another trial, and the Ofﬁcidtir.:g Chief Engi-
" neer promised to report the result, which will be at once communicated for the information of
: .

] ; t, No 245,
0, Proceedings Madras Governmeut,
5@ Ropees 3100, B Gk Janaary 1865 ]
8,476 Do, do. No 616, dated 6th March 1863
"
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93. 19th Mile.—Canal is fimished up to the commensement of the cntting above the Gooty

* road biidge, and the cutting was being cleared out The bridge with its approaches has been

“finished, and the loop drive 1n connection with

the Kuallir road has been completed, 4nd
Pioceodings Madres Govt No. 1 ,]540, dated ?7&11 May 186% o 1n use. ' - : )

’ Loop dirye

&
- 1
/ +

To Calingulah No. 10 a'weﬂ-pucked apron has been added with a retaining wall. A floor

1so bas been constructed n rear of the two-sluice ven!s of the calingulah. Some looso rubble
+ also has

B
¢
|
i

| spot

\ mads without delay ) w0

beyondme this ¢calinoulah and from Calinguluh No. 11 at the beginning of the next mle the

surplus W

- N

s

! e 1s being cleared out, some of the rock is Yery hard
; W rt of the cutting 1n this mule be4 ! ) h k
o The lower pa 2 | hard

«and 13 being blasted

The revetment and bank of tho rest of this mile are comPl?}e' ‘ IR

b}

2\

v
t

-t

-«

b

these aptons will probably be required, and there is an abundance of this material on the -

rer is to be carried by one channel, and the arrangements for effecting this are to be . -
ate . . e E .
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29. 20tk Mile —To Calingulah No, 11

an apron similar to that at No 10 has been added.
A new 1rnig

ation sluice has been constructed,

The heavy cntting in this mile
other parts aie nearly out, but the g
hard rock, and there only one-third of the full width has been excavated do
and the other two-thirds are in various stages of progress, and much re
character of the rock varies greatl

Y. The hardest descript:
and contaming veins and dykes of quartz

much quartz. There are Rumerous shales, so
into small rhomboidal crystalline fragmentg,
of hard rock from ove to 2} feet thick, whi

W0 to the proper level,
mains to be doge. The

on 1s a basalt, resembling whinstone,
Another hard stone is g ¢o

nglomerate, containing
me of which are b

* Paragraph 31, The work 15 still 1p

tractor referred to ;5 m
The blasting, however, 1 managed by the Company, though the cost s defr

He 15 losing by the work, T am told, and 1t would seem that he ching
hopes for an increase of the rate It cannot be 5 matter

unremunerative, for the work has b
gement, and no fair rate could possibl
in blocks of one to four tons,

the hands of the con-
¥ Teport* of last year.
ayed by the contractor,
s to 1t only because he

y have left a profit
and these are then reduce
crow-bars, until the pieces become small enough to be
The additional expense thus occasioned hag been v
travellers, and perhaps of a tramway also, the work could have been
expeditious, and economical manner, If the Company ultimately reym
would seem more than possible, they will lose 5 large amount of Money,
think, 1 any way called upon to pay, seeing that after the difficultzes
experienced, and the contractor had found himself unequal to the tagk 0
option of throwing up thf’ contract was aflorded him, and he dechinag ¢
opportunity of cancelling his engagement. Tlrne shingling has been fims
1,700 yards, aud below that the revetment is up to full height, ang
temporary bridge has been constructed at the lower end of the Cutting,

d by re-blasting
carried up out of
ery great, and by 5 jud

» OF with hammerg and

the cutting by cooliecs
icious use ¢
done in 4

satisfactory,
burse the ¢

ontractor, ag
which they are not, I

of the work haq been
f overcoming them, the
0 avail himself of the
hed up to the sluice at
the canal complete, A

Zorapore Bridge., 30,
Proceedings Madras Govt No 1,640, dated 27th May 1864

bwlt at a favorable site, at
the cutting. It has not yet been commenced. but the

31, 21st Mile.~The banks and revetment
found to leak a great deal was being uncovered, with the intention of plaster
surf;ce, but as the culvert will not, now that the
of crossings, be of necessity nsed as a passage, and
great mass of earthwork, with perhaps doubtful resy

he removal of g
1t might be left alone, and I agreed with him,

Its, the iat i i i
» the Officiating ChlefEngmeer considered

12, to which the wall
tina very satisfactory

y 2nd 2onge.
oth above and bejqw,
lngulay g wai] which,
n embaukment, and 1

52. 22nd Mile —This mile ig complete ncluding Calingula}, No.
referred to in paragraph 84 of last year's report has been added, byt
manner., The site 15 a reck, the surf
quentiy the water has an 1nclmagon to run along the rear
The wall wall stop the discharge in the latter direction only.

including a part in the 23rd mile; 18 2,000 feet long. takes th
complete,

of the banks b
Below 1}, ca
e place of

» T T
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33. 23rd Mile —Below the wall just referred to, the revetment has been completed up to
5 - ter mile, and the banks need only a hittle trimming and levell!ng The night or
: the thre:q:]::'s hkewi;e, with its revetment, nearly finished up to the same point. Beyond t: is
; contom:h aK drabagh aqueduct, and below that to the end of the mule, which is 100 yards furt el:
P e deal ;f earthwork remains to be done, and the heavy revetments have yet to be com}
H dovwn, agrzatl 95: distance above the aqueduct the soil is a porons lime kunkur, and though
; meneed. nd inches of the surface soil, are of better material, a great deal of leakage
the ba;ks, :;?pZtiedw;:fie:s but not through the banks, This will, however, only occasion loss
+ rpust oe an >
. of water.

d the admission of water will
3 ueduct will be very lofty, an
. e near the ac"l‘h are to bave interior slopes at two to one, and exterior
1 require to be carefully managed. ey
on-and-wbalf to one 34. The condition of this work has already
been reported upon 10 transmitting a revised
supplemental estimate for the additional woirks
but-
The rammed earth backing to the upper a
der 1ts stability possible,

: doemed Decessmy tqodt:;blee progress, the rest of the additional work was not comme;lncidl. (lllo?;r;e::
oethe foonas cone arches wu:bemg laid. The main wing-walls are much toods or ;) :hké]y
? for}:hekﬁoormg ove:rly a.nd the masonry of the side walls of the duct is not .f a descriptio
: embankments properly,
o Watelf‘l-tl]g;;:l The wall at end of right contour bank, with its 1rrigation sluice and some

35, 24th Mile — -}

‘ finished .

s etmen': lsk znsmle) for a length of 500 yards nearly up to the first r:)vu:}e 1s fully fimished and

T ank (a1 o4 ne,

t: }:13 to the re:t of the bank a good d:al more work 1s required to be do
revetbed ;

Kadrabagh Aqueduct,

Letter No 230, dated 2ith March 1865

AR X

o e avverr sy

el y g feet ofCOpmg. t 18

] lle Wa,u :00 aIdS n lell th across the ravineis ﬁnlbhed, Bll bllt a iew ' l

S I d , then t]lle a.ll b; Placl blnk Of Shmo}\. in rear for ;)ne'thl d the l 1=h 7Y

N [“te"de to Sbl’ena' w llg 3 aie (2 l - r el t
an b stope Ot abO -, - o one I ¢ Wan h w l b t

-

)

thwork below the wall to end of mile rather behind-hand. The shingling, except
The eaithwork be : : { ‘
for 100 or 150 yards near the wall, is nearly finished

’ 25th Mile.—~Calingulah No. 13 fimshed, The six sluice-vents will want some apron,
36, 25th Mile.~ g sl ‘
"as the groand, though rocky, 1s not hard enough to stand wear

rly finished., :
The earthworks are seven-eigths done, and the revetment nearly

3: . 261}& AIZlG.—The llppel' part Of thls mlle, as fdt as the ﬁtst Va”ey, 18 I1n much the samre
y T i i d »
bate as laSt ca and a ;!l'eat deal Of cIearl“g and bankl"g baS tO be one
8 2 ’

: Y d earth with dry rubble
w section, 7. ¢, a core of ramme
Across the .valle.y > walll of ':“;; rtlslma in was behind-hand, and 1t will not be water-tight
retaining walls, is being built, g The o
hrough 1t as readily as through a sieve. It
i that water would pass t g '

. sol 1.s sol f‘:llhi s‘::;i[ni: t(:“(:,seg;mnamore than the old section of masonry  The :1m_estone fore:;::)dbi:
s wid hz nas a cubie yard,nthe estimate allowing 8 Annas or‘lly. The filhng Waslepr o

_ costs 12 tr:]he rate of three yards the Rupee, but this is found insufficient, as the. smd 18 broug

‘ b}‘: done fourth of a mile and there is no water near. This wall 1s about one-third done. .
about one-

ich was done at three yards the Rupee, but
; Below the wall here is‘foml;::zag:g (;l;vflizlzzz;:flfcirst, and this rate does notpay. A short
‘ the siane 1 no e eail {JOV been a masonry wall 800 feet in length, of this 40? feet have' been
istance pelew therehwas . i:dir the new section with earthen core has been substituted This was
bultand, whes ofl; ;rim‘lr dx’ﬁncult matter to wake a good junction, and the appearance also
a mml{? fo:n;tf::’:torye Prol’;ably the only safe plan will be to carry on the masonry wall double
“will not bes .

ection as that of
dually diverging, at the same time increasing 1ts batter, untl the same s -
and gradually diverging,
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the dry rubble walls 1s reached, there will then be room for 2 proper core. This wall 1s 40 feet
#* 6} feet top width plus heght of wall into five inches, bigh a.t'the pullah ; 1t looks very weak, and 1ts
befng 4 1nches pet foot batter 1 frout and 1 mnch per dimensions® are much below those usually

foot m vear allowed. Some 8ol has been thrown behind
it, and 1t 1s undoubtedly advisable to continue this backing all across the low ground,

P

- The next wall1s fimshed ; 1t 1s of moderate height, and joins on to a low hill at the lower
end. Beyond the hill there are a few hundred yards of embankwent, which have béen care-
fully revetted, and the mile ends with a masonry wall across the valley, 52 feet high at the
ravine, and, hike the other walls, constructed with a rubble and sand core. It 1s 600 feet loog,
and has cost something over 30,000 Rupees. It 18 very nearly finished, and will want backing ;
the masonry 1s good, but the section is weak.

A good deal of excavation remains to be done to complete the canal across the spurs,
but only a hittle work will be required to pass down a stream’30 fect wide, and 2 feet deep,
and that is to be provided for first.

88. 27tk Mile —Down to the deep vailey the bank and revetment are well advanced, but
the cutting is far from complete. The abaa-
doned bank is bemng run down by railway to
the deep valley, and the embankment there is being partially made up also from pits, and is about
two-thirds done. It will be finished in two or two and-a-half months, Cost of earth biought by
rail 13 4 Annas a culue yard  The pat soil is more than half small stone,

Vide paragraph 40 of last year's report

Some cut:ing at the spurs 1 required to complete canal.

89, 28th Mile.~The long wall in this mile 1s 10 much the same state as last year, except
that, at the upper end, a short length on an 1mproved section has been added, It requires to be
backed with soil.  The short masonry wall further down 18 six feet above bed, and a length of

% Earth core aad dry stone walls the new section} has just been commenced.

1t will be better to cont

| nue the masonry wall
with however the improved section alopted at the beginning of this mile, ! ’

Beyond this to the eud of the mile the core section wall i3 cont

muous, and is about half
done.

In this mile: thete are only a few yaids of ordinary embankment.

40. 39tk Mile —For the first 300 yards the core section wa
one-third done, and the greatest height will by 28 feet.

. is about})alf done, and below that, down to Calingulah No, 14, the bank is very nearly £
with revetment. The calingulah is in the sama state as last year, stone foryth:a‘;lzlcemvs;fg

under preparation. Thence to the end of the mile the hich
’ gh banks are
the revetments also aie not far short of full height. YEly nearly ﬁmShed’ and

11 18 continged 3 16 is about

41, 80tk Mule.~TIn the first quarter mile the bank and.r '
evetment y
Thence ta half mile, bavk three-fourths done, and will be shingled, Na::ﬂv*i‘l’ylvne:rlj finished.
mile will be a combination of cutting, and sing y tdet}r“tf of the
nd Lhis part 1s

gle’wall wuh a thin bank
three-fourths done. The last few yards are formed with g bémL kh ?s "::;';;; complet d
mplete, an

bie
will be shingled, » whie

42. 3lst Mule.~The mile commences with a length of 260
which is about seven-eighths done, After that 1he smrrI: wall ~has,
year, and has to be backed. 'Thence to the end of th:mxle the ban
ming, and the revetments, all but 209 yards near the lower end
high and their interior slopes are two to one

© 43, 32nd Mide~A lutle timming and levelling
Revetments complete. There are one or two small goa
1s at the spot where Calingulah No. 15 was to have be

yaiuds of core section wall,

» are fimished.

are alone required 1o comp'e
Ps, which have beep
en built,

te this mile.
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Thence the cutting across the spur

e

F QOSSR

not been touched since last
ks complete except trim-
These banks are

Y

purposely left, one
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General state of the 2ud Section 44 The amount of work donein this sec-
tion during the past nine months, is very satis-
factory, and while there is much to do to render the canal complete, there will be no difficulty
in getting the section ready to pass down a moderate supply by the end of June. The state of
the Kadrabagh aqueduct is, however, far from satisfsctory, and until this work has been found
¢apuble on trial, and the embankments connected with 1t have settled, 1t must be doubtful
how soon 1t will be possible to tahe down & continuous supply. The great walls of this section
have also yet to be tried: that they will leak considerably can hardly be doubted, and their
stability 1s perhaps rather to be hoped for than to be confidently expected. The scouring sluices
which it was at one time intended to place in these walls, have been omitted, and this is perhaps
an advantage, -
" As mentioned in last year’sA repors the soil throughout this section is unfavorable for water-
tight embankments. ’
Distebbion. Nothing has as yet been done towards the
construction or laying out of trrigation channels»
the irrigation however will be very limited, and the land between the canal and the river being
but a narrow strip, the arrangements will be very simple.

1

Railings or parapets to walls. * 45. No provision hasas yet been made

" for railings or parapets for the great walls in '
this section, butsome protection of this sort appears to me to be indispensable, and if catile are
to be used 1n towing, there 1s not room for anything but a ralling. A drop of 30 to 50 feet is not
a pleasant contingency, and it is one that should be gnarded against ‘before the line of the
embankment becomes, as it soon will become, & thoroughfare. I may add that the long calin-

. gulah towing-paths stand in need of a stmilar protection, though their elevation is far less.

3cd Section of Matn Canal. 46. 33rd Mile.~The banks and revet-

33rd to 4314 miles ment are very mearly complete throughout,

The Sultanpore crossing-culvert wants plaster

and puddling over the crown, and the walls and contour \banks at the south end are incomplete ;

the former were commenced of an insufficient thickness, and two feet are about to be added. The
main bank over north end of culvert bas to be made up. o

47. 34th Mile.—Calingulah No. 16 is complete except coping, and a one vent sluice at east
end. There 1s no apron; one will be necessary. The earthwork of the banl;s has been all
thrown up, and has to be frimmed and sectioned. The absence of sections for the guidance of the
work-people has led to work much in excess in several places. Some shingling has been done.
Calingulah No. 17 was complete last year. It hasno apron, and perhaps one might be dlSiJEnsed
with by raising the body wall a few inches, as it struck me that all surplus water might be
discharged at No. 16 Calingulah. r ‘

48. 385th Mie.~(About three miles), The cutting at the commencement is very nearly
finished. The banks below, down to end of next cutting, are very nearly finished and revetted,
The cutting is about half done, the rate is 4 Annas a cubic yard for hme kunkur, which is the
goil met with all along here  Thenth-ere is along cutting about 3} feet in depth, which is nearly
finished, and the bank across the small valley beyond is complete and revetted. Beyond this there
will be a cutting, through side-long ground, nine feet deep at upper edge, and this is’hardly com-
menced. The narrow cat through this will have to be pushed on, if water is to be passed down
in June or July. Below this, down to the Ullur aqueduct, the bank is very nearly complete, and
much of it revetted, but there is a short length where it is only half done. The rate for revete
ment here is 2 Aunas for the bottom yard, and 1 Auna additional for each successive yard, and
this is very cheap. g N ‘ cot

Below the aqueduct only a very hitile earth work has been done since last year, and this

. part is therefore still barely commenced. The last 150 yards up to Calingulah No. 18 will be

core section wall, and this is half fimshed. Calingulah stil wants a coping to complete. No
apron has been yet given. ' , .
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Allue Aqueduet 49  This aqueduct bas its arches turned,

and the spandiils and wings partly built.  The

materials used are dark hmestone for the arch faces and cut waters, and a lighter variety for the
rest of the work, both these siones make excellent masonry. The arches and especially the
thirds last turned are by nomeansas carefully built as they should have been : 1irregularities and
open juints are far {00 numerous, and even the faces are not true, and 1t will not be suiprising
* Not provided for 1 the estimate, so far as I cau judge fiom shou\d‘ woik so comstructed leak. A large
the p lan quantity* of tough kunkur has to be excavated
. above and below the aqueduct, which at pre-
sent stands 1n a rectangular pat, aud the road approaches will necessitate much excavation The
circumstances of the place rendered such a work quite unnecessary, and many thousands of

Rupees mght have been saved, but for the Chief Engineer’s objection to bridges.

50. 86th and 37th Miles —In the foimer neatly all the revetment, which was incomplete
last year, has been finshed, and some earthwork has been done, but the bauk 1s not yet quite
complete, The cutting at the end of the mile is very nearly finished. In the 37th mule a
little more earthwoikis still required, and some small amount of revetment, The nngation
sluice for which a gap was left1s not yet built.

51. 88th Mile.—~Up to the wall, banking and resetment nearly finished Wall complete
except at upper end, where a gap for a passage has been left ; most of the earthwork backing
thrown up. Bank below this up to double wall very nearly finished  The double wall1s now
15 feet high, 1t will be 17 feet. To the end of the mile revetment finished, and only a few cubic
yards of earthwork remain to be done. The irngation sluiee here has not been commenced, and
the gap for it remains unclosed.

52 89th Mile.~Down to Calingulaly No, 19, bank finished all but a Little dressing, and revet-

" Tarograph 50 of st yestsspor ment complete. The average rate for this

\ latter has been 4 Annas, and much of 1t 1s very

good. Calingulah 1n the same state as last year, Bank and revetmenbt below calingulgh
complete, down to the cutting near the end of the mile ; rate forievetment 6 Annas a cubie yard.
A great deal of the cutting has been done, and on the whole it has turned out to be easier work
than was expected, but at the lower part the surface 1s composed of hard limestone and conolo-
meinte vock which, though in detached pieces, ys difficult to get out, and asthe rate alloi:ved
for the cutiing, 4 Annas a cubic yard, 1 too low for this work, 1t would be bebter to raise it to
G o1 7 Annas for the 10ck, which will probably be found to extend to a small depth only, and
afterwards to fix another rate for the sub-so1l, when its nature has been ascertained, The s,luxce
in the wall 1mwedialely below the cutting has not yet been bmit

oy : the wall 15 nearly up to full

§3. 40th Myle —Thue wall 1a continuation of that in the preceding mile ;
ed, and part of it 15 being coped. Thence to the double masorry wall,
earthwork has been done, and the revetment has made some progiess
fimshed, and 1t looks far from safe It might have been left out with advantage, For 150 yard
below wall, the earth work is t wo-thirds done, revetment not commniey,ced. T;e. n or 100 yards
bank heie isa good deal out of ine  Thence down to the entune at Malay£la lrl!lerltoeljf thg
revetment are approaching completion,  The cutting 18 much bebm«;—hand antl t e banks an
Thenco down to scoming sluice the woiks are 1 much the cme st;.te : ll 1s tough worh.
sluice 18 1n p1ograss , the entrance and exit tunnels are complete, and the vencts ast {ear. The
level of covering stones. The cut stones for the shutter graoves are very fi . TM )P t)o the
thus to theend of the mile the banks and revetments are complete ¥ line Llocks, DBelow

54. 41sf and 42nd Miles.~The banks and revetments of b(;th'
part, fimshed, and the remainder are approaching completion,
the 41st mile, The pioposed scouring sluice near Madigutla i
2nd this 13 an improvement.  Calingulah No. 20 at the end of ¢,

s very neaily finish-
the main mass of
The wallis very nearly

One gapremains to be filled 1 10

1
¢ miie was complete last year
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55 43rd Mile —The cutting at the npper end of the mile 13 almost finished, the bank
below this was complete last year. The wr.gaton sluice, for which a gap has been
left a lattle below the middle of the mule, has not yet been commenced. Some little making
vp of the banks in this mile is required where the settlements have been considerable,
The junction with the Nagatore tank has not y¢i been completed. ’ ‘

General state of the 3rd Section. 56.  If attention be paid to the few parts

bl

which are rather be*+ 7 -4 this section

should be ready to pass water down by the 1st Juiy
Several nngation sluices have yet to be bmlt, they are small works and could be finished in
a few weeks Nothing has yet been done to the distribution channels. There aie some seven
or eight thousand acres of land asailable for wngation probably, under thus section of the main
canal, butin the absence of 1rrigation channels bub a «mall part of the areais likely to be watered
this season, and 1t 15 to be regretted therefore that arrangewments have not been made for laying
out and pushing forward these works. The Ryots cannot wait unt:} the close of the scason before
determining what the crops of the year are to be, and if they were to turn diy lands into paddy
ficlds this year, the charnels ought to have been ready by the end of March at latest, so as to give

them an opportumty of ascertaining what the arrangements would Le.
. 57. The above three sactiors form the

Additional fands will be requred for the Mindry Division Hm'hy Division. The Txecutise Engmeer at
present in charge hasnot, as yet, had ume to compare the work 1n all the miles with the balance
of the sanctioned estimates available for 1ts completien, but he considers that to finish the Division
altogether, according to the aniangements which have been sanctioned, an additional supplemental

grant of between two and three Jacs will be needed. ’
o3, #ith Mile —The gap left for an -

] gation sluice has been partially closed, but the
sluice has not yet been bwlt. Up to the end of the Nigatore tank bund, the work is1n much
the sare state ag last year, but it has recently been recommenced. Below this, to sluice at 39
chang, banks complete, and patches of revetment done. 1he sluice has been bult of good stone.
Distribution channel 13 being laid out.  Thence to ead of mile, banks complete and revetted.

59, 45th Mde.—As far as the Nagatore bridge, the banks are nearly complete, and revetted ‘
as far as intended and required, and the earthwork of the ¢ntire mile is approaching completion,
Approaches of bridge nearly finished ; the pits have been cut to a depth of neaily three yards on
ground 1equired for the slopes of the approaches, and thcse latter will have either to be carried
down into the pits, or retaining walls must be built. .

60 46tk Mile —An eight feet culverl has bcen completed at six chains, It was intended
to be a crossing, but 1ts floor 13 about 13 feet below the level of the country, a large cutlay would
be required for appioackes, and the head way 1s insufficient. The masonry of the arches is very
remat kable. . .

The canal 1n this mile 13 very nearly fintshed , a hittle rock clearing rewmains to be done.
Some revetmenst has been built with stone out of the cutting.

¢1. 47tk Mile —Calingulah No, 1 has some very caiefully packed rubble apron partly done
Cost 5 Rupees a cubie ymd. The sluice apron well buwlt, and 1f carried out to the end of the
wings with packed rubble, 1t will do very well Calingulah otherwise complete , canal down‘to
this neaily finiched, below that incomplete. At 59 chains a gap lias been left for a road; bank
here will be 20 feet high. The single bank requites a good deal more earth. It has been
revetted to a height of several yards with a rotten slate, which will melt away in a short time.

: ' The Culvert No. g, eight feet span, n this

% 77ide Acting Clinef Engineer’s letier, No 1,799, 31st ulumo, [ Py
with tx:cmg attached e mi.e 13 pmposed to be omitted. It was in.

4th Section or Nagatore Division

ended partly for drainage ard partly for a,
crossing, but it would be very badly adapted for the latter, and at this point perhaps a cr(;ssing )
is not absolutely necessmy for a commumication between villages, though that betwecn the
ficlds must not be lost sight of. The omission of the culvert and 1ts connected contour bank
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would add 7-70 acres to the water-spread of the tank, and this is not of very great consequence

as the land is red soil of poor quality. The next crossing will beat a little more than 1} miles
* lower down, and this latter culvert also will make a very indifferent passage, as its floor will be
ten feet below the level of Ehe country, Iwouldrecommend that the omission of Culvert No 2

- : . be left to the Chief Engineei’s discretion, it
Pr:g%ggx;ﬁﬂlg;?gsfovernment, No 2,438, 24th August being understood that the question of the provi.
sion of a suitable number of crossings will be

decided separately, with reference to the orders passed on that subject.

- 62, 48th and 49th Miles—In the former mile the cutting is nearly complete ; the banks
require a good deal more eaith. In the 49th mile both the eutting and the banks are not nearly
finished, except 1n the last ten chains of the mile. At fifty chains the excavation for the eight-
feet Culvert No, 8 is ready, floor will be about 13 fect below the level of the ground. It will not
make a good crossing, the inlet excavation has not been commenced. )

63. 50tk and 51st Miles,—At the upper end of the 50th mile the earthworks are behind
hand. The masonry of the three-feet culvert at 42 chains not yet commenced. The earthworks
of the last three-fourths of the maile nearly finished, The first half of the 51st mile hasits earth-
work nearly complete, and the revetment is several yards in beight. The nullahis still open. The
remains of the open wall sluice are to be cleared away. Thence to end of muile three-fourths of
earth-work done, and revetment commenced at one part.

64, 52nd Mile.~The three-feet culvert is in progress, side walis and part of aich done,
and part of the out-fall channel. Thence to Calingulah No. 2 the cutting wants a little clearing
only Calingulah sluices not completed, apron not commenced. Canal completed below thig,
all but a Inttle clearing and filling up gaps left for crossings.

" 65. 53rd Mile —Down to the fourteen-feet culvert at 31 chains, the canal nearly finished,
Below this contour bank approaching completion and partly revetted, and the single bank is in some
parts nearly full height, but elsewhere thiee to four yards below the proper level, Revetment
has made good progress, but much of the stone is very bad, and will have to be re-placed. This
error ought to have been avoided as it was well known (nide pa‘ragraph 75 of last year's report)
that some of the slate in this D1v1s10n. would not stand exposure. The rate varies from 6 to 10
Annas, Tathe last few chains of this mule, the earth-work is much behind-hand and the revet-
ment has not been commenced. The fourteen-feet culvert has had the excavation completed,
tmd the one abutment, which was constructed for a six-feet culvert, remains in the state in which
it was six months ago. New work not commenced. L

"~ 66  5%th Mile.—As far as the gap at 15 chains, a few yards of revetment do
good, slope rather steep. The banks on the two sides of the gap are in a diffe

+ Thence to 25 chains revetment about three yards high, and it ixverages two feet a
canal, the bank is one and a half to two yards higher than the revetment,

revetment not commenced. From the half mile down to the end, the r

stages of progress. -

The nullah’is at 51 chains, and there one bit of a front wing
remaios; the rest was carried away last year, At 73 chawns there ig azoad-

The embankment is generally high enough for the level of the water
carry this year, but the low parts want pushing forward, and there is not to

L

’
.

.~ o

né, stone pretty
rent alignment,
bove the bed of

way gap.
which it is desired to

careful filling in of the gaps. © much time for the -

) 67.' 55th Mie.~In the upper part of this mile the bank has yet to be raised f :
yards; in the lower part it is nearly full height. Revetments just wae™ four to six
several gaps to be closed, Just commenced, There are

68. 56th Mile.—The banks in this mile g

: are nearly finished, o d
_ collected for parts where such a protection is no Revetment stone is t 2

trequired, The ¢ JEIng

i onstructio

commenced, Calingulah No. 3 15 1n much the same state as last year, - n of revetmen} ot
L]

bult up some four or four-and-a-half feet, but so badly that this work i'fh; fll:c: ;entl’ were
The rate, 2; Rupees a cubic yard, is said to be too low, cing take

gj

.
o

e

-
¥

-
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" exertions to get the section ready, and should sickness acerr,

From 25 to 40 chains, -
evetment 1s in various

of the upen wall sluice ;

’ ix-feet culvert,
culvert, one 8iX fee
" of the earthwork of the section have been completed.

down, .

~

"
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69. 57th and 58th Miles.—In the 57th mile the bank is in much the same state as last
year. The completion of the earth-work has just been taken up. Revetments not commenced.
At 42 chains there 1s a gap at which an embankment 25 feet high bas to be formed. Fiom the
commencement at the 58th mile to the 35th chain the revetment has been built one foot above

. bed, work not very good. Below this the revetting is going on fast, but its cost is said to be

not less than 5 Rupees a cubic yard, and the estimate allows Rupees 13  The quarries are
5 mules distant, the bandies are pa:d 11 Annas a trip, and they biing about one-fourth eubic yard.
The quarrying is not a separate charge. The proper rate would be about 8% Rupees a cubie
yard, The slope 1s 1} to 1, average thickness 21 feet. Some parts are up to fu'l height. In
some places the thickness of the revetment is greatly 1 excess of both the intended and estimate
allowance, and this will occasion further excess. The Executive Engineer promised to see to
this at once. The earthwork for the top of these high banks costs 8 to 4 Annas a cubic yard
according to the lead. In the last one-fourth mile aboyt six chains of bank, averaging 36 feet
in height, have just been commenced

%0. 59tk and 60th Miles.—Up to the end of the tank in t}%e former mile a great deal of
eavthwork remains tobe done. At 35chains the excavation ouly for an eight-feet culverthasbeen .got
out. Contour bank three-fourths done. Thence to site for Calingulah at 51 clyzams, leitle or nothing
done since last year, A little more excavation executed at calingulah No, 4. No masonry
commenced. Thence to end of mile very little done, In the 60th mile a hittle earthwork had
been done within the last few days, but otherwise the works had been at a stand sull since last
year. The foundations of the Jipad bridge were just bemng put 1n, so that here too hittle or no
progress has been made, : ’

1

71, The walls are about six feet above
basement, work good. The amount of the esti-

: i 7 Eoguneer will be prepared
s 2,441, the expenditure [upees 3,777. The Executive ling
et s bos e had not: at the time of my wisit, the details necessary

Jipsd Office

to report shortly upon this work, but he
to show the cause of the great excess. . . ! )

) 73,  The progress made during the nine
months since my last inspection 1s very far from °
ecuted 1s very wsignificant, and where the heavy

General state of the works of the gection,

gatisfactory, The quantity of masenry work ex >
embankmz;ts were behind-hand last year, they are sull very far, nob only from completion, !3ut
much below the level which they must reach before water can be admtted. The Acting Chief
Engineer, who had mspected the works of the gection shortly befo;e my “in,‘ :x?ﬁ'esselia doubz

o whe 1 i ill require great

1 t below Puggydial this year, and certalnly 1t w .

as to whether water could be taken be B by tho soee o sane
it will not be possible to get the arrears of work brought up in tume to make any use of the water
for cultivation. Nothing has yet been done, beyond commencing the laying out of one chanuel
in the forty-fourth mile, towards providing for the distribution of water,

B

The state of the masonry works is as follows :—

-

)
t

K COMPLETED. - -
one eight-feet culvert, four three-feet culverts, oge

One bridge, five irrigation ‘sluices,
calingulah.

1

~ l

. PARTIALLY BUILT, )

Two calingulahs, one three-feet culvert, one bridge. o

NoT COMMENCED.

three eight-feet culverts, one three-feet culvert, one fourteen-feet

irriration sluices, . }
ety one calingulah. The Executive Engineer thinks that three-fourths
. ~ -
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g Revetments, 73. A revised estimate, Rupees 92,543, for
X ) revetments was sanctioned in Proceedings of the
4 - Madras Government, No 2,871 of the 5th October last, after the Chief Engineer had been
' \ ded an opportunit i
% Frossedings Madras Goverument, No, 2,394, 20th August, afforded an opportunity of ascertaining what the
) propet rates should be, and what quantities

g " were required. It would geem, however, that the same Officer who entered in the esumate
: 10 Anvas a cubic yard for the 51th mile, 1 Rupee for the 53th and 56th miles, and 13 Rupees,
for the 57th mile, gave the revetment, in the last three miles, and in the latter half of the 5ith
mile, out on contract at 31 Rupees a cubic yard. The estimate allowance, as conpared with the

i - cost of the work of this poriinn, stands approximately thus :— }
r}’ - Estimate. Contract.
( RS,
i ~ ©Half of 54th mile . e e e ew 832
;‘3 : ‘ 55th o v e e e 13,486 ‘
. BOth ' 3 e e e e 6715
‘E‘-) 57th e e e " e 20,904
} Up to 6 feet above bed 85,855
( . . To comple to 2 feet above water level 15,570
3 {‘ v
k’ﬂ ) ‘ - Ropees ... 41,937 1,01,425
] ;x *
‘é‘, In the 58th and 53th miles the cost will probably exceed the allowance by 2 Rupees a cubic
yard, and there are 23,500 cubic yards, so that the excessin these two miles will be about
" 47,000 Rupces, Itis clear, therefore, that the estimate was framed without proper 1nformation as
z‘i’ {0 the distance of the quarries, &c, and it may be expected that the actusl cost of the revetments
;! of the section will not be less than 3} times the amount of the estimate said to be sufficient, so
?ﬁ} late as last September ,
n:f} ¢ ,
§é Rate for sarthwork 1n Bdth to 57th miles, 74. I was informed also that a consi-
?:{ : o . s derable quantity of earthwork 1n the 31 miles
1 sbuve referred to, had been let to the same contracto

ratsix Annas a cubic yard, the onginal
rate being 2% Aunas, and the revised rate 3 Annas,

-

e e
g

. . . . .
75. This section has been unfgl.‘tunately. circumstanced during the past year, and though
this does not excuse the want of care in preparing estimates,

=

N e o

' or account for much of the short.
coming in the way of progress, it no doubt has had a considerable effect upon the state of the

]
b3

: . S {ter ast i -~

iy section Soon a ter my last visit the ASSIS!&}lt in charge of the Japad range waslad up with
1 cholera. “In December the Execuuve Engineer and an Assistant were severely injured by a
4 tiger, and the Assistant died shortly afterwards The result 1s that, with the ex.::e t y .

’ g‘ ; one subordina‘e, there is no one in the section at present who has any ption o
t

K

knowledy .
or the accounts, beyond what has been gathered during the lust two or thy ge of the works
understood that there was grea ¢e mouths, and I

not, ‘ been piid fur, and what

e M——— o

t difficultyin ascertaining what work hag

Probable amount of supplemental sﬁﬂctmn, which mali be
required for the section, not known.

e
B N Ak
. .

76  The present Execotive Engineer
could not tell me whyy amount of further
sanction will be required to complete the works,

ino arranz
g arrangements int, proper order, and investie

; ie betore he will be a\la to set to work on the pre-

[
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L
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and he is at present so much occupied in put'
gating the accounts, that it will be scmctin
paration of 1evised estumates,
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5th Section, Mam Canal, 77, 6lst Mile.—~Down to the 8-feet cul-
616072 Miles, ' ; * vert much earthwork remains to be done, Culveit
completed except inlet. Masonry indifferent. Below this to the end of tue mile the earthworks

ere behind-hand, and in parts the banks bave not yet been commenced. . :

w8. 62nd Mile—The inlets to the two 8-feet culveits in this mile remain to be excavated.
The earthworks throughout are incomplete, but the amount of work to be done 1s not large.

79. 63i1d Mile.—Down to the aqueduct, near the village of Terugopila, both_banks have
made good progtess, and though much work has to be done to complete those banks, not much
more need ba done before passing water down. Thence to the ead of the mule the right bank
is behind-hand, the left bank 1s nearly comp'ete. Below the aqueduct there is to be a revetment,
with pointed joints, to either bank, for'a length of four chaiws, and a simlar revetment for two
chamns above the aqueduct and, beyond these revelments, ordinary dry stone revetments are 10
be given up, and down, to the point where the ground surface 18 on a level with the canal bed. \
The pointing is, 1 thiuk, an additional expense, without any corresponding advantage, and as, )
where 1t 18 given, the slope is to be 1 to 1, and elsewhere 13 to 1, I should say t}xe latter deseiap-
tion of work will be the more substantial of the two. \

80 On excavating for the foundations
of this work the rock was found to be at a
much greater depth below the surface than had been anticipated, and the foundations are being’
1aid ab 37 feet below canal bed, instead of 303 feet, as shown in the Sanctioneid plan.  Some of
the details of this plan have been altered, but the general arrangement remains the same: Tke .
two piers were 43 and 6 feet high, the Afoundalion of the upper abutment was being laid, and
the excavation for the lower abutment was not quite out. The stone used for the fac? work

is very good, it costs 2 Rupees* dehvered at
. . the work, Stone obtained on the spot is being
used for the hearting, and the Engix;eer employed on the work expressed a doubf as to whether
1t was sufficiently good, as it 1s said to deteriorate rapidly on exposure to either air or water, ,
This question should be looked into befure 1t is too late.

-

: Teragomla Aqueduct.

. ¢ A cabic yard.

-
LY

‘ -

81 The Acting Chief Engineer men-
tioned to me, when I was at Kurnool, that he
wished to reduce the width of this aqueduct,

Proposed elteraiion of the Aqueducl—uide latter part of the
Acting Chief Engineer'sletior No 1,799 of the 31st March
1800«

50 &s to hasten its completion and reduce the cost. He hoped to hase visited the work with me,

hut was preven‘ed by the arrival of the Officiating Chief Engiaeer appoiméd by the Board,
Ilowever, on hearing the particulus of the proposed alteration frum the Executive Engi-
neer, I informelt the Acting Chief Kugi-
ncer, demi-officially, that I would forward bis
propos;ilioﬂ for the ¢omsideration of Goverament, and that T should not offer any objection to its
adoption , but at the same time I pointed out what the. effect would be as regards mciease of
velocity, and left him to decide whether 1t would be advisable on & h'ne of navigation to maike
the change It will bo observed that the Acting Chief Engmeer, in his 1:tter quoted margn dly

On the 25th March,

i

_ above, and which appears to have been wiitten aflter the receipt of my note, says that the charge

proposed by hun will not alter the velocity or discharge. The discharge will of course relr!mﬁn
the same, but I think there can be no doubt whatever that the Acung Chief Enginecr 1s
mistaken in supposing that the velocity will not be increasel. The sanctioned aqueduct
Las a clear width of 89 feet, and a depth of 9 feet, ond 1ts floor was to be on a lovel with t e
canal bed, Tue Acting Chief Enginecer's proposition is to place the floor 3 feet below 1h§
level of the canal bed, and to make the width 60} or pioperly 661 feet, this arrangem:nt being
based on the fact that 89X 9=801=(9+3) X €64, and supposing that the three feet of dvpln‘
below canal bed is equivalent to, and equally cffecuve wih,a sinilar de[?th abore the canal b d.

1
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82, The alteration of the a
head of water required to give the
it add 10 the cost of the works, a
siderations which may pro
Company, I would recommend that the Chief E

queduct would not involve an
gxcrea:; of velocity would e
nd asthe choice between th
perly be left to the decision ofe o xeJueducts ¢ Sats upon con-

The margimal diagram will make the case perhaps
more clear. A B is the canyl bed, A K B the
surface of the ground, C D the floor of aqueducg
as sanctioned, E F that proposed, G H the
surface of the canal water 4,00,000 cubic
yards an hour are the maximum quantity of
water to be carried, but probably the discharge
will seldom exceed 3,00,000, as the d]ﬂ'erenf:e
will be absorbed by irrigation above this point.
Taking the latter quantity, the mean ve'ocitty
with the 89 feet width would be 200020 = 3,370

yards, or 191miles an hour, and with the 663
feet width it would be something less than

300000 w -
Teey = 4,494 yards, or 2 55 miles an bour,

The lower level of the aqueduct floor would,
1t appears to me, be effecuve only n one Way, 1t
would give the moving water a surface of water
mstead of a masonry surface to run on, and cone
sequently the lower strata of the water would be
less 1mpeded, and the average velocity of the
whole square section would be increased without
increasing the surface velocity in proportion, 1f
this view be correct, I should anticipate that there
would be a deposit of alt on the low level floor,
and that, at most, the water cushion would have
a practical effect equivalent to an additional six

mches of depth, and then the mean velocity would
3
be 02008 o1 = 4,255 yards or 241 mles an hour.

In these calculations 1t has been supposed that
the canal, with 3,00,000 yards an hour, will run
nine feet deep. I do not know whether it has been
arranged to doso, butif either this depth repie.
sents a greater discharge, or the 3,00.000 cubie
yards would be passed with a, less deplh: the results
would be in proportion, and the principle involved
the same, and stul the only point requiring consid
eration would be whether ap increase of? Velocit;

would be aduiable, though, as in either of the

above cases, the veloenr
) ¥ with the 89 fiot
would be much higher, and the increase; e

with the reduced width much greater, this one point
would perbaps be of greater importance, asinvolving

What might prove to be
acurrent high]
toup-stream navigation, galy obstructive

velocity

alteration

but a few inches, neither would

the r R
ngineer be anowed. esponsible

officers of the i

e}

of thebanks, as the ‘
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84. 65tk Mile —The body of the partly built calingulah now forms the lower part of the
left bank., The sluices at 22 chaing just finished. The irrization channel from the sluices not
yet commenced, and 1t will involve a good deal of work, as the cutting will be deep for a con-
siderable distance. The cutung in this mile could be finished 1n 10 to 15 days, and there 18 not
mouch other woik to be done. ‘

85 66k to T0th Mles—In the 66th mile the work 1s rather behind-hand, though
nearly enough has been done to cairy a yard of water, Below the culvert, work only just re-
commenced since last year. The first 30 chains of the 67th mile are much as they were last
year, lower down considerable progress has been made during the last two months. The construc-
tion of the 8-feet culvert near the end of the mile has not yet been commenced In the 68th and
69th miles work has only recently been re-commenced after a long cessation. It is pow making
good progress, and will, at the present rate, be fimshed 1n about two months, Therngation
sluice at the 77th chain of the 68th mile 1s being partially rebualt, the crack noticed last year
having been found to extend fuither than was supposed. The earthwoiks of the upper part of
the 70th mule are nearly finished At the willage of Pumbalpad a ramp for a crossing has been
nearly completed. There will be a ford here when the water 1s low, and a ferry at other times.’
The surplus sluice of six vents finished all but two or three courses all the work, except the old
wings, built of very good lLimestone, which was lately found 10 the bed of the canal 1n the 7ls¢

- mile. The culvert a few yaids below will be finished 1n a few days. At the lower part of this
mile no ea1 chwork has been done lately, but there s not much requied to complete, A coping -

has been added to the sluice at end of mile, and it looks well. . )

86 7lst and T21d Miles —From the quarry tn the 7lst mile stone 1s being taken for Lock
No. I 1n the 73rd mile. It isa sound laminated limestone, obtainable in blocks of large size
and easily worked. The 8-feet culvert is three-fourths fimshed [t 1s intended for a passage
and will be very dark, It s proposed toextend 1t for a few yards 1n1ear of the ba,uk,. to admit of
aroadway being taken over 1t; probably this arrangement would, if the road diversion be taken
into account, save but liftle, and the darkness of the culvert would be 1ucreased by the extra
length. A great deal of excavation to be done for the outlet and inlet channels of this culvert.
The earthwork of this mle 1s complete, with the exception of a little clearing  In the 72ad

nule the beavy cutting (Metacon lal) has been finished, except a little clear?ng and trimming
87. It will require very hard work fo get

the Terogapila aqueduct* completed in time

General state of the 5th Section,
* 6314 Mile.

fo pass water down for this season’s irrigation,

gbll 1t may be accomplished, and as with stone masonry the woik sooun duaes, it may be safe to
submeige 1t within a short ime after the completion of the masomy, if cire be ‘taken to puddle
all the surface exposed to the water. The banks and revetments near the aqueduct will also
need pushing on. Elsewhere 1n thiy section there is no heavy work to be done, and there will
probably be no difficulty 1n finishing some males entirely, and the rest sufficiently, to eariy as much
water as can be utihzed, before the 1st August next Some of the contractors 1n this section
Lave been extiemoly dilatory in the execution of their, contracts. The Executive Engineer
holds security balances, and the defaulters should be required o complete by a date sufficiently -

carly to allow of the woik being taken out of their hands and finished at their expenso, if they ‘

neglect any longer to do what remains to be done. ,

Beyond the constt iction of sluices in the
bank of the matn canal, nothing has yet been
done towards providing means of (i1str|bu11ng iwrigation water, The area of land commanded
by this section 18 vely considerable, and 1ts breadth measured from the canal 1s gl’eai.;. It hes
on both sides of the Bowanassy river, and a large channel will be taken acioss thafz river by an
educt, within a’s’bort distance of the Bowanassy station buildings. <

o Funds - -

- ‘ that the funds already sanctioned for earth-

works will sufice. Supplemental sanction will be required for the masonry works{ anl for the
revetments 1n the 631d mile m connection with the aqueduct. '

, (8) )

Distribution works,

aqu

88. The Esecutive Engineer considers

3
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Bowunassy Workshops, 89. These shops have been completed for

some time, and there 1s an abundance of work.
There are two circular saw tables, a lathe, &ec., and these find full employment for the engine,

90. The calingulah, which 15 to discharge

Burplus works,

gements appeared good
and hkely to be efficient, *
Maia Canal, 6th Bection, 73 to 91 miles * 9l. 73rd Mile

tion with the scouring and head sluices,
is within three feet of £yl height
channel from the sluice to the canal
are lying neax the lock
first of this pattern that 1,
The frames of the lock g
seating of the valves and
of mile, the earth\yorks ar

have made conuiderable progress.
The embankment between the head glu,
below the lock, have not been commenced,
thewr workmanship is not as good as 1t might be, but
ave been constructed ; probably futare valves will be }
ates are at Bowanassy : they were made at Kurnool
for hanging the lock gates is 10 progress.
e half done except for 15 chains,

92. T4th and T5th Ml 8. The work in the 74th mile has
large party of coolies is at work upon it,

. At the 55th chain the two-arch bridge ha
finished. Almost all the surface of the
think, with excellent stone obtainable with
been stone faced, as the Plaster will soon

The lock valves

Below the ook to the engd

been recently commenced, g
In the 75th mle very lLittle earthwork has been done,

1n a moderate distance, had the pier and the abutments

“s

-

- 3

The earthworks and X
revetments above Lock No, 1, and in connec. -
The scouring sluice -
ce aud lock, and the ’

as these are the -
etter than thege, *
The work for the

¥
- At
. N
LR PATIPR AT T g
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s been completed, and the approaches are nearly -
bridge is plastered, and it would have been better, I °

-
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shortly be ready. The canal being here on a small scale (carrying ouly 4:,00(1 cutblcrira:isnzz
hour) the amount of supplemental sanction required will not be large, though 1ts p }:
to the original sanction will be considerable. . : :
" Wles 92 1o 114, Jootoor Amecut and Head 102, The anicut across thei Caulee a
dl:mfﬁgfwn, "’ . . Jootooris to throw into the 7th Section 1,00,000

— 1, as far as the end of the 72nd mile, and then

i ds of the water brought by the man canal, t
cu:):egall;y the surplus works Fparagraph 90 above) into the (;aulee. Le ‘shPll'?P‘;‘se;: “;Sl) ;;‘:MO
:::)mplete the anicut to 5 feet above the sill of the umier-sllulc;s, ;}r o;x:éyaof:he ! zicut als:fo;
vel, an e
-slui lready completed to the 5 feet level,
Tllle u:f?f S]':(;c;:e:rei: crozu)x'mat::n On the west side, beyond or b"h‘gd ‘h; pr?lse::ktnbeu:):
: ight. Wi
:hee lr]igver bank, the anieut and wings bave been completed to f“ur ?]elob:en fou:xd TR
short time to complete the amicut to the 5 feet level. Rocl: h:}s gtf;n:fi {';eg This year dho over.
H dep .
; der-sluices 1t was, however, ata 1

below. 1tlhe s:;)facee,r at tr:: :m:md perhaps it may be the cheaper plan to let the ;m;:' ::]earr ;{hinbte; .
fall will not be vb yg o :he rock has been exposed 1t cannot be determined what wfo n,h .
below the dam, ‘f:lug 1 ceded. The wall between the under and head sluices is ul elhgv .
w::y ;f gprlo nss vzl co mepll:ate th.h the exception of the cross stones and coping: water wings have
The head sluice 1s

i d, was a very thin work, and to
is sluice, as onginally designed,
men add'etd 0(;] d:l: :’::nirfrsc:ii.toT::rf :n a’rcb 18 inches wide has been turned over each pair of
increase its dep

rear 3‘ the altemate P.IBIS a b&b etEd butttess, Sq“.a.!e (6319 plan, haS been
0 [ mp ete and ¢ -’
, i y 3 he: ad(h
ﬂd €d. h a a8 lllade When the ()l(l W()rk had been nearl co l t d d

P Of the W Olk as bu een cﬂ.ued for

tion haS been w eu executed .A. 18[\ 3 llt, has b e ]

. 1 D i r in. cha,rg.e Of these Ol‘ks inlormed me that the cost Of the best work, & rus-
T he 1 ngmee w l
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lamn and rather rough
a cubic yard, and that of the p
| J ticated masonry, bas been bout 43 Rupeess 4. The estimate allowed Rupees 2-8-0 a gubxc :
be damaged by boats, The wings and superstructure g rubble masonry Rupees 3-12-0 to Rupee b.l s tho stone o brought 2 dutance of aboat frs
. of the bridge are rough cast, and in appearance it falls short of what one would except to see f yard, but T think the actual rates are reasonable, ¢ e b b oxsseded 8 Tapees s eubi
on a project of this magmitude. . ‘ : § les. The arch work 1s very good, and the cost is 8 . b v boon siopued aftor the
e ol e o { : o 2 t been commenced, the wor { od alter ) )
2 th ' Mile, There are no masonry works. The banks ang cutting very nearly ° %ﬁ yard The regulating lock hasno B nono of all pavigation works, .
. b |
finished, so1l, ]aten'te with purple shale.below, or black cotron. The €Sumate rates have been ° k excavation had been nearly completed, on the suspe 105 This bodge 1 coutlete wih the |
found very -l’nsufﬁcleut. . 3 § Bridge over Nullah, excgpti(m of & few courses of the parapets and
94. TUih Mide. Earthworks nearly complete. The Tasonry of the culvert, ten feet, af ; . o e e o | ‘l
61 chains finished, It will mak s . y ab ; H . 4, the masonry sufficiently good, ok v ,,
) - Vi ke a good passage, but the headway seven feet, is rather small, § the approaches. The stone is good, - : o
i | J E well. .. 104. 920d Mde—~Down to the 12th
o, Tk Mile—Upper part easy soul, 1a the lower part there i 3 good dea] of shale and ‘ i Main Canal. ' cI;a.m, where the ground has only recently Been
tone , ' 4 | ™ :
1;:1:: ;gecm:scamtuin and banks one-third done, The off take of the irrgation channel will | ; ine is beino taken oub to a width of 15 feet. The cutting 13.14 .feet desp, the .
( ' | | fn broken, the cutting s being 1t has cost 1} Annas, the lower, which is purple slate .
96. V9th Mile.~Tock No.2. This will be a treble hift ; Seven-eighths of the magon f- \ _rate allowed was 1} Aunas. The upper pa e ohemns not commeaced.  Down bo this from
the first chamber done, Stone and work very good. Thislock has the Targe openin rs‘b tl‘)' 0 ; shale, 4 Annas a cubic yard, Culvert Nf" e o the rest of the milo easthwork more.
the culvert and chamber. Lock No. 3.-Masonry complete except that depend {’t g Wezn £ 12 chains, excavation nearly out except side slopes, ; L .
Al e fouste v vert a the S Plant upon the ! ‘ half finished. ' : s »t1vely, not commenced
&fferent to that at L, it upper end, Stone good, masonry passable rubble, but very ? | & than a. oo 3le.—Calverts Nos. & and 5,at 10, snd 72 chaing respectisely, “ ' )
ock No. 2, A good deal of excavation done betyeep Locks Nos ¢ dsg . : . 103. ¥ st doce. Badge Now 2 for the Nundial road ot
97. 80k, 81st, and 82nd Miles —Very Livtle done since last year, as th . $ <an oo | : but the excavation for the former 1s 0“9'1 in this mile, except for & 15 feet chaunel which has |
mile to the 91st1s one of navigation only, and the works bave beon st;ppEde canal from the 79¢th 3 E ; commenced. Veiy little done to the canalin this mile, ‘ A o
98. 83rd Mile.~Lock No. 7. Righ . . ¥ O e commancod. ’ L
g0t wall of both chamb : ? ; recently t 4 last year. Tn lower part of mile
Springing of culvert, and abutment of yndey bridge, ready V:"::ltgw? g wells, left wall to - ! ' 106. 94tk Mile.~First half of mllehtt.‘es S::; fel:w fh at ground has been broken to full
99, ‘81th to Olst Miles —In these' mileg only a Little k " opped. ’ ! :* feet channel has been begun for a few chains, ‘ ’ o
made lask year, before the work was stopped Tork was done, after the inspection | ; width and various depths. Tth Mil In the first 54 chains of the 95th mile earthworks about ;
) - . " i bt §i] > ‘
General state of gih Section 100 ¥' } 107: 95¢h, 96th, and 97t vles N L ne&rly Guiched, and a fow yardg o
‘ " - From 1he 73rd to the 78th miles fl L half done. Here the excavation for Calingu a1 D .th A A ; )
| : : earyny X - .
they may be expected to be ready to carry water b; :‘;;rk;s:r:; now waking gaod progress, and % . have been collected. Below tlug toend of mile ear]
sary ; but 10 the absence of distribution works, but hittle ,f azgust next, sheuld such be neces. | ¢

. . ITiga
year. There are no slujces in the banks of the marn canal 7 migaton

1 80d severa] wyl i )
o 101, Tor o 1l be required
) the six miles which will catry |
ir
rgation water, supplemental estinates wiil -

lvert No. 8,
| Culverts Nos. 6 and 7 have not been commenced In the 96th mile d;)wfn todC: ve o
| ) 11 advanced. For the culvert excavation partly made, and foun allons
‘ 9;’“;‘“03‘9;:;“& requsite for a 15 feet channel. The calingulah at the 65th chain of the 97:h
the lengin

will be possible this
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.
4

& T gm—— iy
. - F g "~ v e Niae, o]
. L i e 1 e e - L o T ’ Lk @ 4p .
- bt b Ses N PO
P " " v AR "~ |

- & e | W hl FI " -

.
L R L BT 1 f™ i
- o

5 e w Be . P v oS P T S

[ )
-4
f



i
[

———

A e gy B Fes

e e o

e
; Proceedings of the Madras Government, Public Works Department,

' 15th May 1865.
{

PRy

mile has 1ts upper wing 2 feet short of full height, the lo

3 above canal bed, six sluice vents have been 1nserted in the body, and this1s ag improvement A
large mass of earth has to be removed for the surplus channel This might be done by making
a few cuts, and allowing the water to clear away the rest. It is proposed to cut & small channel
from the sluices. As the nullah, the water of which this calingulah 15 to pass, 1s some 10 feet

below level of canal beg, proper aprons will,
as mentioned 1n my report of Jast year, be re-
whole length of the calingulah to a sufficient
the rest of the earthwork can be cleared away

Wer wing complete, and the body 2 fect

e Ry A e .

Poragraph 111,

quired, and the excavativns should be made the
width to allow of this work being done, and then

by the water  The stone used for thig surplus work is an excellent blye Limestone, and the work
is good  The nullah being dammed by the canal, banks are required alog
vent inundation, and these have not been corpmenced, and Culverts
to prevent accumulation of surface dramage behind these banks, h
this to the end of the mile eatthworks five-e1ghths done.

108. 98tk Mile —Earthwoiks very neail
Annas a cubie yard.

ot

g its two sides to pre-
Nos 9 and 10, which are
ave not been begua. Delow

e
o r | ar e s gy it

y finished. Ratesin thig part are fiom 13 to 2

1109, 99tk and 100tk Miles.—~There was to have beon a treble
the commencement of the 99th mile, but this has been altered to two
excavation 18 partly out. The limestone collected for this work 1s )
a short distance below, the excavations have been commenced, Ea thwork nearly complete for
a few chains below Culveit No. 11 ; thence to the north bung
hitle done.  In bed of tank to end of mile, 15 feet channel partly excavated, and the same to the
south bund of the tank in the 100th mile. Number 13 Culvert, which was intendeq to pass the
. tank water under the canal has not been commenced It 13 no

W proposed t¢ obtain a transfer -
of the tank to the” Company and the correspondence on this subject was sub itted for the con-

sideration of Government wit the latter as per
margin.*  Below the tank io \the end of the
mile the earthworks aje well advanced.

| 110. 101st Mile —Of the culvertsallowed for this mile 1t 1 1

vent culvert, No, 11, near
spans of 20 feet each, the

o TN

+ No 241, dated 12th April 1865

OW proposed o omit Nos, 14
Kt:a and 15 Tor Culvert No 16 a little excavation has been done,' and some materials are ready.
h Culvert No, 17 not commenced. The rock excavation for No. 18 Culvert has but made Lttle
X progress gince last year. The earthworks throughout the mile ar

¢ behind-hand.

02nd mule are in much the same

hasbeen carried to the ful) depth.
thirds done,

I ill 102nd and 103rd Mhles —The eatthworks in the 1
5'} state as last year, except that, for 15 feet 1n width, the cutting
i
¢

Down to the 38th chain of the 103rd mule earthworks two-

The excayat fi
' No. 20 Culvert not yet ready. ons for

g 112, 104tk Ahle.~From this mile to the present end of the section
\ ally intended to form part of the lower section, but was afterwards added
b excavation for Culvert No. 1 is partly out, and materials for th
i Culvert No. 19, which was transferred from the preced:
:’ the excavations have been commenced, and now againiti
y water imto No 1 Culvertabove. Whether these altera

! judge, but they tend to delay the works, and to interfere, pending the repeatod reforences
! the arrangements for carryiag them on. The earthworks 1 tlus mlg are a Littl :
{ half done

» the canal waq orgin-
10 section No., 7, The
© masonry have been collected, For
ng mile $o a site peay the eud of thus mle,
8 proposed £o omut thg culvert, and turn the

e moie than

113. 103tk Aile —Down to Culvert No 2, at 31 chains
r cutting for 15 feet channel is out to full depth. Th
< touched since last year, Thence to the end of the milo nothing done 4 earthworks since last
; year, except tho 15 feet channel, which has recent!

y been commenced, g calingulah, wi
’ . . ch
R will be required in connection with the Nundiul tank supply channel hag nbot y;t 1::3&“
| ‘ L]
¢ designed.,

» carthwor k aboyt half done, and the
¢ excavations for the culvert have not been

Py

.~
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s
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—~Down to Culvert No 3, at 30 chains, nothing done since last year, except
15 felettuil;ﬂiiﬂ:)iltz.le E:Zavatnon for culvert Welll z:;l;anced, masonry not commenced. Thence
- completed.

o of mﬂl:[’ ;5 fe';:x Cha:::ial:::bfot Cilvert E‘Io. 4 at 20 chans not touched since last
" ]0‘”;1 ‘ke._ thz : er half of the mile in the same state as last year, except that

s oot e}?” Wlo}P : mrl con}x)glete In the lower half mile a good deal of work has been dom;;
e e on (1:1 annlf :: n:aaari about two-thirds done. The bridge at 40 chains for the Cuddapa

e o Words h X 1ts left abutment 6 feet high, the right 7 feet, and the piers the same

e maf ih , sonry rouch, but the later work 1s better than the earlier. The p;o-

- some'(:l . m:llle l:;t m:e ,montbs has been very slow, and 1t was propose% t1<1> d: er
B o b utllnext ear. Cost of rubble masonry Rupees 3 to 3-4.0,and oft ; a.c‘e

e arc5his2u0n 1 The lf’mes{.‘,one comes from Chembiram, and the slate from Sitardmpg-
W(:k sli?nie: tl;e l-at.ter is too nearly allied to the purple shale, and it would be bet er notto use

ram;

d
i ly of limestone can be increased. :
o thz suig;;ﬂ[ le —Culvert No. 5 at 42 chains, excavation partly ho;:,dm35011ry not com
' ] | i one,

lcll Earthwork in the upper half mile one-third, and in the lower ha -

S 4 Mile.—Down to about the 30.h chain excavation out to f]u Zl [o tor el
i b ) ten ouf.
d tln {;d ':32'31 di;th for the 15 feet channel, Below this, 15 feet channel only taken
epth, a

i asonry not commenced.

o :; ';Zspft:i og:x’l::rt NZ. 7 in the 110th mle nothing done yet. %ﬁ
18 1o 1o 111 ;: (b)ulzelt No. 8, will be built, woik not commenced. In the 112thmile
6 chauns, 11 1o Hlth n: (;n' in the samd state as last year, and 1t 1s now proposed to move
the excavations 17 el . O:} vn. 8o as to avoid running the west approach through a planta,u(;n
the bridgo 2 fo yarcs ‘:WCcros: :)f ,the change would not perhips exceed 5 Rupees, there (::;n 1;

oo e s“ls o In these three miles the earthwork executed 1s confined v.ok e .
no objection to thisa tflrauon'be completed  In the 113th mile ground haa just been broken for
_ feet channel, which WIWSOC]): has not yet been commenced 1n the 114 h mile, The ra.te-:s nov:;

the 19 fee! Channdil h oxx; 1. which 1s being taken out in the above 5 miles, are 1 Rupee6 for(ll
v fort:h: :I:S tzpa;ared’, 1 Rapee for 9 yards below this, and 1 Rupee for 8, 7 or 6 yards

- o ,

ziri:;:efoaccordmo to the degree of hardnebs. . . .

° ’ ) 119, This section has made but sma
progress since the date* of my last wspection,
In ;ost of the miles the earthworks appear to
tnd-still until quite recently, and with the e.xceptmn of the dhfead :O;kszizl:)e
have beon &1 8 &% d next to nothinz. Out of some 23 culverts required for the ection,
ERA AR ]0“9 lse has been comr;enced, and there but a poruon of the foundation has
the eonstruction of suly o riage for matenals 18 stated to have occasxon?d the delay 1n
been laid, Dufiodly ta cbnice o ?’m visit I found that the works were being pushed on
g theltm:f ;)etedyfrom end to end of thesection, and it was Pmpoied
ot rts as would suffics for such a channel, Atlyalur, 107th
bridge and to pastpone the completion of the perma-

General state of the 7th Section
* June 1864,

commencing these woiks.
with a view to get a 15feet channe
also to build only such alength of the culve
qole, it was intended to make a temporary

re o reluced width of
nent struc(z]ut ) e. however, that no excrions would suffice to make even the reluce

0 me, 4
It appeare

en the two feet of water, which was all thatwas proposed,and that, consequently,
canal fit to carry ev d‘ Geulty 1 co npletnga L3 feet duteh, it would aot be.a canal ; besides
while there would be 50 le\-tamythat to admit water would greatly interfere with the completion
this consuieramor:i, 1t V::Zrc works and, where the former were down to nearly full depth, there
both of earth an maveuiinces such as difficulty in venfying measurements, &e , the building of
would be otlter chn' N Nmier them when completed less serviceable, added to which, when
the culverts in part ;ﬁl"ad become saturated with water, the diffizulty and cost of compleun‘g the
the surrounding 810; l:e much increased. Ia the next place, it was uncertain whether Toom-
foundations wou

1d be available, and Caulee water alone could not su flice for direct irngation
> Ou r
buddra water #

(6)
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d stmilarly in the 93rd and 112th miles temporary budges were to be put up. "
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with no reserve of water to fall back upon, and 88 not a single irrigation sluice has been built
or even estimated, and not a channel planned, it seemed impossible that any returns could be
obtained ; and consequently the only possible advantage that would arise, to balance the many
disadvantages above glanced at, and to which may be added the mconvenience to the neighbour-
ing villages, of having the arrangements throughout, and especially in the 95th and 97t{: miles
where drainage has to be received into and passed across the canal 1ncomplete, would be the bemg’
able to say that water had been carried to such and such a mile. Such being the case, after-
inspecting the 8th Section, and finding that there also water could not be utihzed this year
it seemed to me that the best arrangement would be to tiansfer to the 4th Section a considerable
portion of the 1mported labor, which had just been obtained to the number of about 800 coolies
for the section under notice, as by this means 1t might be piacticable to render certain the
completion of the works from the 53rd to the 6Jth mules, without which water could not be
conveyed to the 5th Section. There was ‘only one objection to this plan, and that was that 1t
was, at the first glance, extremely hard to take away from the Executive Engineer of the Bowa
nassy Division the labor which he had, with so much difficulty, obtained for hisg works, but as un-
doubtedly the results from irmgation under the fifth Section, the first of that Division, would,
were water conveyed to 1t, vastly exceed any that could be derived from the seventh Section, 1t
appeared that he too would directly benefiv by the transfer. I therefore wrote to the Acting
Chief Engneer, stating what the opinion formed by me, and which would be given in this repot,
was, 1n order that valuable time might be saved, should he think fit to adopt the suggestion of
the transfer of labor, and I have since heard that he has airanged to bi1ing up the coolies, though
it was feared that perhaps a large number would have to be put upon the works near the Teroga-

pila aqueduct 1o the sixty-third mile, owing to the failure of the contractor there to get on with
his work properly. :

Funds 120. The supplemental estimates for the

i seventh - Section are under preparation, but
they were not sufliciently advanced to enable the Executive Engineer to name the amount which
would be necessary, Itis certam, however, that on both earth and masonry works the rates
have been, and will be, largely exceeded. -

" Embankments too near the cuttings 121, In many of the miles of this section

. . the embankments have been placed much too
near the cuttngs, In some places there 13 no room for a berm at all, and 1n others the top line

of the cutting will fall within the base of the banks, and the latter will consequently have to be
turned over. Had sections for the guidance of the work-people been put up, these mistakes
would have been avoided, and the rule should be g0 to lay out the work, that 1t may be 1mpos-
sible for the workmen to go wrong, except as a result of such gross and manifest neeliogen ’
will justify the re-domg of the work at their expense. shigonce as
Ferries 122 Provision has to be ma

boat recesses, cattle ramps,
arrangements could be more economically made before the banks occupy

these purposes,

de for ferry
&c, and these
the ground required for

Distrzbution works 123. Nothmg Whatever has been done
s

towards the provision of dyst
‘ nbut ;
surveys, levels, plans, and estimates have all to be prepared, and as there shouldlb: ;oon d(‘;ubrl]:\i%

the completion of the mamn canal 1n time for the riigation season of 18686, there 15 no time to
?

lose, 1f advantage 1s to be taken of the power to irr
gate even such ap
Ryots may be prepared to water 1n the first year. extent of land as the

8th Seetion, Man Canal, 115th to 143rd miles. 124, 115w Mle Upper half-mile nearl
. . arly-

and lower half not e 1 1
half mile a good deal of purple shale and hard kunkur has to be rem:\:e{l' coipqile::m‘;u:; ::::16

lent limestone has been prepared for Lock No. 1 at lower end of mile, - This being a navigation
» . 1zatl

work, will rot now e gone on with, but the calingulah 1n conrecigy therewith h:s t beo:'u (I)t

4 1] lily
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125. 116th and 117th Miles. The 116th mule is in heav:'y cutting throughout, adllarge
amount of work has been done, but much remains to do. Thereis a great deal of shale a;\ ime
kunkur, and these make the work difficult. The upper pait of the 117th mile 1; nle:r ¥y co[:;:
plete, and the banks are 1n fair section. Calingulah No. 2, at fifty chains, has been u}x , accor -
g to the plan, of good stone, with the exception of the sloping apron, for Whlch‘t 1e:3 ;vas{ :u
tom n the exmate. Wiogs want adbom e and o e the wng

ssity, as without these the canal could 1o . s gs.
::ri(;l,u:;’];;:; nZ’c commenced. Cahingulah No. 3, at about 75 cham?, has 1:: wmgsd b;];t’ {l,;::
not the body, which 1s said to be too short to discharge the water; this can be remedied by the

‘4
snsertion of sluice vents. - Wings far too short. Between the above two calingulahs the cutting
1 .- 3

is in very hard lime kunkur, or conglomerate, and the revised 1ates here have proved 1nsufficient.
196. 118th and 119th Miles.—Down to 29 chains in the 118th mile but Little Workt;ez\fa:;:
be done. Thence to end of the mile earthworks thiee-fourths done. Ahout one-sxvx b f
- ‘fL k No. 3 at 22 chains done before the work was stopped. The first 25 chaius o
Ezscilllz){homxl: (;,re tw.o-thir(fs"done, below that work very neaily completed. The lower part of
le has silted up a good deal.
o I1n217 120¢h antfl;st Males —In the former mile, for some distance, ah drdl:) was c;xlt Itz:tl
and the canal excavation has just been commenced, Some materials have een collec 1
or € 4 at 38 chains, and the trial pit shows that the foundations of this work will
" Ca'lmgumdN O.t l:cs than 9 fe;t below the surface. Thence fo end of mile, grou.nd not broken.
e e o 1:1 lIlyoen ;:ollected for Calingulah No 5 in the 121st mule of which, in the first 20
Some 5‘0“3 (:I?s 1aest 10 chains, the earthworks are nearly finished, and 1n the remamder the cut-
:ha:n:r:?n pa(:ts neaily out tc; full depth, and elsewhere the ground has only just been broken,
ings

128. 122nd and 123rd Miles —TFor the first 10 chains, the banks are partly tbrcl)wn utp, and
. , ) d
in the last 10 chains they are nearly complete ; the mterm(;adlaite t;zli‘; ;izrrt:je x:;eeb:;:ksc:nd
Jo. 6 has not been started. In ,
meneed.  Tho wark ot Cioguat 10 5 Lineulah No. 7 at 25 chains finished
mplete, The canal has silted up a aling

cmtm;.g Z a::nco \’soerk and stone good. The cost has exceeded the estimate by abou;: 300 R(.]upeei,
excizr; topthe.dmta.nce of the quarries. Excavation for lock nearly out, and for })I‘lb gz,d :nth: a:z ;-,
O‘Zuocuh ert, m progress.  This 18 one of the places whee, 1nstead of a separate bridge,
w s g .
bay of the lock will be bridged.

’ 120. 124th and 125th Mailes —The first half of the 124th mllg and I;o:k anId f;lmlgzu'l:?

. q of lower half mile complete. lnthe izoth

N t 23 chans, not commenced. Barthworks ©
l\ol;ﬁhae eart‘;mworks for the upper 45 chains about twe-thirds done, and bc_elowd tchalt, ixiegtlf;: ;
?;lw chains where ground 18 not broken, most of the work 1s done. Lock and Calingula )
not commenced except excavation for the latter.

130. 126tk and 127th Miles —Down to the 40 chain gf 126th mile a good deal done, beyolnd
; d broken only here and there. Lock and Calingulah No 10 will be at the end of this
thalt gm::mre not commenced. In the last 10 chains of the 127th mile one-third of the earth-
mile an .
work done, elsewhere ground unbroken.

i i heace
former mile down to 37 chains nothing done, t
1. 128tk and 129th Miles—In the : ;
g Qt)scpams approaching completion, and about half done below thll.;gﬂN?ie lg;\lv;[::c;:n;i
Orl neulah will be at 60 chains, and are not yet commenced. In the : (;mx , Culrert N ,lh;
Crat t at 64 chains, nearly completed to springing. Stone very good, andis ob °
oftfee rary in the 1,3"nd mile. The earthwork of the first 70 chains not commenced, an
ua 2
l:hc'\t gf the last 10 chains 1s nearly finished.

39, 130th and 131st Miles.—The first 37 chains of the formcr, and the last 48 chains of
tile liite.r mile, have the earthworks nearly complete, elsewhere ground not broken.

i i No. 11 built according to plan, but wuhout
a9nd Mile.—At 10 chains Calingulab :
lgi.wj‘l)ri?;uire ceveral additions, Work and stone good. At lock site, yust below celingu-
apron, 1

ST



- e ETZ R T L R e A N N ST e e T gy T e S S ese e B o

Ty

Proceedings of the Madras Government, Public Works Department,
16th May 1865.

‘ah, a great deal of excellent dark lime stone has been quarried ; banks above calingulah nearly
fimshed. Cutting below lock site for a few chains half done, and below that nearly complete to
end of mile,

134, 133rd, 134th, and 135th Miles.—Tue earthworks in the 133rd mile are very nearly
fimshed, and the banks all the way along are in very good section. In the next mile to the 431d

or 44th chain the work has made good progress, and some chains are almost finished. Below
thig ground not broken.

The first half of the 135th mile not commence 1, the remainder well
advanced.

-

' 135. 136tk and 137th Miles.—At the 27th cham of the 136ih mile the excavation for C;l.l‘
ingulah No 12 has just been commenced, and that for the lock was Partly done last year.
The earthworks of this mile are very nearly fimshed

In the 137th mile the excavation for
Calingulah No, 13 15 nearly ready. The earthworks of the first 20 chaing ang of the last 30

chains of this mile half done, the remainder not commenced,

- 136 138¢h and 139th Miles —~The former mile is finished all buta lutle trimming, and the
latter 13 quite complete. - ’

137, 140¢h M.le.—Complete down to 25th chain, where Calingulah No,
built, Excellent slate stone 1s obtained from a quarry on the lock site, at g
Annas the cubic yard The culvert over weir channel 18 to have three vents of 3
and 13 in progress. Down to the three-fomth mile, cutu
complete, below that ground not broken,

138, 141lst and 142nd Miles.—From the 12th to the 18:h chain in the former mile earth.
works just commenced, beyond this ground not broken. The first 12 chains of the 142nd mile
are complete Calingulah No, 15 will be at 8 chains, and for 1t a Little stone has been collected,
At 36 chains fora double 4} feet culvert the excava

41008 are nearly out ; most of the stone re-
quired has been collected and much of 1t 18 dressed. It is a first rate limestone, 1s obtained from

Upalur, and cost, 1n the rough, 14 Annas a cubic yard, Earthworks not commenced below the

=

1415 about half
cost of 4 to 51

% feet span each,
ng commenced and part of 1t nearly

+

wLa -

12th chain,

-~

139. 143rd Mle, and a small pars., ‘e 144th Mile.~Work not commenced Lock No 16
will be the tail lock, and I understood from the Assistant Enguneer that 5t has no bridge over
tie tail bay ; this was noticed W submtting
the revised estimate for thig seci]
+ P M G No 2,807, dated 38th September 1864, tion,* and as the sketch plan of hend e
Paragraph § of my letter No 93, dated 9th September 1864, f the 9th ot P an of tho head works
of the 9th section showedt a road
to a bridge at the lock, and as some passage 18 h ! g

ere required, 1t will be necessar that
explanation of the 1ntended arrangements should be afforded by the Chef E““meery at some
a .

b ey
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General state of the 8ih Section, 140, The progress made 8ince my inspec

tion last year in thyg section is s
whereas now, in many miles,
and with the working
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Nine months ago very little had been done,

atisfactory.
finished or approaching completion,

the earthworks are either
parties now available,
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» and the results are just what might h
done to the calingulahs, though not as much as woul
for these been 1n all respects suitable,
planned or estimated
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Slopes of embankments . 11 All the cana] banks in this section,
1 11t01. Wi whether high or Tow, paye iterior slopes of
i 1tol. Where the soil 15 good such slopes will stand very well, but generally | pes
i good soil is not obtainable for the high banks, and 13 found only wh:re e;‘]au ¥ in this section
g cutting inmediately below the locks, and the highly soluble dark clay Cdllle(el lf;n?: o dee]p
| . ) mu:laf, wl;ere under water, assume much flatter slopes. There are only,one ort ZC 100“0" ;:Ol ,
b so1l of this deseniption uncovered by revetments h " places where
{ as b
\ % ‘ ’ ten subjected to the action of water:
N ‘?;‘:

ok »

3|
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these are n the fitst section, and the flattening out of the side slopes, and the washing down (:f
the soil have occurred to a great extent. This point was noticed in paragraph 146 of last year’s
report, but it does not appear to hasve received consideration, as tize new banks are being thrown
up on the original alignment, whereas if the requisite square section of canal 18 to Le ma}ntalned
with the flat slopes, which will form themselves, 1t is evident that the, embankments requite to be
placed further apart, and as this could have been done Wxthout' any increase of expense, it1s a
pity that some attention has not been paid to the requirements m.thls respect. It may tfe added
that, where the banks were approaching completion prior to.he rains of the last season, their slopes
have already assumed a lower incline than 1 in 1.

. 142. No arrangements have yet been
Perries: made either for recesses for ferry boats or for
' cattle ramps. ’

- 143, It s expected that the rates allowed

Fands in the revised estimates for earthworks will

. 1 d thess rocks ate of so
hale occur 10 the cuttings, an
ce, except where lime kunkur or slate s
::frfji a’ descrfplioxi that the cost of getting them out will largely exceed thh.e estlmaf;ed Tlrm;z,:;
The Executive Engineer considers that the further sanction required on this account wi
t-]

e 115th Mile . ... TRupees 3,080

7.200
11Gth do. ... . e e ” 2900
1l7th do sve veouw L .o 9" 2250
119th do. ... . .o oo 1 2;000
120th do ... e Y. ” ,700
121st do. ... ves ser aee ’ 1.900
122“(1 dOn ,e LX) een ree " )900
137th dO. .ne esr see LA ] 500
141st to 143rd Miles .. " oo L0

Rupess 21,730

; i under preparation. W here thess woiks have
Revised pin a?ld i;t;m:i:o;et:;vc: Esf;lda};:eizlons andp a(fdltlons{as will render them secure
been partly b‘gl :,1 sui ested to the Executive Engineer that where no commencement has been
e eﬁicl@}:‘ta bu fter :lftain the Chief Engineer’s ganc'ion to an entiwrely new arrange'ment. In
made, fo % thise calingulahs are entirely inadequate to discharge the water carried by the
sever! ca‘?es ino-walls are of inefficient length, they require sluice vents to empty the canal and
canal; thelt lm s1gl—tin up of the bed ; their aprons, where any have been allowed for, are unsui-
to prever) ?le . ; th it channels require the pro‘ection of revetments, and in fact
table and insulficient 3 Tho e the sum® entered for these works 1n the

# Rupees 34,418 for 17 cahingulahs sanctioned esdmates represents but a small part

lower reaches. The
of the necessary cost of transferring the water from the upper to the low

. b S ~
Executive Engineer estimates the additional outlay required to be 0,500 — 25,000
1(; cah;)gulahs, a: Rupees .. ol we 2,000 = 14,000

0, a 9y see a
17 Double revetments of 5 chains each at Rupees ... . 800 =_1_?:£9£)
52,600
i for this section were
oth Section, Mun Canal, 144th to 178th Miles. 144, The estizatea for this sectio

ganctioned in Proceedings of the Madras Govern-
ks have not as yet been started. -
he 28th September 1864. The wor
ment No. 2807 07 8¢ : 145. The accommodation afforded by the
puildings at present in use is quite insuffi.
i 1y to the Company and partly to the land-
i itable, The buildings belong partly : ‘
fl&;t z;nlie":g;;;:: ]iouse, which has hitherto been rented by the Chief Engineer as a dwelling
ord o g

(7) '

Kurnool Workshops and Office.
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- house. I wasshown when at Kurnool the plan

and estimates® of the proposed new buildings,
and since my return to Madras, these have been forwarded tome by the Agent, but I cannot dis~
pose of them until the block plan of the present site, and a similar plan of the site for the new
buildings, which has been selected on ‘the nght bank of the canal, alittle above the Hindry
aqueduct, are received, The subject will therefore require a separate report, and T will only
mention here that while smitable permanent buldings for offices and workshops are undoubtedly
required at Kurnool, the accommodation to be provided should be confined to the wants of that
neighbourhood, and the fidea which I believe Colonel Cotton entertained, of making Kurnool &
Cential Station and dep6t 10 connectlion not only with the works from Soonkasala downwards,
but with the Bella1y and Doab works also, should be abandoned. Iam very glad to say that the
Agent, 10 his letter transmitting the estimates, concurs 10 this opinion. Ia passing the accounts
from time to time, 1 have found 1t necessary to notice the heavy expenses ncurred for trans-
porting stores from Kurnool to the lower sections, and not only might this outlay hase in most
cases been entirely avoided, but in many insbances much of the previously incuired expense of
seuding the stores fiom Madras to Kurnool could have been say ed. )

146. An observation made by the Exe-
cative Engineer of one of the Divisions, that
some contractors borrow money at 5 per cent. per month to enable them to carry on their works,
and the dlfﬁ(t\;‘tles which have arisen from the employment of incompetent, d.shonest, or pauper
contractors i several of he sections, renders 1t desirable that one or two rem irks should be
made on this subject. In the fitst place, 1t cannot be advantageous to the Company that any
contractor without captal, and obliged therefore to borrow money at rates even approximating
Lo those above-mentioned, should be employed. It i>evident thatif the rates be not higher than
1s faur the contractor must fail in completing hus work, and if, on the other hand, he be able to
carry out his contract, it can only be because the rates are far 1n excess of what the work could
be done for. The contract system is an excellent one 1f only the requisite conditions be observed
and these are, first, that the contractor should be conversant with woik of the description of lhd(’i
1o be done ; secondly, that he should be a respectable man ; and thirdly, that he should have the
means requisite for the purpose, It is, however, not possible always for an Executive Engincer to
ascertamn these pait culars reliably, and the precautionary measures, which will do to a great
extent instead of sach knowlelge, are a proper agreement and tangible security. The agreement
should be pree se, and the penaluies moderate yet sufficient, and they should be strictly enforced.
Heavy penalues wlich could not be inflicted without justice are worse than useless, because a
conbractor makes up lus mind from the cummencement that they are only nominal. For earth-
works very generally the petty contract entered into with the gangs of workmen is, on the whole
the best and the most economical plan, and I have noticed that, where this ariansement s

g prevails,
the rates are relatively much lower than whete the work has been let on rerular contiact, "I
this case also the rates can be more easily regulated, with reference to the sonla a,cm,,n; :t:t .Wilhu
and with good management Woik can be done in this way with but very Little trouble. ’

® Rupees 50,650

Contract woik

For masoary works very much greater care is requisite 1n entering 1nto cont ts. I

unwise to give such work to any one but a man of approved char:Lter and . ls;i . bz

though 1t may save trouble in the first instance to hand over the execution ofql::ld onry vk

any contractors who may offer to execute them, the trouble usually come fasomy w'orks N

mented ptoportions, and considerable losses may be sustained as well I . afterwards exot.

lent plan to get all the materials on contract, but here again 1n most ca e e

each material from the persons accustumed to make or col'ect yr a te8 15 il bo batter to get
»and not through a middle man.

Distuibunien works

M7, Tt will have been observed from the
remarks on the general state of each seciion

gation chanuel in the first
. . . section of the canal
pothing has been done sirce last year towarcs the provision of distiibution ver: W:thou’t

that, with the exception of a few yards of un

'

.
&
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urigation channels any returns worth mentioning cannot be obtained, and it seems probable
therefore, that the area which will be brought under cultivation this year will be extremely
Lhmited. It would have been practicable, [ think, to have arranged for the estimates for such
works under the 4th and 5th sections being prepared, in time to admit of considerable progress
being made by the commencement of the approaching irrigation season , but as yet for only one,
section, the 6th, have any estimates of this kind been received, and they were considered to
require revision, Some additional Surveyors
Plfac:::x;nggeosf the Madras Government, No 800, dated 23rd  gi|] he required for these works, and the Agent
on the 2lst ultimo applied for sanctign for
four of them, and go soon as 1 hear from him what ther salaries are o be, lis letter will be
gubmitted for the favorable consideration of Government.
148. 1Inthe report made after last year's
! jnspection, notice had to be taken of the entire
rks, whether in rear of revetments and masonry
works, or in other situations where such consolidation was essential to sound work, Since then
some 1mprovement has taken place, but the rammers used are of the flat ight kind, commonly used
for sufacing, and they have but Little effect on earthwotk. Some h.eavy rammers were being
made up at the Kurnool woikshops, and these will no doubt be an improvement, but in every
soction or sub-gection numbers are required, and should be made up by common village carpenters,
at a cost of a few Annas. Perhaps the best of the smple forms of rammer is the Pasley muster,
a truncated hexagonal, or octagonal pyramid, 7 to 8 inches diameter at the lower, and 5 inches
at the upper end, 1} to 11 feet high,"and weighing about 15 1bs. These can be made out o:r‘ any
hes of trees of sufficient size, at & very small expenditure of labor, and by any one who

Consolidation of earthworks.

absence of any means of consohdating earthwo

branc
can handle an adze, and common chisel.
No. 306. OrpEr THEEREON, 15th May 1865, No. 1,317.

1. The foregoing report will be communi-
CIVIL WORKS, No. 43. cated to e Chief Engineer of the Madras Irri-

gation and Canal Company, through the Manager
jons therein made may receive con-

of the Company, with a request that the suggest

sideration. .
9. The Government approve of the proposal made at the conclusion of para-

graph 81, regarding the alteration of the Teragopila aqueduct.
(True Extract.)

(Signed) CIIARLES A. ORR, Colonel, R E,
Secretary to Government.

-

To the Consulting Engineer for Trngation and Canal Company,
Manager for v do. do.

Exd S T.Augustin
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